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Abstract

Measuring the strength of public health programmes may reveal whether and how
some programmes have an impact on target populations and others do not.
Programme implementation strength (also known as programme intensity) refers to
quantitative measure reflecting programme inputs, processes, and their duration.
Measuring programme strength requires an understanding of how programmes
work and involves defining measurable concepts, identifying sources of programme
data and close programme follow-up. There are no standardized methods for

measuring programme strength.

This thesis developed and tested an approach for estimating programme strength for
use in evaluating large-scale maternal health programmes in low- and middle-
income countries. It used focused antenatal care (FANC) and emergency obstetric
care (EmOC) as tracer programmes, with WHQO’s health-system-building blocks as
programme components. The thesis used mixed methods including: developing a
weighting scheme through opinions from maternal health experts, collecting FANC
and EmOC data from 23 districts on programme strength, programme coverage, and
programme contextual factors, using government official statistics, and using
routine data from a central database. The thesis also tested the content and face

validity of the approach.

Results from experts showed that, even though all six WHO blocks were required in
programme implementation, human resources was given relatively higher weights
than the other programme components. While the overall programme strength in
districts scored an average of 41% (FANC) and 40% (EmOC), the overall programme
coverage scored an average of 80% (FANC) and 64% (EmOC). Contextual factors
significantly associated with the programmes included: total fertility rate, female
literacy, water, sanitation, and famine. The content and face validity were both rated
“very good”. This work aims to contribute towards an efficient way of evaluating
large-scale maternal health programmes in low- and middle-income countries. The
approach could also be of interest especially to district health management

authorities for improving health programmes.
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Chapter 1: Background and
Rationale

“Without these data, we have no reliable way of knowing whether interventions are
working, and whether development aid is producing the desired health outcomes. This is
part of our job: to be accountable. We cannot be fully accountable without research”

— Dr Margaret Chan, Director General, WHO, 2007

1.1 Background

While opening the Fourth Global Meeting of Heads of World Health Organisation
(WHO) Country Offices in Geneva in 2007, the WHO Director-General, Dr Margaret
Chan underscored the need for generating evidence-based knowledge on whether

health interventions produce desired health outcomes.!

According to the WHO fact sheet on maternal mortality: nearly 800 women die every
day globally due to preventable pregnancy- and childbirth-related causes, 99% of the
maternal mortality take place in developing countries in women who are either poor
or live in rural areas.? In 2000, 189 countries convened at the United Nations and
agreed to commit themselves into eight goals, the Millennium Development Goals
(MDG) for achievement by 2015.2 One of the eight goals, goal number five, is to
improve maternal health. To monitor its achievement over the years, MDG 5 has two
targets: target 5a is to reduce the maternal mortality ratio by three quarters,
between 1990 and 2015 and target 5b, is to achieve universal coverage of
reproductive health by 2015. By 2013, maternal mortality was estimated to have
dropped by 45% globally.* Alarmingly, 62% of this drop in maternal deaths occurred
in the sub-Saharan African region. This decline is largely attributed to financial and
political commitments by individual countries and various international
organisations. Section 1.1.1 examines briefly such commitments directed to

maternal health since the start of the MDGs.
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1.1.1 Global commitments in maternal health

For at least the last two decades, there has been an unprecedented increase in
investment in global health. According to estimates made by the Institute for Health
Metrics and Evaluation, global investment in health in the form of development
assistance on health (DAH) nearly doubled from US$ 5.7 billion in 1990 to US$ 10.8
billion in 2001, and almost tripled to US$ 28.1 billion by 2012.5 Most aid on health
to low- and middle-income countries (LMICs) comes through DAH. The increase in
global health investment has mostly been due to increased donor funding by
developed nations as a result of the MDGs and supported by various funders such
the Global Fund to fight AIDS, Tuberculosis and Malaria, the Global Alliance on
Vaccines and Immunisation, the Bill and Melinda Gates Foundation, and several
other private sources of funding including non-governmental organisations and
corporations.® 7 Investment in maternal health is associated with numerous benefits
— the primary of which is to prevent maternal deaths by saving mothers.8 By saving
mothers, investment in maternal health also means increasing chances of saving
their newborns.? If a newly delivered mother has other older children, they will also
benefit by having a healthy mother to tend to their needs.1° 1! Tackling maternal
health issues also has consequential effects on tackling poverty-related issues as
healthy mothers can participate in economic activities for their households.!? In
addition, improving maternal health outcomes has a positive reflection of a country’s

capability on the performance of its health system.!3 14 15

The “Global Investment Framework” has recently reported interesting estimates of
economic and social benefits associated with specific investment in women and
children’s health.'® The framework reports that seventy-four high-burden countries
have over 95% of the global maternal and child mortality burden. The Global
Investment Framework also estimated that increasing the 2013 investments in
women and children’s health by US$ 5 per person per year in the 74 high-burden
countries would yield up to nine times the economic and social benefits by 2035. The
beneficial returns include increased growth of gross domestic product (by means of
improved labour productivity) and prevention of five million maternal deaths, 147
million child deaths, and 32 million stillbirths in the 74 high-burden countries.
While the framework’s estimates promise a better world for the high-burden
countries, the financial commitment by global bodies does not match the anticipated
investment in maternal health. For example, the World Bank promised to commit

$700m for investment in low- and middle-income countries by the end of 2015,17
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based on the World Bank’s own projections of the developing sub-Saharan African
population for 2013 (0.936 bil),!8 this size of commitment is only a fraction ($0.748
per person) compared to the framework’s suggested $5 per person — let alone for the
entire population of all low— and middle-income countries, and for 2015. It is unclear
whether factoring in other financial investment by other global initiatives such as
the United States Agency for International Development (USAID), the United
Kingdom’s department for international development (DFID), the Bill and Melinda
Gates Foundation, the Global Fund to fight AIDS, Tuberculosis, and Malaria, and
others, is likely to match the Global Investment Framework’s proposed per capita

Investment in women’s and children health.

1.1.2 Challenges of maternal health
programmes in developing countries

Maternal health is an important area of unfinished work among the health-related
MDGs.' MDGs directly related to health include MDG 4: reduce child mortality,
MDG 5: improve maternal health, and, MDG 6: combat HIV/AIDS, malaria and
other diseases. Challenges in implementing maternal health programmes in LMIC
include, among others, the shortage in human and financial resources, limited

political commitment, and the availability of reliable data.20

Despite the increase in global health investment, there are still investment gaps in
specific areas of maternal health. Such investment gaps contribute to the
continuation or increase in maternal deaths due to preventable causes such as
obstetric haemorrhage, unsafe abortion and other complications of pregnancy and
childbirth.2! Most causes can be prevented by equipping health facilities with skilled
staff, essential infrastructure and supplies, and by ensuring functional referral
systems.?2 Financial access to life-saving procedures such as Caesarean sections and
blood transfusion can be an obstacle to women in need of these services.2? 24 25
Transportation costs for travelling to health facilities and high out-of-pocket
payments have been reported to inhibit a substantial number of women from
accessing maternal health care services in health facilities.26 Research has reported
that government-financing efforts in public and private health facilities are
associated with increased access to skilled delivery attendance and Caesarean
sections.2’ To address health financing issues and scaling up coverage of maternal

health services, governments, the private sector and local and international
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organisations must work harmoniously in increasing budgets, expanding insurance

schemes, and providing incentives to target groups. 628

Regarding the shortage of human resources for health, the Global Health Workforce
Alliance has recently reported that there is a ‘serious shortage of health workers
across the world’ making it ‘one of the most critical constraints’ to achieving the
health-related Millennium Development Goals (MDGs).2? This shortage affects not
only the provision of maternal health services but also implementation of
programmes for the three global priority diseases of malaria, HIV/AIDS, and
tuberculosis. Of the 57 countries with an acute shortage of health workers (doctors,
nurses, and midwives) reported by the World Health Report in 2006, 36 (63%) were
African countries.?® In particular, the Tanzanian health workforce was reported to
have dropped in absolute numbers from 67,600 in 1994/1995 to 48,500 in 2001/2002
due to structural adjustment programmes — a period at which the population grew
by 20%.31 With longstanding shortages of doctors, nurses and midwives, rural areas
experience a relatively higher burden of disease compared to urban areas where
there are relatively more health workers.32 The overall shortage and the imbalance
in geographical distribution of the health workforce in LMIC are a major impairment
to the delivery of maternal health services. National governments and the private
sector can alleviate the situation by increasing the production and quality of the
health workforce through teaching and training and in providing motivational

packages for those working in more challenging areas.33 34 35

Lack of political interest is another hurdle in ensuring maternal health takes
precedence among other priorities.?® National leaders and local government alike
need to be champions of the efforts in improving maternal health and reducing
maternal mortality. A positive example was reported of five countries of Guatemala,
Honduras, India, Indonesia and Nigeria (India and Nigeria each being one of the
greatest contributors of maternal mortality). Besides variations among the five
countries, the general political attention was mainly influenced by the “international
and national safe motherhood promoters”7 3¢ with Nigeria having low political drive
behind maternal health later having its federal government leaders being interested
in, and local governments producing champions of maternal health.? Likewise,
advances in technology are much needed for providing drugs, clinical supplies and
other medical expertise, but without political action, reduction of maternal and
newborn deaths is likely to take longer than necessary. However, policy makers face

numerous national issues — all requiring priority and financial attention for
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solutions. To bring maternal health issues onto the national agenda, studies have
shown that efforts from international agencies and having national champions (or
“effective political entrepreneurs”) are among the key influence required to attract
political priority.38 40 Even as we near the end of the MDGs in 2015, accelerating the
achievement of MDG-5 (reducing maternal mortality and achieving universal access

to reproductive health) still requires national political championing.

Reliable data on the other hand, is of great importance in contributing to effective
implementation of maternal health programmes, especially in LMIC. Reliable data
include both data generated from routine systems and those from surveys. Even
though the quality of the routine data from health facilities in several low- and
middle-income countries has been questioned for being “incomplete, inaccurate or
untimely”’#! compared to the quality of data from most national surveys, 42 43 44
routine data still controls the majority share of the information needed for managing
health programmes. Health facility managers of both public and private facilities
have a major responsibility of ensuring not only the quality but also the quantity of
data generated from their facilities is improved. Examples of such improvement have
been documented in several studies such as a study in Mali and Senegal, which
investigated the quality of routine health information system data.*> After the study
instituted appropriate and efficient mechanisms in referral hospitals, monitoring of
maternal and perinatal health was significantly improved enabling easier access to
‘high-quality’ data for programme assessment. Due to targeted investment in
information systems and infrastructure, vertical programmes in some LMIC have
been reported to collecting and using better data compared to other programmes.6
Establishing health information systems and appropriate infrastructures for
collecting both health facility and survey data could significantly help those
responsible for implementing safe motherhood initiatives to monitor and evaluate

progress towards effective coverage in target populations.47 48

While global initiatives, programmes, and national governments are called for
prioritising investment in maternal health, expenditure on data collection systems
should not be neglected in such joint efforts for improving maternal health and
reducing maternal mortality. There is evidence showing countries are spending part
of their financial resources in data collection systems. For example, in 2003,
McKinsey and Company estimated that, countries around the globe had spent nearly
US$ 1.25-2 billion each year on health information, out of which, low- and middle-

income countries spent about US$ 0.75—1 billion while the rest was spent by global
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Initiatives.%® In addition to the financial investment in data collection systems,
investment should also be made in other health information system areas such as
legislating and reinforcing information policies, training sufficient number of
personnel for data collection and synthesis across health system levels, building
infrastructures and policies for transmission, data storage and data use, as well as

central coordination of the health information management system.5°

1.1.3 The need for evaluating maternal health
programmes

Financial investors in the health sector can have several questions regarding the
effectiveness of their investment efforts, such as, is the investment we made getting
the results we anticipated, are the programmes implementing the interventions we
funded becoming more efficient in delivering them? Besides such questions, not only
that much of the investment in health takes years to generate the intended results
but also its benefits can cross the borders of the intended targets (population health)
thereby making it difficult to attribute the true effect of the investment. The several
millennial commitments have called for countries to ‘do better’ with their
investments in population health and development. Such millennial efforts include
the debt reduction programmes (Heavily Indebted Poor Countries and Poverty
Reduction Strategy Paper (HIPC/PRSP),5! the U.S. President's Emergency Plan for
AIDS Relief (PEPFAR),52 the 3 by 5 initiative,?® the Global Fund to fight against
AIDS, Tuberculosis, and Malaria,>* the Rollback Malaria (RBM),?> Stop TB
partnership,® and the Safe Motherhood Initiative,>” to mention a few. Most of the
global initiatives such as the Millennium Challenge Account, PEPFAR, the MDGs,
and others have had M&E plans being central to the monitoring of their efforts with
most echoing the central message of being ignorance of the impact as no longer
acceptable. One particular example of associating investment in health with results
1s the performance-based financing mechanism that requires health providers to

receive funding based on their performance.>8 59

The World Bank defines the two terms, monitoring and evaluation (M&E) as:
monitoring “is a continuing function that aims primarily to provide the management
and main stakeholders of an ongoing intervention with early indications of progress,
or lack thereof, in the achievement of results” and evaluation “is the systematic and
objective assessment of an on-going or completed project, program, or policy, and its

design, implementation and results”.® M&E has been considered as the “necessary
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foundation” for improving programmes and potentially fast track the achievement
of the MDGs and other global efforts in health.6! For example, the International
Health Partnership and other initiatives (IHP+)’s global compact for achieving the
three health-related MDGs propagates the use of M&E as a platform to “monitor the
implementation of national health strategies” whose results are more likely to show
the effectiveness of aid in the health sector and in helping to monitor processes
globally.62 THP+ also has a common evaluation strategic framework that operates in

agreement with the effectiveness of aid set out by the Paris Declaration.%3

The main purpose of monitoring of programmes is to enable implementers observe
whether the implementation protocols are being adhered to and if there is a need to
change them for improved programme implementation, whereas, an evaluation is
carried out to establish whether and how programme activities (interventions) result
in desired outcomes (effects). Programmes plan and implement activities in order to
achieve immediate outputs, intermediate outcomes, and ultimate impact. There are
at least four benefits arising from evaluating maternal health programmes. The first
of which, is to determine whether and how the programme is having some positive
effect in line with the expectations. Second, evaluating programmes can help to
prompt appropriate courses of action to correct the ongoing implementation. Third,
evaluation of programmes can help in the estimation of the implementation costs.
Fourth, results from programme evaluations form a body of knowledge for common
learning that is useful in designing future programmes. Evaluating maternal health
programmes is therefore essential and is an integral part of all the efforts aimed at

improving the health of women and reduction of maternal deaths.

1.2 Programme evaluation designs

There are two ‘traditional’ evaluation designs for comparing programme effect:%4
those looking at the same population before and after programme implementation
(known as adequacy-type designs) and those looking at outcomes before and after
programme implementation in an ‘intervention’ group compared with a ‘comparison’
group (known as plausibility- or probability-type designs). A further two evaluation
designs have been mentioned elsewhere: adopters/non-adopters design®® and the
national evaluation platform design.’6 The literature also reveals several other
approaches for use in identifying and monitoring the impact-causing processes and

activities in complex settings such as those found in large-scale health programmes.
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The approaches include (but are not limited to) realist evaluation, process
evaluation, and, the theory-of-change-based approaches — discussed later in this

section.

Adequacy designs involve comparing outcomes in a particular population between
two distinct periods by measuring the change. Adequacy designs require no control
groups, as evaluation is based on a single population. They are generally less
expensive compared to other evaluation designs. Plausibility and probability
designs, on the other hand, compare populations receiving and those not receiving
the intervention. These types of evaluation designs involve a comparison group that
is supposed to be similar to the intervention group and not in receipt of the
intervention. The difference between plausibility and probability designs is that
probability designs randomize participants to those receiving the intervention and
those who do not.%* As group members (intervention and comparison groups) are
considered to have no systematic differences before the intervention, randomisation
in probability designs provides them equal chances of receiving the intervention and
therefore minimises selection bias such that any difference arising between group
members following the intervention can be attributed to the intervention rather than
other factors. While plausibility designs would control the influence of external
factors (confounding factors) by having a comparison group, their lack of
randomisation as done in probability designs denies participants the equal chance
to receiving the intervention thereby making it more likely to bias the results.
Overall, plausibility and probability designs tend to be (but not always) more costly
than adequacy designs, but evidence drawn from their results is generally stronger

than that of adequacy designs.é7

Kirkwood et al describe the adopters/mon-adopters evaluation design as one of a
community-level intervention is evaluated by analysing individual-level data — for
those who adopted the intervention (adopters) and those who did not adopt the
Iintervention (non-adopters).® The adopters/non-adopters evaluation design has one
obvious limitation of selection bias in that, adopters are likely to be different from
non-adopters with regard to characteristics other than the uptake of the programme,
and these characteristics may) influence the likelihood of the health outcome.
Acknowledging this, Kirkwood et al suggest using both community-level

intervention/control groups and the individual-level adopters/non-adopters.
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Realising the limitations of the traditional evaluation designs in detecting the
change associated with the large-scale programmes due to the ‘spill over effect’ of
other programmes operating in target populations, Victora et al proposed the
‘national evaluation platform.®¢ Victora et al argued that the on-going programme
scale-up in most countries, especially in low- and middle-income countries, means it
has become hard to have a ‘pure’ comparison district that is not affected by
programmes in some way. The proposed national evaluation platform would include:
use of the ‘district’ as a unit of design and analysis due to its central role in the health
system and thus in programme implementation; continuous monitoring of
indicators; additional data-gathering before, during and after the period of
assessment; use of multiple analytical techniques (such as time series analyses); and
conducting both interim and summative evaluation analyses. Victora et al also argue
that, by collecting data from multiple sources where programmes are implemented,
through the platform approach, it may be possible both to compare districts with and

without a programme and to conduct dose-response analyses.

It has been argued elsewhere that evaluation of large-scale public health
programmes is difficult to conduct as programmes involve several interventions
whose “pathways to impact are complex and subject to effect modification”.8
69Habicht et al acknowledge that there are different components responsible for
1mpacts seen in evaluations.’ While randomized controlled trials (thought to be gold
standards by some) are designed to have maximum internal validity through
controlled environments, they tend to lose external validity because the two groups
in a trial (intervention group and control group) are often not typical of the
population to which interventions will be applied.64¢To increase external validity of
evaluations, a detailed knowledge of the local context is required.” It is therefore
unlikely that results of RCTs will be relevant to all settings.”? As a result, applying
probability designs alone may not provide the information about the exact
programme elements producing the impact. Because researchers may avoid using
RCTs due to real-life conditions for example political reasons (political leaders
preferring certain areas in which to give the intervention) or ethical reasons (benefits
are already known and therefore everyone should have immediate access) or
practical reasons (choosing areas for ease of logistics),®> the national evaluation
platform has some advantages in evaluating large-scale programmes. While the
uncontrolled environment within districts threatens the internal validity of this

design, the coverage scope enables it to maximise the external validity through its
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use of several analytical techniques (such as time-series regression analysis) in

dealing with various data gaps and biases.

Other evaluation methods other those discussed earlier include (but not limited to)
process evaluation, realist evaluation, and theory-of-change evaluation. The term
“process evaluation” includes a wide variety of approaches. Broadly speaking, in a
process evaluation, an evaluator assesses how programme activities are
implemented, the types of activities, levels of programme participation, and the
quality of implemented programme.” To conduct a process evaluation, an evaluator
will first determine the type of information required and questions to be answered,
followed by a careful selection of the appropriate methods — which can include
conducting focus group discussions, structured interviews, surveys, review of records
and documentation.” Generally, process evaluation is considered a useful tool in
measuring programme fidelity (the extent to which a programme is implemented as
originally intended by those who developed it).7 It also contributes to understanding
relationships between activities and outcomes. Process evaluation can also be useful
In assessing accountability and programme improvement and replication.
Depending on the method of inquiry used, process evaluation can be implemented
even with limited resource. Due to its focus on evaluating processes and activities,

process evaluation is complementary to evaluation of the impact of a programme.

Realist evaluation is a theory-driven approach, which seeks to determine ‘what
works, for whom, and in what circumstances’. 7 The originators of the this
evaluation approach, Pawson and Tilley, were not satisfied with the quasi-
experimental/experimental designs of evaluation which they criticised for failing to
1dentify the implementation and contextual issues causing programmes to work
differently across various contexts. They desired to identify the underlying
contextual factors causing the effectiveness of programmes. As a result, they
suggested three areas for which programme evaluations should address: the
particular programme contexts, the programme’s causal mechanisms, and the
programme outcomes.”® To conduct a realist evaluation, Pawson and Tilley proposed
that the first step would be to draw out and formalise programme theories to be
tested, through searching documents, interviewing programme planners and
implementers, reviewing previous evaluation studies and other literature. The
second step is to prepare the “CMO framework” through collection of data (both
qualitative and quantitative) in order to cross-examine initial hypotheses

(preliminary theories) on the Contexts, Mechanisms and Outcomes. This is followed
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by conducting a systematic test using the collected datasets to identify the outcome’s
successes and failures within and across interventions. The fourth step involves
assessing and interpreting the analytical results followed by filling out each of the

CMO components.

An example of a study using this approach in combination with participatory
appraisal was conducted in North West Pakistan to facilitate developing a nutrition
Iintervention programme with local context.”7? Through a series of focus group
discussions involving local health workers, the Context—-Mechanism—Outcome
framework was developed. Further focus group discussions revealed positive results
of the programme including the local population gaining knowledge and spreading
the knowledge to others. While the realist evaluation’s CMO framework can
establish the underlying theories for improved programme outcomes, the evaluation
approach cannot estimate the public health impact of a programme using
quantitative measures. Therefore, for a balanced evaluation of programmes, and
whenever possible, it is important to use a realist evaluation perspective in addition

to, rather than as an alternative to, impact evaluation.

In theory-of-change-based approaches, evaluators develop a theory of how the
intervention is likely to bring about the expected change. Clark and Taplin allude to
the process of developing a theory of change as being “a rigorous yet participatory
process whereby groups and stakeholders in a planning process articulate their long-
term goals and identify the conditions they believe have to unfold for those goals to
be met”.” In order to prepare a theory of change, Anderson shares five stages: 7
identifying the long-term goal of the project/programme, conducting a “backwards
mapping” to identify the preconditions necessary to achieve that goal followed by
identifying the interventions that the initiative will perform to create these
preconditions. The fourth step is to develop the indicators for each precondition for
use In to assessing the performance of the interventions, and, lastly, to write a
narrative that summarises the challenges in the theory. By preparing the theory of
change, evaluators will improve the design and evaluation process especially of those
with complex and multi-faceted interventions. While the theory of change approach
to evaluation is essential in planning programmes through clear definitions of
change-steps, it also cannot estimate the impact of a programme through
quantitative measures and should likewise be used in addition to, rather than as
being an alternative to, impact evaluation. Several international donor agencies use

a theory of change in designing and evaluating the development programmes they
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support such as the Bill and Melinda Gates Foundation, the UK Department for

International Development and the Comic Relief.80 8!

1.3 Programme implementation strength

Implementation strength is a relatively new concept and has been defined as “the
quantity of a programme strategy that is carried out at the field/population level and
incorporates some elements commonly considered as part of the quality of service
delivery”.82 The equivalent of implementation strength in clinical medicine is
perhaps that provided by Corday and Pion who defined treatment strength as “the
intensity of the intervention relative to the magnitude of the problem that it is
intended to correct”.3 Implementation strength is synonymously referred to as
programme intensity and differs from implementation fidelity in that programme
fidelity is used to evaluate whether a programme was implemented as originally
intended.” There are few published findings on the strength of interventions and
programmes. For example, Miller et al studied the implementation strength and
quality of care for the integrated community case management (CCM) of childhood
1llness intervention in Ethiopia.®* The study compared intervention and comparison
areas. In the intervention area, health workers were trained and were later visited
at least once for clinical reinforcement while health posts were supported in
purchasing and supplying of drugs and other commodities. Another study in Malawi
reported methods of estimating implementation strength for a similar CCM
intervention.8® The study used mobile phone interviews with health surveillance
assistants as a validation study to determine whether interviews were a reliable

approach for measuring the implementation strength.

Scott and Sechrest pointed out the four dimensions of dose, duration, specificity, and
Intensity as key dimensions on which to measure the strength of interventions.8¢ The
following sub-sections briefly discuss the context and methodology of each of these

dimensions:

1.3.1 Dose

The dose of a treatment as applied in medical treatments is specified by a doctor as
the amount of the drug administered to a patient. In the field of psychology, Yeaton
and Sechrest relate a treatment dose to verbal punishment or an electric shock for a

misbehaving pupil.8” A dose of each form of treatment can be termed as weak or
29



strong depending on its intensity and it length of effect. In public health
programmes, a dose can relate to the number of activities implemented or the
amount of programme elements received by the intended population. For example,
in a maternal health programme for sensitising women on the importance of regular
clinic attendance, the number of radio messages, community mobilisation meetings,
comic books, and one-on-one motivator meetings can be regarded as programme
doses. Differing numbers of doses given to programme recipients can result in
different levels of programme effect. A dose-response can generally describe the
change in programme effect caused by changing levels of doses and can be used to
produce dose-response curves. For example, a study followed up a cohort of over
44,000 US men for two years in order to assess their risk of coronary heart disease
in relation to the amount, type, and intensity of their physical activities.®® Risk ratios
corresponding to the quintiles of metabolic equivalent tasks for total physical activity
adjusted for age, smoking, and other cardiovascular risk factors were 1.0, 0.90, 0.87,
0.83, and 0.70 — which showed that there was a dose-response relationship between

the risk of coronary heart disease and physical activities.

1.3.2 Duration

As applied in medicine, treatments can be administered to patients for differing
lengths of time. Again, this depends on several factors as judged by the
administering physician such as weight, age, or severity of the disease. For example,
a malaria dose for an infant will take into account the age and weight of the baby,
and may be administered for a shorter period than for an adult. In public health
programmes, some health promotion campaigns can take months or years to bring

about the effect of the intended message for programme recipients.

1.3.3 Specificity2

In order to treat a condition in medicine, it is necessary to understand the
appropriate treatment. In public health, to evaluate the strength of a programme, it
is important to know the specific programme activities that were implemented to

address the objectives of that programme. For example, some of the examples of

a Specificity mentioned here is not related to the concept of specificity as a measure
of validity.
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specific activities associated with a maternal health programme providing
emergency obstetric care services in health facilities could be monitoring stocks of

the essential drugs for preventing sepsis and treating postpartum haemorrhage.s9 9

91

1.3.4 Intensity

Lyman defines dose intensity for chemotherapy as the “unit dose of chemotherapy
administered per unit time”.92 Intensity generally measures the amount of drug
administered with reference to time. In medicine, depending on the medication,
drugs can be administered all at once or they can be taken over a period of days.
Scott and Sechrest illustrate intensity in psychology using the frequency of piano
lessons a particular child takes — which can be every few days for some or weekly for
others.® In public health programmes, there is likely an optimum level at which to
train midwives on life-saving skills: for example, 10 sessions over a period of 5 days

1s more intense than same 10 sessions delivered over 4 weeks.

1.3.5 Lack of standard methodologies

There are no standard methodologies for measuring implementation strength, as
most approaches are tailored to individual programmes.?® However, a recent review
of the literature found that most approaches to measuring programme strength
shared three key steps: clear definitions of components; detailed tool-development
procedures; and transparent weighting and scoring systems.?* To estimate the
strength of programme implementation, two general approaches have been applied:
1) using expert judgment and 2) quantifying specific programme elements.8 For
example, McGrew et al% developed an index using a multistep approach that
involved compiling a list of key programme elements. By using expert judgments,
weights of the relative importance of each element were calculated and used to
determine ideal doses of each programme element. Commenting on evaluation of
family planning intervention, Ross and Stover point out that using local experts
“might exaggerate the strengths of a program”™¢ and that international experts
(outside the country in which programme evaluation is being conducted) “might be
influenced by their knowledge of contraceptives and fertility trends and give lower

ratings to programmes that they perceive have performed worse”.97
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Ross and Stover give examples of some attempts to measure and report the strength
of public health programmes and interventions. Using questionnaires, Ross and
Stover asked a team of expert observers from 89 low- and middle-income countries
to score programme components of large-scale family health programmes — after
which, they summed individual scores into a single “program effort index” to
represent overall programme strength.9” Again, in 2002 and in continuation of
methods employed by Ross and Stover, Bulatao and Ross assessed the strength of
maternal and neonatal health services in 49 low- and middle-income countries using
a composite index they called “maternal and neonatal program effort index”.% They
used between 10 and 25 experts from each country to rate services on a scale of 1%

to 100%.

The concept of measuring the strength of programmes is in many ways a complex
one and to some extent requires care in designing programme evaluations.
Nonetheless, it is particularly important to understand how to develop measures of
programme strength in order to advance the knowledge to improve programme
delivery and effectiveness. This kind of knowledge is especially needed at this time
and era when funding of public health programmes is increasingly requiring
evidence from evaluations that there is value for money in investments to tackle
public health problems. Lacking this knowledge can only perpetuate excuses for not

improving how to deliver public health programmes in effective and efficient ways.

1.4 The need for composite indices

In estimating the strength of programmes, McGrew et al, Ross and Stover, and
Bulatao and Ross (in examples above) used what are known as composite indices. A
composite index is a variable resulting from a standard combination of other
variables.?? Jacobs et al define a composite indicator as “an aggregated index
comprising individual performance indicators. It is an index of relative attainment
since it reflects the relative values of the underlying individual performance
indicators”.190 Variables used in generating the composite index need to be
measuring a common trait, or should be closely related to one another. For example,
a composite index measuring nutritional status of a child might involve such
variables as frequency of feeding, quality, and type of food and so forth.101 There are
various ways of generating a composite score of which the most popular and

standardised methods are those that use unit weighting and those that use factor
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and regression analyses.1%2 103 [n regression analysis for example, a composite score
can be estimated by setting the regression model with the dependent variable for
which to estimate, its identified subcomponents as independent variables and the

corresponding coefficients as weights.104

The Organisation for Economic Co-operation and Development (OECD) handbook on
constructing composite indicators suggests ten steps for constructing a composite
index:1% building it on the basis of theoretical framework, selecting the variables,
Imputing missing data, conducting multivariate analysis, normalising the data,
weighting and aggregating, conducting sensitivity analysis, decomposing the
composite indicator to help extend analysis, linking the composite indicator to other
variables, and presenting and disseminating results. By summarising a number of
variables into a single score, composite indices help to portray the ‘big picture’ better
than would their constituent variables.1%6 Based on its articulated procedures, this
study uses the ten OECD steps in preparing composite indices in Chapter 5. Due to
the many variables involved in estimating the strength of public health programmes,
use of composite indices is appealing because it gives a standardised and objective
way of producing robust summaries. More discussion on composite indicators is
presented in Chapter 5 including how OECD steps were followed to generate
composite scores of FANC and EmOC programmes (Section 5.1), as well as on the
advantages and disadvantages of composite indicators (Section 5.5). Below are two
examples of composite indices relating to health and social life briefly discussed as a
simple illustration of how composite indices are constructed and how they involve a

number of variables:

1.4.1 The Maternal and Neonatal Programme
Effort Index

The Maternal and Neonatal Program Effort Index (MNPI) study was first
implemented in 49 countries by Measure Evaluation.'9” It used experts to rate
particular areas of maternal and neonatal health. The study used a questionnaire

with 13 components, incorporating 81 items. The 13 components were:

e capacities of health centres; e care for newborns;

e capacities of district hospitals; e family planning at health
e percent of women with access; centres;

e care at antenatal visits; e family planning at district
e care at delivery; hospitals;
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e policies toward safe pregnancy; e training;
e resources; e monitoring and evaluation.

¢ information and education;

Respondents (the experts) scored each item with a ‘0’ if it was absent or extremely
weak and with a ‘5’ if it was optimal, and with a ‘1’, ‘2’, ‘3", or ‘4’ for intermediate
levels. For ease of comparison, scores were multiplied by 20 to range between 0 and
100. Each component had its item scores averaged to obtain a component score. The
composite score was the unweighted mean of all 13-component means. To get the
overall weighted measure of impact, each country had its composite score weighted
by population. Countries were thus ranked according to respective scores. The MNPI
study has since has been used to collectively promote overall performance based on
composite scores and has involved more low- and middle-income countries. It has
generated debate and may have prompted policy changes in some of the participating

countries.107

1.4.2 Quality of Life Index by the Economist
Intelligence Unit

The quality of life index by the Economist Intelligence Unit is specifically discussed
here due to its wide use and its diverging approach in calculating composite scores
and its weighting scheme. The quality of life index comprises nine factors that have
been used to rank over 100 countries from 2005.19 In 1999, the Economist
Intelligence Unit drew results of ‘comparable life-satisfaction’ surveys from 74
countries to derive weights for its quality of life index. Using multivariate regression,
resulting scores were related to nine quality of life factors that were associated with
the surveys. The values of the scores thus represent each country’s quality of life
index. The nine factors and their associated indicators are:
e Material wellbeing (GDP per person, at power purchasing parity in USD),
o Health (life expectancy at birth, in years),
e Political stability and security (political stability and security ratings),
e Family life (divorce rate (per 1,000 population), converted into index of 1
(lowest divorce rates) to 5 (highest)),
e Community life (dummy variable taking value 1 if country has either high
rate of church attendance or trade-union membership; zero otherwise),
e (Climate and geography (latitude, to distinguish between warmer and colder

climes),
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e Job security (unemployment rate, in %),
e Political freedom (average of indices of political and civil liberties, with scale
of 1 (completely free) to 7 (unfree),

e Gender equality (ratio of average male and female earnings).

In 2005, the Economist Intelligence Unit produced the quality of life index using the
coefficients of the resulting multivariate regression equation. The coefficients of the
equation are: the constant (2.7959), GDP per person (0.00003), Life expectancy
(0.0448), Political freedom (-0.1052), Job security (-0.0217), Family life (-0.1878),
Climate and geography (-1.3534), Political stability (0.1519), Gender equality
(0.7423), and Community life (0.3865). Even though the quality of life index
generates its results from subjective surveys, its linkage with objective determinants

of the quality of life adds credibility to its methods.

There is a general indication from the two illustrated examples that the use of
composite indices is a common practice in generating a metric that integrates
multiple indicators and that the process of generating a composite score seems to be
multifaceted. From a data-driven perspective, the process appears to be at least valid
due to its apparent incorporation of theoretical perspectives involving use of relevant
indicators as well as engaging appropriate mathematical/statistical techniques.
Psychometrically, composite indices would be measuring countries’ relevant
strengths and weaknesses by ranking them in league tables (not shown here but
listed in cited papers). A further discussion of the advantages and disadvantages of

composite indicators compared to other indicators is presented in Chapter 5.

1.5 Overview of Focused Antenatal Care

In 2001, a multicentre randomised trial was conducted in Argentina, Cuba, Saudi
Arabia, and Thailand to compare “the standard model of antenatal care with a new
model that emphasizes actions known to be effective in improving maternal or
neonatal outcomes and has fewer clinic visits”.199 110 The general results of the trial
found no effect of the new approach compared to the standard approach. However,
the new approach was said to be more cost-effective and that when implemented, it
would be without ‘major resistance from women and providers’. Following these
results, the World Health Organization issued a manual on how to provide service

using the new model of antenatal care (ANC), now commonly known as the goal-
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oriented or focused ANC (FANC) and was considered more applicable in low- and
middle-income countries.!!! The first sub-Saharan African countries to adopt WHO-
approved FANC were Kenya, Tanzania, Uganda, South Africa, Ghana, Malawi,
Zambia and Zimbabwe.'2 Other sub-Saharan African countries have since been
scaling up FANC. In 2002, the Tanzanian government issued a policy on provision

of antenatal care using the FANC approach.!13

Unlike the standard ANC that centres care on risk assessment and on more and
frequent ANC visits, FANC emphasizes quality over quantity in care of pregnant
women in helping to maintain normal pregnancy, prevent complications and
facilitate early detection and treatment of complications with a maximum of four
ANC visits.1™ For example, in the Tanzanian FANC operational guideline, antenatal
care service is organised in five thematic components of history taking, physical
examination, laboratory examinations, drug administration and immunization and
health education.!l3 115 History taking seeks to identify the woman’s individual
situation in order to detect evidence of chronic conditions and other problems with
potential to cause pregnancy complications. Specialized attention is provided to a
pregnant woman with signs of complications who is likely to have more visits to the
clinic for close monitoring. During the course of the four visits, pregnant women are
provided with preventive services such as immunization against tetanus, prevention
of iron deficiency, protection against malaria for women living in malaria endemic
countries, presumptive treatment for hookworm, screening, and treatment of
syphilis, and prevention of mother to child transmission of HIV (PMTCT). Health
education includes health messages and counselling women and families on

appropriate pregnancy care and birth preparedness.

A Cochrane review of studies compared the effects of antenatal care packages
between the standard approach and the ‘FANC’ approach for low-risk women on
primary outcomes of death of the baby, on several secondary outcomes and on costs
to health services.!'® Results showed no evidence of a difference between the two
approaches for most of the outcomes assessed except that there was a 14% increase
in perinatal mortality for studies using the FANC approach compared to those using
the standard approach (95% CI 0% to 31%). Similarly, as was found in the
multicentre randomised trial, the review also concluded that the FANC approach
was more cost-effective than the standard group, attributing the cause to the smaller
number of visits. In Tanzania, several studies have reported on results of a particular

aspect of FANC services — most of which were on the quality. For example, the poor
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quality of FANC services was reported to be due to poor implementation of the
national FANC guidelines, absenteeism of health providers, shortages of FANC-
trained staff and ANC supplies, and poor provision of counselling to clients including
spending far less time than recommended.!17 118 119120 121 Qne study reported that
women in different ethnic groups preferred to deliver at home mainly due to poor
communication by health providers to women on the importance of delivering in
health facilities, but their husbands’ decisions were reported to also influence choice

of places of delivery.122

1.6 Overview of Emergency Obstetric Care

According to the World Health Organization, emergency obstetric care is defined as
“the elements of obstetric care needed for the management of normal and
complicated pregnancy, delivery and the postpartum period”.123 Pregnant or recently
delivered women are subjects of various complications that occur during antenatal,
during and after childbirth. Globally, about 300,000 women die due to complications
of pregnancy and childbirth each year.?* In addition, for each woman dying due to
pregnancy and childbirth complications, about 20 more women are involved with
birth-related disabilities or illnesses such as obstetric fistula, uterine prolapse,
anaemia, or infertility.!?> Haemorrhage, sepsis, unsafe abortion, hypertensive
disorders, and obstructed labour are the five most occurring complications that cause
maternal mortality. Most obstetric complications are either unpredictable or not
preventable from occurring, as they are likely to affect even healthy pregnant
women.'26 However, most of the complications can be avoided by having all pregnant
women attending antenatal care visits for continuous assessment of danger signs
and having all deliveries attended by skilled staff who can timely recognize and treat

them appropriately.!27

In order to reduce maternal mortality, emergency obstetric care should therefore be
available to all women who develop complications, and that treating obstetric
complications should be conducted in health facilities that have sufficient equipment
and skilled human resources. Emergency obstetric care services (also widely known
as signal functions, Table 1.1) include: parenteral administration of antibiotics,
administration of uterotonic drugs such oxytocin, parenteral administration of
anticonvulsants for pre-eclampsia and eclampsia, manual removal of the placenta,

removal of retained products, assisted vaginal delivery, basic neonatal resuscitation,
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blood transfusion and delivery by Caesarean section.!28 Of the nine signal functions
of emergency obstetric care, the first seven are classified as basic emergency
obstetric care (BEmOC), and comprehensive emergency obstetric care (CEmOC)
embodies all BEmOC services plus the other two signal functions of blood
transfusion and delivery by Caesarean section. The World Health Organization
recommends that lower level facilities (dispensaries and health centres) be capable
of offering all seven elements of basic emergency obstetric care and that, hospitals
and some health centres with functioning operating theatres be capable of

transfusing blood and performing Caesarean section deliveries.

Table 1.1: Signal functions for identifying Basic and Comprehensive EmOC services

7

\ Administer parenteral antibiotics

\ Administer uterotonic drugs (i.e. parenteral oxytocin) All basic signal
Administer parenteral anticonvulsants for pre- functions (1-7), plus:
eclampsia and eclampsia (i.e. Magnesium Sulphate).

\ Manually remove the placenta 8 Perform
Remove retained products (e.g. manual vacuum surgery (Caesarean
extraction, dilation and curettage) section)

Perform assisted vaginal delivery (e.g. vacuum

extraction, forceps delivery) 9 Perform blood
Perform basic neonatal resuscitation (e.g. with bag and transfusion

mask)

Source: WHO/UNFPA/UNICEF/AMDD Handbook on monitoring obstetric care!28

There are eight indicators for monitoring provision and uptake of emergency
obstetric care services in populations. The indicators were provided in the World
Health Organisation (WHO)/United Nations Population Fund (UNFPA)/United
Nations Children’s Fund (UNICEF)/ Averting Maternal Death and Disability
Program (AMDD) handbook on monitoring emergency obstetric care (“Monitoring
emergency obstetric care: a handbook”),128 which are shown in Table 1.2. Six of these
indicators were in the original UNICEF/WHO/UNFPA guideline produced in 1997
with the additional two recently added following new evidence from studies.!2? Table
1.2 also shows descriptions for the indicators, the numerators, denominators and
their recommended minimum levels (acceptable level). These indicators are useful
in informing whether the target population is actually receiving good quality EmOC

services equitably.
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Receiving EmOC services that are of good quality and that are equitable can be
difficulty to reach all women in need of the services. Evidence generated from
research involving both sides of provision and use of obstetric care have reported
several issues that should be addressed to achieve the desired coverage of the
women. Thaddeus and Maine originally grouped such issues in three phases of
delays: delayed decision to seek care, delayed arrival at point of care, and delayed
reception of adequate care.!30 Other studies have grouped and presented the issues
differently. One example of different grouping of the issues was reported by
Kongnyuy et al who named them as barriers and categorised them as those due to
health policy, infrastructure, equipment and supplies, the referral system, human
resources, health information system, financial barriers, quality of EmOC, and
health seeking behaviour.'2? Following the three delays pattern, in the first delay
women face several obstacles in deciding to seek care including their limited or lack
of knowledge of the pregnant-related risk factors and complications, the timing when
they are supposed to seek care, and, other social and economic concerns at the
household level. In the second delay, women encounter issues around accessing
health facilities including distance, and availability and cost of transport. In the
third delay, lack of drugs and supplies, insufficient number of skilled providers and
functionless referral systems are the key obstacles for women receiving adequate

care in health facilities.
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Table 1.2: Emergency Obstetric Care Indicators

No

1&2

Indicator

Availability of
EmOC
(national or
subnational)

Proportion of
all births in
EmOC facilities

Met need for
EmOC

Caesarean
section as a
proportion of
all births

Direct obstetric
case fatality
rate

Intrapartum
and very early
neonatal death
rate

Proportion of
maternal
deaths due to
indirect causes

Description

Ratio of EmOC facilities to
population and geographical
distribution of facilities

Proportion of all births in
population in EmOC facilities

Proportion of women with
major direct obstetric
complications treated at
EmOC facilities

Proportion of all births in
population by Caesarean
section in EmOC facilities

Proportion of women with
major direct obstetric
complications who die in
EmOC facilities

Proportion of births that
result in an intrapartum or a
very early neonatal death
within the first 24 hours in
EmOC facilities

Percentage of all maternal
deaths in EmOC facilities
due to indirect causes

Numerator

No. of facilities in area providing
basic or comprehensive EmOC

No. of facilities in area providing
comprehensive EmOC

No. of women giving birth in
EmOC facilities in specified
period

No. of women with major direct
obstetric complications treated in
EmOC facilities in specified
period

No. of Caesarean sections in
EmOC facilities in specified
period

No. of maternal deaths due to
direct obstetric causes in EmOC
facilities in specified period

No. of intrapartum deaths (fresh
stillbirths; > 2.5 kg) and very
early neonatal deaths (<24 h; >
2.5 kg) in EmOC facilities in
specified period

No. of maternal deaths due to
indirect causes in EmOC facilities
in specified period

Denominator

Population of area divided
by 500 000

Population of area divided
by 500 000

Expected no. of births in
area in same period

Expected no. of women
with severe direct obstetric
complications in area in
same period**

Expected no. of births in
area in same period

No. of women treated for
direct obstetric
complications in EmOC
facilities in same period

No. of women giving birth
in EmOC facilities in same
period

All maternal deaths (from

direct and indirect causes)
in EmOC facilities in same
period

Acceptable level
> 5 EmOC facilities
per 500 000
population

> 1 comprehensive
facility per 500 000
population

Recommended level

to be set locally

100%

5-15%

<1%

“To be decided”

None set

Source: WHO/UNFPA/UNICEF/AMDD Handbook. * Indicators 1 and 2 involve the same calculations, with data on the corresponding regional

population and facility instead of aggregated national data. ** Equal to 15% of expected births in the same area and period.
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1.7 The conceptual framework

1.7.1 Introduction

Figure 1.1 shows the conceptual framework for this thesis. The framework was
informed by Donabedian’s framework for assessing care quality (structures,
processes, and outcomes)!¥! and the International Health Partnership’s M&E
framework.®> The framework shows three main parts: part one is on the
implementation strength of FANC and EmOC programmes (comprised of inputs and
processes), part two is on programme results (comprised of programme outputs and
outcomes), and part three is on contextual (or external) factors. Each part includes
names of data sources appearing in coloured fonts indicating data retrieval
methods. Arrows drawn reflect the unidirectional relationship between the parts.
The following sub-sections describe each of the three parts of the conceptual
framework. Even though not shown in the framework, the concept relied on use of
minimum essential set of indicators. In consideration of limited resources, a
minimum set of indicators was required for use in collecting data from the 23 study
districts. More details on the concept of minimum essential data is provided in

Section 2.6.3.

1.7.2 Programme implementation strength

As previously defined, implementation strength of a programme involves
quantifying programme strategies, including elements of quality responsible for
delivering the programme to target population.82 For the current study, a literature
search of the PubMed database and Google search engine was conducted to identify
the ‘programme strategies’ related to FANC and EmOC programmes and involved

1dentifying unique features of these programmes.? 132
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Figure 1.1: The Conceptual Framework
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From the review of the literature (whose further explanation appears in Chapter 3),
the six WHO health-system-building blocks were eventually judged as being the
programme components most appropriately packaged for implementation of the
FANC and EmOC programmes. The six building blocks are health workforce, drugs
and supplies, service delivery, health financing, health information system and
leadership and governance.!33 3¢ Having adopted the six building blocks, a further
review of the literature (also further explained in Chapter 3) was conducted to
identify types of activities or elements constituting each component — an exercise
that culminated into developing a survey tool. The survey tool (showing the six
building blocks and their corresponding activities/elements) was presented to three
senior maternal health experts for an independent review. The experts modified the
list by adding and removing some of the activities or elements in components
(described further in Chapter 3). A larger survey was conducted involving over 200
maternal health experts who rated the six components and their respective elements

—results of which produced the weighting scales (further discussed in Chapter 3).

Processes appearing as part of the implementation strength are programme
activities that produce the outputs. For FANC and EmOC programmes, activities
can include (but not limited to) training of nurses and midwives, conducting outreach
services, ensuring a referral system is functioning, distribution of information,
education, and communication materials, conducting morning sessions to pregnant
women, distributing ANC and EmOC drugs and supply materials, conducting
supportive supervision visits to health facilities, and many others. Details of part
one of the conceptual framework (on implementation strength) appear in Chapter 4
and includes the details on how data for the six building blocks were used to estimate
the strength of FANC and EmOC programmes. The details also include a discussion

of the results.
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1.7.3 Programme results

Part two of the conceptual framework is on programme results (outputs and
outcomes) that reflect the pattern and scope of access and use of FANC and EmOC
services by pregnant and postpartum women as a response to implementation of the
programmes. It is important to note that, due to the cross-sectional nature of the
research, programme results referred here are only those on utilisation and coverage
levels captured at one point in time and do not include those on long-term impact on
populations such as reductions in maternal or infant mortality rates. The framework
shows the type of the results (in small boxes) and includes the following for FANC
programme: the coverage levels of antenatal care in districts, the proportion of
antenatal care clients who were tested for HIV/AIDS, and the proportion of antenatal
care clients who received between two to five doses of tetanus toxoid (T'T) injection.
For EmOC, programme results include coverage of the EmOC signal functions, the
rate of Caesarean sections performed in a district, and the proportion of births
delivered in health facilities. These results items are by no means exhaustive of all
utilisation and coverage of FANC and EmOC programmes but a proxy
representation of many indicators whose selection is detailed in Chapter 6. Chapter
6 also describes in greater depth the methods used to capture data for the selected

indicators, data analysis and the discussion of the results.

1.7.4 Contextual factors

The extent to which a programme is implemented (and likely its strength) is
influenced by many factors which can either facilitate the process or impede the
1mplementation process. Such factors are commonly known as contextual factors and
are shown in the framework in the underlying box below the other two parts of
implementation strength and programme results. In addition, contextual factors can
also include factors that influence the outcome but have nothing to do with the
programme under study. Due to their likely effect to programme implementation
and programme coverage, it is important that data collection also involve the
potential contextual factors. The literature gives two reasons why it is important to
measure the contextual factors:'3> one, contextual factors can play the role of
confounders (for example, they can be associated with the programme components

and at the same time be associated with the outcomes), and second, many public
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health interventions are context-specific (for example, certain programme activities
may be conducted in some part of a district but not all of the target population will
be able to access the services due to such factors as natural disasters and transport

1ssues or distance to the health facilities).

A typical example of a programme evaluation that took stock of the contextual
factors along with input- and outcome-related factors was the Multi-Country
Evaluation of the Integrated Management of Childhood Illness (IMCI) which was
conducted in five countries of Bangladesh, Brazil, Peru, Uganda and Tanzania.!36
The evaluation identified two types of contextual factors: those related to the
implementation (that is factors related to the health system where IMCI was
applied) and those related to the impact measures of the project (including nutrition
and mortality levels for children). The study found that the contextual factors played
a key role in explaining differences between two of the five case countries (Tanzania
and Peru). In addition, documentation of the contextual factors is central to
explaining the external validity of programmes — thus describing the extent to which
programme results can be generalised in other environments.®® The current study
selected and collected data for a small number of FANC- and EmOC-related
contextual factors of different levels and categories as shown in the framework.
These include water and sanitation, transport and communication, natural disasters
(floods, drought, disease outbreaks, and famine), other projects and initiatives
operating in districts, total fertility rate, infant mortality rate, under five mortality
rate, and female literacy levels in districts. A further discussion of the contextual
factors i1s presented in Chapter 7 including how the indicators were selected and

their data collected, and the analysis and discussion of results.

1.8 Research aim and objectives

The main goal was to develop and test an approach for estimating programme
implementation strength that can be used to evaluate large-scale programmes in
low- and middle-income countries. The approach used data from two illustrative
maternal health programmes of focused antenatal care and emergency obstetric

care. The specific objectives were:
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1Y)

2)

3)

4)

5)

Objective 1: To develop an approach for estimating programme implementation
strength by:

e developing a weighting scheme for estimating the strength of focused
antenatal care and emergency obstetric care through use of opinions from
maternal health experts;

¢ and applying the weighting scheme to programme indicators to estimate
the implementation strength of the two tracer programmes in a nationally

representative sample of 23 study districts.

Objective 2: To assess utilization and coverage of focused antenatal care and
emergency obstetric care programmes in the 23 districts using 2-year routine

monitoring data (Jan 2010 — Dec 2011).

Objective 3: To investigate and analyse district-level contextual factors as
potential confounders of the effect of FANC and EmOC on programme utilization

and coverage.

Objective 4: To test the programme implementation strength approach by
investigating the association between programme implementation strength and
utilization and coverage of the two programmes through an illustrative dose-

response analysis.b

Objective 5: To test the content and face validity of the programme

implementation strength tools.

In order to achieve the objectives, the conceptual framework guides the research of

this study in providing answers to the following three essential questions:

1) What are the active components responsible for the implementation of FANC

and EmOC programmes in the 23 study districts of Tanzania?

b Please see Section 2.6.2 on “Illustrative dose-response analysis” for conditions on

using multivariable regressions for dose-response associations.
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2) What are the likely contextual factors that can confound the implementation
and outcomes of FANC and EmOC programmes in the 23 study districts of

Tanzania?

3) With cross-sectional data, is there an indication that stronger
implementation of FANC and EmOC programmes is associated with higher
programme coverage than weaker implementation of the two programmes in

the 23 study districts?c

The thesis is divided into four parts (Figure 1.2): Part ONE presents the introduction
comprising the background and context, a brief overview of the literature, and the
thesis objectives (Chapter 1). Part TWO comprises the overview of methods used
(Chapter 2) and the detailed description of how the weighting scheme for the two
programmes was developed (Chapter 3). Part THREE presents unweighted results
of the implementation strength of FANC and EmOC programme data (Chapter 4),
results on the composite scores of the weighted programmes data (Chapter 5), results
on the coverage of the two programmes in study districts contextual factors (Chapter
6), scores results of the contextual factors (Chapter 7) and the illustration of the dose-
response analysis (Chapter 8). Part FOUR includes the content and face validity of
the proposed approach (Chapter 9) and concludes with the overall discussion and the

implications for policy and future research (Chapter 10).

¢ Please see Section 2.6.2 on “Illustrative dose-response analysis” for conditions on
using multivariable regressions for dose-response associations.
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Chapter 2: Methods Overview

2.1 Overview

Chapter 2 provides a brief description of the methods used. Detailed description of
the methods for each sub-study is provided in the respective chapters. Section 2.2
briefly introduces the study area and talks about sampling issues. Section 2.3
outlines the indicators and sources of data for programme components and
programme results. Design of the research tools is briefly discussed in Section 2.4.
Section 2.5 talks about logistics, training, and data collection activities. Section 2.6
presents an overview of the methods employed by each of the sub studies
undertaken. Sections 2.7 and 2.8 discuss data management and data completeness
issues. Section 2.9 closes the chapter by presenting ethical issues and research

funding.

2.2 The Sentinel Panel of Districts

Ifakara Health Institute in Tanzaniad is implementing the “Sentinel Panel of
Districts” which was established in 2009 as a national platform for the evaluation of
health programmes and interventions. The sentinel panel of districts consists of two
arms: the community-based arm called the “Sample Vital Registration with Verbal
Autopsy System” (SAVVY) and the facility-based arm called the “Facility-based
Information System” (FBIS). SAVVY is a group of methods that are used for
monitoring and reporting of vital events in communities and includes the WHO’s
verbal autopsy tools for ascertaining probable causes of death in communities.c FBIS
was set up to collect data from health facilities and aims to improve routine health

management information system (HMIS) data collection in health facilities in the

d [fakara Health Institute is an independent, non-profit organisation, registered in Tanzania
and led by Tanzanians. The institute conducts a wide range of health-related research,
including biomedical and environmental studies, trials of drugs, vaccines and diagnostics,
health-systems research, and monitoring and evaluation. More information about the
institute can be found at www.ihi.or.tz

e More about SAVVY methods can be accessed through Measure Evaluation of the University
of North Carolina at http:/www.cpc.unc.edu/measure/tools/monitoring-evaluation-systems/savvy
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districts for better monitoring of the burden of disease, health outcomes, service
delivery, and clinical practice in relation to Tanzania’s monitoring and evaluation
framework for health sector strategic plans. Much of the data on coverage of FANC
and EmOC programmes were drawn from the FBIS arm, discussed later in the

results chapter on programmes coverage (Sections 6.2 and 6.3) .

In 2009, the Tanzanian National Bureau of Statistics prepared the sample of
districts for the community-based arm, SAVVY. In the National Population and
Housing census conducted in 2002, Mainland Tanzania had 21 regions with 119
districts. To date, regions have been further divided, with 4 additional regions and
19 new districts. The sampling frame used by the Bureau of Statistics consisted of
the 21 (2002) regions. In preparing the SAVVY sample, the National Bureau of
Statistics stratified the regions into eight geographical zones, of which seven were
the government’s existing administrative zones. The three districts of the City of Dar
es Salaam (situated in the East Coast) were treated as regions and the city itself as
a special zone due to its high population density. The final sampling frame excluded
all special enumeration areas such as schools, hospitals, police and military barracks
and seven districts that were involved in demographic surveillance activities. Using
its Statistical Master Plan and the 2002 Population and Housing Census dataset,
the Bureau of Statistics employed a two-stage probability proportional to size
sampling method to obtain a nationally representative sample of 23 districts. Figure
2.1 shows the geographical distribution of the final sampled districts, the Sentinel
Panel of Districts (SPD).

SPD districts have a wide range of geographical features including lowlands and
highlands. SPD districts were distributed proportionally in each zone based on the
number of regions within a zone. Among other variables, districts were stratified by
residence: urban/rural (Table 2.1). Overall, SPD districts include a total of about
1,608 dispensaries, 193 health centres, and 87 hospitals — about 35% coverage of
Mainland Tanzania’s health facilities. Ownership of facilities includes public,

private, faith-based, and parastatal organisations.
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Figure 2.1: Geographical location of study districts

Table 2.1: Urban and rural districts of the Sentinel Panel of Districts

Urban Districts Rural Districts
1 | Arusha Urban 9 Babati 17 | Moshi Rural
2 | llala 10 | Bagamoyo 18 | Muleba
3 | Iringa Urban 11 | Geita 19 | Musoma Rural
4 | Kinondoni 12 | Kahama 20 | Ruangwa
5 | Mtwara Urban 13 | Kasulu 21 | Singida Rural
6 | Songea Urban 14 | Kilosa 22 | Sumbawanga Rural
7 | Tanga Urban 15 | Kondoa 23 | Uyui
8 | Temeke 16 | Mbozi
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2.3 Indicators of interest and data sources

While designing the study and before data collection, an assessment was made of the
potential sources of data in study districts for both the implementation strength (the
six WHO’s blocks, or, programme components) and programme utilisation and
coverage (programme results). A careful selection of proxy indicators was made to
ensure selected indicators fulfilled the following inclusion criteria: that the indicator
would be representative of the group of service (relevance), that the indicator’s data
sources were credible and data were available, and that data quality was adequate.
Table 2.2 shows the list of initially proposed indicators for monitoring the

programme results.

Desirable as they were, several indicators could not be included in the final list for
having not fulfilled some or all of the inclusion criteria. For example, the proportion
of pregnant women receiving 90 or more Iron tablets during current pregnancy was
a desirable indicator on the utilization of FANC programme, but after close
assessment of the DHIS database, it was found that it would be difficult to get the
data from study districts as the indicator had only been introduced by the Ministry
of Health and Social Welfare in 2011 and that most facilities in the country had not
started collecting relevant data. Tables 2.3, 2.4 and 2.5 show the final list of
indicators that satisfied most or all of the inclusion criteria. The Tables also show
the indicators’ data sources for the implementation strength components,

programme results, and contextual factors respectively.
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Table 2.2: Initially proposed FANC and EmOC indicators for monitoring programme results

No | Indicator Numerator Denominator Data Source Rationale
1 Antenatal first visit coverage ANC first visit Pregnancies Expected The first visit is a "registration" visit for initial
2 Antenatal Fourth visit coverage ANC fourth visit Pregnancies Expected procedures to assess/prepare a woman for pregnancy
3 | ANCclients protected from Tetanus ANC 2-5 tetanus toxoid injection doses ANC first visit N and delivery. This includes full history, examination,
i ; isi S o g initial blood tests and immunisation.
o 4 | ANCIPT 2 coverage ANC IPT 2nd doselgllven ANC first visit S5 o _g Reproductive
© 5 ANC HIV prevalence ANC HIV tests positive ANC HIV tests o5 w59 d Child
O - - - — 232 =2c3 an : Fourth ANC visit shows continuity of care, which is
= 6 | ANC Iron supplementation rate ANC Fe or Fe /+Fol tablets 90 or more given ANC first visit 3% c¢c Health ; X ’
= - - — 2w 20 . often related to perceived quality.
2 7 ANC de-worming rate ANC Mebendazole/Albendazole tablets ANC first visit 2S5 5 Registers for
2 i i i i isi c U5 g L
£ 8 ANC Anaemlé testing rate ANC haemoglobin test done ANC f{rst V?S{t £ ?BD = é s An;c:enatal ANC coverage is an indicator of access and use of
9 ANC HIV testing rate ANC HIV tests done ANC first visit z o3 §° are health care during pregnancy.
10 | ANC Syphilis testing rate ANC Syphilis tests done ANC first visit ° 8 é
11 | ANCITN vouchers ANC recipients of ITN vouchers ANC first visit Syphilis and HIV testing coverage shows quality of
12 | Stock-out rates of tracer FANC drugs TT doses, SP, Fe/+Fol tablets, Mebe/Albendazole Stock-out days per quarter care.
Facilities which have reported all six BEmOC signal ) ) )
. ) - . Major causes of maternal mortality e.g. Sepsis,
functions of complicated delivery within the last 3 months: ) ) )
- ) o pregnancy induced hypertension and (pre) eclampsia
1. Parenteral administration of antibiotics need urgent intervention to prevent death
2. Administration of uterotonic drugs & P
Availability of facilities providing Basic 3. Administration of parenteral anticonvulsants for pre- | 500,000 Population
1 ) . A Manual removal of placenta stops most postpartum
EmOC services eclampsia and eclampsia haemorrhage
4. Manual removal of the placenta g
5 R | of retained product .
e”.”ova ° r‘e ame. products Vacuum extraction can stop delays, prevent ruptured
6. Assisted vaginal delivery )
) . uterus and save foetal lives, etc.
7. Basic neonatal resuscitation
Within the last 3 months, facilities that reported all BEmOC . 5-15% of all deliveries require caesarean section.
° 5 Availability ~ of  facilities  providing | functions AND: 500,000 Population Health facility Lower or higher levels require further investigation
S comprehensive EmOC services 8. Caesarean section ArecorAds and action
Q 9. Blood transfusion I_lnbcludmgd
2 abour an ) "
o — — — — Blood transfusion measures whether the facility has
2 : . ) - No. of women giving birth in EmOC facilities in specified ) ’ ’ . i
2 3 | Proportion of all births in EmOC facilities iod gving P Expected no. of births in area in same period De"YGFV Ward Comprehensive care capacity
e} perio registers and
) Lo ) E ted no. of ith i
4 Met need for EmOC No. of women with major direct obstetric s:\K/)eerCeedichc)t (z))b\:ltzz:iecnc\grln lications in area in same Varernty
Complications treated in EmOC facilities in specified period period P home records
5 C.aesarean section as a proportion of all NO', of caesarean sections in EmOC facilities in specified Expected no. of births in area in same period
births period R I )
: T deathe d v b - - : 17 7 - - Deliveries in the facility is the best way of reducing
6 | Direct obstetric case fatality rate No. o fma}xlt.elrnaA eat : due tg d|rect obstetric causes in | No. lg ‘wor‘nen tre?teAll A olr irect Aodstetrlc maternal mortality as deliveries are more likely to be
EmOC facilities in specified perio complications in EmOC facilities in same perio attended by skilled birth attendants
7 Intrapartum and very early neonatal death [ No. of intrapartum deaths in EmOC facilities in specified | No. of women giving birth in EmOC facilities in same
rate period period
3 Proportion of maternal deaths due to [ No. of maternal deaths due to indirect causes in EmOC | All maternal deaths (from direct and indirect causes)
indirect causes facilities in specified period in EmOC facilities in same period
9 Stock-out rates of tracer EmOC drugs Oxytocin, Ergometrine and Magnesium Sulphate Stock-out days per quarter
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Table 2.3: Proxy indicators for the implementation strength of FANC and EmOC programmes

No. Programme Component Indicator/s Source of Data
i . e ) Official statistics from the Ministry of Health and
Health worker/population ratio: (doctors, nurses and midwives including non- ) ) S
1 Health Workforce hysician clinicians and lab technicians and pharmacists) Social Welfare; Population projections from NBS
phy P (2010 & 2011)
. - Availability of ANC tracer drugs: SP drugs, TT injections, Iron and/or Folic acid);
Essential Medicines - ) . .
2 . Availability of EmOC tracer drugs — Oxytocin, Ergometrine and Magnesium DHIS/SARA survey
(Drugs and Supplies)
Sulphate)
Number and distribution of health facilities per 10,000 population, the number Households estimates from NBS; Number of health
3 Service Delivery and distribution of inpatient beds per 10,000 population, and number of first facilities in districts from DHIS database/SARA
antenatal care visits per 10,000 population. survey
ly HMI i - imeli f HMI i
4 Health Information System O\uart'er.y S vreportl.ng tate . number and timeliness o S data submitted to DHIS database
the district medical officer’s office
Health Financing District health expenditure on recurrent costs and health development PMORALG
6 Leadership and Governance Number of supportive supervision visits to health facilities District sources, SARA & Research data

NBS=National Bureau of Statistics; SPD=Sentinel Panel of Districts; SARA= Service Availability and Readiness Assessment; PMORALG=Tanzanian Prime Minister’s Office
for Regional Administration and Local Government; ANC=Antenatal Care; SP=Sulfadoxine Pyremethamine; TT=Tetanus Toxoid; DHIS=District Health Information System

Table 2.4: Indicators for FANC and EmOC programme results

FANC . —— . - ——
No Indicators Description/Definition Source of Data EmOC Indicators Description/Definition Source of Data
The percentage of women who utilised
antenatal care provided by skilled birth .
Antenatal attendants forp reasonsy related to Availabilit of Ratio of EmOC facilities to

! care regnancy at least once during pregnanc Pata were EmOC ser?//ices population & ~geographical Pata were

coverage bree y & Pregnancy | collected  from distribution of facilities extracted from the
among all women who gave birth to a live service  delivery District Health
child in a given time period points and Information

ANC clients | Proportion of pregnant women receiving 2 ; N . . .

2 rotected or r?wore Teta:ungoxoid injections durign collated into_the |f nstitutional Proportion of all births in database and from
P J & | District ~ Health delivery rate population in health facilities | Service Availability
from Tetanus | current pregnancy Information and Readiness

. System database Caesarean section | Proportion of all births in | Assessment surve
ANC HIV | Proportion of pregnant women tested for Y . P . Y
3 testing rate HIV durine current preghanc as a proportion of | population by Caesarean
8 g preg Y all births section in EmOC facilities
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Table 2.5: Contextual factors and their corresponding proxy indicators*

No.  Main group Type of context Proxy indicators (with data for 2010 and 2011)

Fertilit
ertility Total Fertility Rate

. Infant Mortalit )
1 Demographic . ¥ Infant Mortality Rate
Under Five Under Five Mortality Rate
Mortality Y
Proportion of 15-49 females with:
) . Female Literacy 1. Adult and non-formal education
2 Socioeconomic i .
Levels 2. Primary education
3. Secondary education
Proportion of households using:
3 Environmental ~ Water and 1. Drinking water from improved water sources
Sanitation 2. Improved toilet facilities
Percentage of villages/streets in the district:
1. With accessibility to public (or own) transport services within 3
Transport and kilometres of district’s road network
4 Infrastructural - ) ) .
Communication 2. Whose roads were impassable during rainy season
3. Covered by the available telecommunication services and
networks in the district
Percentage of households in the district affected by natural disasters in
2010 and 2011:
5 Natural Drought 1. Drought
disasters Floods 2. Floods
Disease outbreaks 3. Disease outbreaks
Famine 4. Famine
Number of villages/streets or health facilities covered by interventions on:
1. Other maternal and newborn health programmes
Other non- 2. Efuwitlrciitihoenal’:lcp)rogrammes (immunization, micronutrients,
Public health FANC/EmOC NN . ) .
6 . 3. Malaria projects/programmes (indoor residual spraying, bed net
system programmes/inter
) use, etc.)
ventions

4. HIV/AIDS projects/programmes (Care and Treatment, Counselling
and Testing, etc.)
5. Community health/Social protection programmes

#Some of the data were obtained through asking district officials from within the District
Executive Office (for example District Planning Officer, District Engineer, and others)

2.4 Design of research tools

Two questionnaires were developed for collecting primary data and one checklist was
prepared for use as guidance in extracting data from secondary data sources. A maternal
health experts’ questionnaire was used to collect opinions from experts, district health
authorities, and implementers of maternal health services on the weights they
considered each programme component contributed to the strength FANC and EmOC
programmes. This is appended as Appendix 1: “Maternal Health Experts
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Questionnaire”. The second questionnaire, “Data Collection Form for Contextual
Factors in a District” was designed for data collection of the contextual factors in
districts (Appendix 2). The checklist, “Indicator Guidance for Data Extraction from
DHIS Database” was prepared to guide data extraction from a central database
(Appendix 3). An additional questionnaire “Assessing Content and Face Validity of the
Tool for Measuring Programme Implementation Strength” was also prepared for
collecting expert opinions in determining the content and face validity of the approach
used (Appendix 4). The service availability and readiness assessment (SARA) survey
that generated some data for the programme implementation strength and for
programmes coverage used its own questionnaires modified from those designed by the

World Health Organisation. 137 These are not included in the appendices.

2.5 Training, logistics and data collection

There were two main groups of data collectors who collected most data for this study: 9
research assistants and 23 FBIS coordinators. In order to have good data quality, it was
important to train all data collectors by giving them a comprehensive understanding of
the tools, procedures, norms, and field logistics before data collection commenced. Each
group of the data collectors were received training specific for their type of data they
would collect. The nine research assistants collected data for the programme
implementation strength and opinions from the maternal health experts. The 23 FBIS
coordinators were separately trained as part of their full time job on collecting and

managing the secondary data from health facilities in respective districts.

2.5.1 Research assistants

The nine research assistants were selected from a pool of data collectors from various
projects run by the Ifakara Health Institute. The selection criteria were based on
research assistants having a minimum qualification of a college degree and on having
experience in data collection on similar fieldwork with the Ifakara Health Institute. The
author prepared the training materials and trained the nine research assistants for two
days. The training involved orienting the research assistants on the PhD overall goal,

objectives and the research methods, a thorough review of the research tools, a reminder
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on interviewing techniques, and adherence to local authorities’ protocol. To have the
research assistants gain the most from the training sessions, the author allowed in-
session interactive questions and answers, general discussions and sharing of previous
experiences. Both English and Swahili languages were used during training as data
collection would involve a largely Swahili-speaking audience in rural and urban areas
of Tanzania. As there was no formal assessment, it was hoped that by the end of
training, research assistants had: acquired knowledge of and understood the questions
in the questionnaires; gained the skills necessary to elicit good quality responses from
respondents; had a common approach in conducting the survey; and that they
understood the importance of adhering to ethical issues for interviewing human

subjects.

The training was followed by piloting the questionnaires in Iringa Urban district (one
of the 23 study districts). The team spent five days jointly collecting data. At the end of
each day, the team convened at one location to discuss the success and challenges they
encountered in collecting the required data from different groups of respondents. The
team also reflected on how to manage time during interviews and discussed threats to
data quality and their possible solutions. A few problems with questionnaires were
identified and revisions were made based on piloting the instruments. From the pilot,
research assistants were allocated two districts each. Each research assistant spent
seven days in a district collecting data and moving between health facilities. After the
two weeks were completed, six research assistants were further assigned to complete

data collection in the remaining districts for seven more days.

2.5.2 FBIS coordinators

In 2010, Ifakara Health Institute recruited the 23 Facility-based Information System
(FIS) Coordinators to be responsible for providing technical assistance in districts on
health information management system and on data collection. Before they were
deployed to their respective districts, FBIS coordinators attended a two-week training
workshop on: how to collect and summarize data from health facility registers on a
monthly basis, how to use the central database, the District Health Information System

(DHIS) for data entry, how to capture and handle inconsistencies in data, how to
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calculate completeness and accuracy of data from health facilities, and how to generate
and transmit regular reports to the central office using the Internet. In addition, two
data managers from the Ifakara Health Institute’s central office also attended the two-
week training to familiarize themselves with data pathways and quality issues from
study districts. The two data managers were responsible for handling data from the
coordinators through making regular queries in the central database and reporting and

counterchecking with the coordinators for error correction and data quality.

2.5.3 SARA survey training

The Global Fund to fight Malaria, HIV/AIDS, and Tuberculosis provided funding to
conduct the Service Availability and Readiness Assessment (SARA) survey through the
Tanzanian Ministry of Health and Social Welfare that commissioned the work to
Ifakara Health Institute. [SARA survey contributed a significant part of the data for the
programme implementation strength and programmes coverage]. Training for the
survey was conducted during the first quarter of 2012 and involved all the 23 FBIS
coordinators and their 23 district counterparts — HMIS focal persons as well as senior
staff from the Ministry of Health and Social Welfare and the Ifakara Health Institute.
The author prepared the training and survey materials he acquired from the World
Health Organization.!3” The senior staff provided the training to participants for three
days at a central location and later visited all study districts to provide supportive

supervision to the coordinators and to review data for completeness and quality.

2.6 Overview of methods

Table 2.6 shows the general overview of the methods with a linkage to the research
objectives and data sources. To address each objective, methods used both primary and
secondary data sources. The sections below provide a brief description of the methods.

Detailed methods for each objective are later provided in respective chapters.
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Table 2.6: Linkage between methods, research objectives and data sources

Research Objective

Methods

Data source/s

Objective 1: To develop an approach for
estimating programme implementation
strength by: developing a weighting scheme
for estimating the strength of focused
antenatal care and emergency obstetric
care through use of opinions from maternal
health experts; and applying the weighting
scheme to programme indicators to
estimate the implementation strength of
the two tracer programmes in a nationally
representative sample of 23 study districts.

The weighting scheme was developed
by aggregating preference weights for
each programme component (Chapter
3). Weights were obtained through self-
administered questionnaires by
maternal health experts. Programme
data from study districts were obtained
through surveys and access to official
data sources (Chapter 4). Weights were
applied to programme data to generate
composite scores (overall
implementation strength) — which were
used to rank and compare the districts,
by maps (Chapter 5).

Interviews of maternal
health experts; Surveys
and official district
statistics.

Objective 2: To assess utilization and
coverage of focused antenatal care and
emergency obstetric care programmes in
study districts.

Using proxy indicators, facility-based
routine monitoring data (between Jan
2010 and Dec 2011) and some survey
data were extracted two data sources
(Chapter 6)

The District Health
Information System
database containing
data from service
delivery points, SARA
survey.

Objective 3: To investigate and analyse
district-level contextual factors as potential
confounders of the effect of FANC and
EmOC on programme utilization and
coverage.

Summary measures of means, medians,
standard deviations (and 95%
confidence intervals) and differences
between urban and rural districts were
used to compare districts. (Chapter 7)

Investigation involved
District Officials within
the District Executive
Officer to collect data
for the contextual
factors in respective
districts

Objective 4: To test the programme
implementation strength approach by
investigating the association between
programme implementation strength and
utilization and coverage of the two
programmes through an illustrative dose-
response analysis

Univariable regression analyses and
graphical methods were used to assess
presence and strength of associations
(Chapter 8)

Dose-response analyses
involved data from
Objectives 1,2 & 3

Objective 5: To test the content and face
validity of the programme implementation
strength tools.

Percentages were used to represent
overall content and face validity, and
weighted Kappa statistics were used to
assess the inter-rater agreement
(Chapter 9).

Data from a follow-up
survey of a sample of
the experts.
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2.6.1 Introducing the implementation strength
method

The novel approach, “implementation strength for use in dose-response analysis” is
designed to measure the strength of programme components and programme coverage
changes over time by computing composite scores of constituent indicators as a
reflection of their contributing effect in large-scale programmes such as FANC and
EmOC. Programme components are those packages of inputs and activities that
comprise a programme. Each programme component has its own set of proxy indicators
that are part of the evaluation process. It is recommended that districts should be used
in the evaluation process as units of design and analysis because of their central role in
the health system. The evaluation method is packaged in a three-staged process, with
each stage containing its own processes. Figure 2.2 shows the three stages of the
implementation strength evaluation approach as being: evaluation planning,
information gathering, and analysis — or the “PIA” stages in its short form (“P” for

planning, “I” for information gathering and “A” for analysis).f

At the planning stage (“P”), the approach involves reviewing the literature and
conducting an expert-opinion survey to identify the minimum essential indicators for:
the implementation strength (resources/inputs and programme activities), the
anticipated programme results, and for contextual factors. The concept of minimum
essential indicators acknowledges that health system staff are over-worked and stressed
and should therefore not be further burdened to collect even more data than they

already do, but rather for them to focus on a few measures [essential set of indicators]

f The PIA acronym is not in reference to any other acronym in the literature and was not
developed with any other approach in mind and should thus not be confused with other acronyms
such as the “Privacy Impact Assessment” for collection, use or disclosure of personal information:
http://www.isecurityconsulting.ca/pia-methodology-and-approach.php. Last accessed: 24th Dec
2014. Tt should rather be taken as a coincidence of acronyms. However, the three stages of
planning, information-gathering, and analysis appear to be the essential ingredients of nearly
all evaluations including programme cycle management of “plan-do-study-act
cycles”(summarised here: http:/pkpinc.com/files/NAO1MoenNormanFullpaper.pdf), and more
others. The novelty of the approach is therefore not in the PIA stages but in the implementation
strength method for use in dose-response analysis of programme coverage changes over time.
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Review the literature
Conduct expert opinion survey
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Essential components of a programme and relevant indicators identified
Likely contextual factors and proxy indicators identified

Specific indicators as proxy for programme results selected

Aggregation, weighting, and scoring procedures set

Data analvsis plan prepared J

1) Quantify/value resources and inputs on a continuous basis

) 2) Continuously monitor programme activities (using proxy indicators)

3) Continuously document all identified contextual factors in study districts

o

Analysis W WV

Analyse data on the programme implementation strength (resources/inputs
programme activities) and on the contextual factors

2) Analyse data for selected programme results

k and results with contextual factors as likely confounders

3) Perform dose-response analysis to explore associations between programme strength

~

and

W,

Figure 2.2: Stages of the implementation strength approach
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that they can actually use themselves to help manage programmes as well as pass
to national level, for example for use in implementation strength or other evaluation
work. The planning stage should conclude by stating the procedures for aggregation,
weighting, and scoring mechanisms as well as preparing the analytical plan before

stage two is implemented.

During the information-gathering stage, programme evaluators will be required to
continuously collect data using the identified minimal essential set of indicators by
valuing all resources and inputs (where possible), monitor programme activities,
monitor changes in contextual factors, and monitor programme results all along
programme lifecycle. In stage three of the approach, at the end of a programme or at
specific evaluation phase of a continuous programme such as the case of FANC and
EmOC programmes), evaluators will be required to analyse all programme data
collected from when the programme started to its end. By quantifying both
programme activities/inputs and programme results, the approach provides room for
evaluators to conduct a dose-response analysis through which, associations between
programme efforts and programme results can be estimated. Dose-response analysis
also offers the opportunity to adjust for the confounding contextual factors with
which possible differences can be explained for districts having similar

implementation strength but having varying programme results.

In applying the implementation strength approach, the conceptual framework
(Figure 1.1) was prepared to guide the process and eventually test it with programme
data. During the planning stage (“P”), the author conducted a review of the literature
to identify a minimal set of possible indicators for use in evaluating the
implementation strength, programme results, and the contextual factors. This was
followed by the author conducting a survey of maternal health experts through which
the weighting scales were obtained (more details are provided in Chapter 3). The
author also prepared the procedures on how to aggregate and score the indicators
and how to analyse each data category: for the implementation strength, for

programme results and for the contextual factors.

For stage two of the approach, this study collected programme monitoring data for
the two tracer programmes by conducting cross-sectional surveys and accessing data
from other sources. Stage two needs three to four years of data to be able to conduct

dose-response analysis of changes over time in stage three. Due to time limitations,
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only single-point data were collected, mostly between January 2010 and December
2011. In addition to single-point data, the study did not include costing data due to
timing and availability of funding. For the third stage of the approach (“A”), the
author analysed all data categories including performing an illustrative dose-
response analysis to show the approach’s ability to assess associations between
programme implementation strength and programme results. All three stages of the

implementation strength approach are detailed in respective chapters.

2.6.2 Contribution of implementation strength
in evaluations

The implementation strength concept can be used alone or to augment other designs.
For example, in addition to tracking activities in areas with or without a given
programme (that is, in the traditional before-and-after analysis with a comparison
group) and in stepped wedge designs (in cases where a programme is implemented
sequentially). Most importantly, the implementation strength approach has been
designed in such a way that it provides programme evaluators with the opportunity
to assess statistical associations between programme results and implementation
strength adjusting for confounding factors. Results of the approach can potentially
inform on how to improve programmes through dissemination of preliminary
findings to government and partners. Besides its clear contribution in programme
evaluations, the approach’s requirement for continuous gathering of information
(using proxy indicators) may be costly in settings where data collection is not
integrated in established systems. For this reason, measurement of implementation
strength could be of more relevance and of more direct use in districts with limited

resources but where routine systems for data collections are well established.

2.6.3 The concept of minimal essential
indicators

The concept of a minimal set of essential data might help to reduce the cost of data
collection and improve data quality as responsible parties will have relatively fewer
number of indicators to report on and more time to aggregate the data from different
sources. Selection of indicators comprising the minimal essential set can be reached

through reviewing the literature, identifying central government’s priority
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programme areas, and through in-country technical working groups and local

programme managers and implementers.

The concept of minimal essential data has been used by several international aid
organisations in evaluation of their programmes. For example, the World Health
Organisation’s Accountability for Women’s and Children’s Health had selected a set
of only eleven indicators for monitoring maternal, newborn and child health, these
were: 138 1) Maternal mortality ratio 2) Under-five child mortality, with the
proportion of newborn deaths 3) Children under five who are stunted 4) Proportion
of demand for family planning satisfied (met need for contraception) 5)Antenatal
care coverage (at least four times during pregnancy) 6) Antiretroviral (ARV)
prophylaxis among HIV positive pregnant women to prevent HIV transmission and
antiretroviral therapy for [pregnant] women who are treatment-eligible 7) Skilled
attendant at birth 8) Postnatal care for mothers within two days of birth 9) Exclusive
breastfeeding for six months (0—5 months) 10) Three doses of combined diphtheria-
tetanus pertussis (DTP3) immunization coverage (12—23 months) and 11) Antibiotic

treatment for suspected pneumonia.

Likewise, the Millennium Challenge Corporation and other donors had
commissioned the Global Health Indicators Working Group (GHIWG) to prepare and
recommend a set of indicators for use in evaluating a country’s eligibility for
investment in health.13® GHIWG selected eight indicators for monitoring
governments on health: 1) DTP3 immunization rate 2) Government public health
spending 3) Under-five mortality rate 4) Stunting 5) Skilled birth attendants 6)
Contraceptive prevalence rate 7) Unmet need for family planning and 8) Access to
water. In general, the selection of minimal essential data should be reached in
consideration of the indicators’ value as proxy measures balanced against the likely
data quality. Comprehensiveness and comparability of the indicators across different
settings such as districts, regions or countries are also important.'#? Section 2.3.2
briefly discusses and presents the minimum set of indicators that were selected for
use in the implementation strength approach for evaluation of the FANC and EmOC

programmes.
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2.6.4 Developing the weighting scheme

The study adopted the six World Health Organization’s health-system-building
blocks: human resources, drugs and supplies, service provision, health financing,
health information systems, and leadership and governance, considering them as the
essential components for the programme implementation strength of the two
programmes of FANC and EmOC. The six blocks are synonymously referred to as
programme components or programme implementation strength components. For
each programme component, a list of constituent elements and activities was
defined. A team of maternal health experts with experience in coordinating,
implementing, or training on maternal health was selected. A total of 210
participants representing the national-level, the district-level and the health facility-
level were asked to score each programme component considering their perceived
contribution to the implementation strength of FANC and EmOC programmes.
Scores (or preference weights) were averaged across all participants, results
presented in tables, and graphs. The maternal health expert’s opinions so derived
were later applied to scale the weight of the actual programme data collected from
study districts for both FANC and EmOC programmes. More details of the methods

and the results of the opinions from the experts are presented in Chapter 3.

2.6.5 Unweighted programme data

A list of indicators was selected a priori for use in collecting programmes data from
districts. As summarised in Table 2.3, different approaches were used to collect the
data for the indicators of each programme component. The indicators for each
programme component were:

1. Human resources — the number of health workers per 10,000 population
(adopted from the World Health Organisation). Health workers included
medical doctors, non-physician clinicians (including assistant medical
doctors, clinical officers, lab technicians and pharmacists), and nursing and
midwifery professionals.

2. Drugs and supplies — Availability of tracer drugs: antenatal care (SP drugs,
tetanus toxoid injections, Iron, or Folic acid) and EmOC (oxytocin,

ergometrine and magnesium sulphate).
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3. Service delivery — Number of health facilities per 10,000 population, number
distribution of inpatient beds per 10,000 population, and number of first
antenatal care visits per 10,000 population.

4. Health information system — Quarterly HMIS reporting rate including the
number of and the timeliness of HMIS data submitted to the district medical
officer’s office.

5. Health financing — per capita district revenues and expenditure.

6. Leadership and governance — Number of supportive supervision visits to

health facilities.

For the human resources component, the numbers of health workers were obtained
from the Ministry of Health and Social Welfare’s official statistics for 2011. For the
indicator’s denominator, projected population levels were extracted from the
Tanzanian National Bureau of Statistics. For the drugs and supplies component,
data on the availability of tracer drugs and the essential supplies for FANC and
EmOC services were obtained from the SARA survey. SARA survey also included
data for the service delivery component’s indicators. Health financing indicators’
data were extracted from financial reports that were made available on the website
of the Prime Minister’s Office for Regional Administration and Local Government.
To assess functioning of the health information system in study districts, data from
health facilities were obtained from the central database with reporting and
completeness of HMIS reports. For the leadership and governance component, a
review of the district health management records was conducted by the FBIS
coordinators to obtain the number of supportive supervision visits made by members
of council health management teams to health facilities. A detailed account of the
methods for each programme component and the score results for each study district

are discussed in Chapter 4.

2.6.6 Weighted implementation strength scores

In order to determine the indicative strength of the tracer programmes in districts,
this study applied the weighting scales on the implementation strength to generate
weighted scores. The weighting scales were obtained through opinions from the
maternal health experts on programme data collected from study districts. For each
programme component within a district, the unweighted scores (described in section

2.6.2 above and presented later in Chapter 4) were first aggregated from indicators
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data. The aggregated scores were then adjusted by applying the weighting scales to
calibrate them against the views of the maternal health experts. Along the process,
a sensitivity analysis was conducted to assess for the uncertainty in programme data
from study districts, the likely biased opinions from the experts, and the overall
reliability of the methods used to obtain the data (methods and results of the
sensitivity analysis are detailed in Section 5.37 and 5.42 respectively). Using the
resulting weighted scores, maps of Tanzania were produced to display the variations
in the implementation strength among study districts using three colours
representing the low-performing districts, the medium-performing districts, and the
high-performing districts. More details on the methods and the results of weighted

scores and maps are presented in Chapter 5.

2.6.7 FANC and EmOC utilization and coverage

Utilization and coverage of FANC and EmOC programmes in study districts was
assessed using data that were extracted from two main data sources: the central
database (District Health Information System) and the SARA survey. [Permission
to access the data from the DHIS central database and SARA survey owned and
maintained by the Ifakara Health Institute was given to the author by the Director
of Research]. As summarised in Table 2.4, each programme had three proxy
indicators that were used to assess their coverages in study districts. Indicators for
the FANC programme were antenatal care coverage, HIV/AIDS testing rate among
pregnant women, and proportion of pregnant women receiving two or more doses of
tetanus toxoid injections. Indicators for the EmOC programme were availability of
EmOC services, the rate of institutional deliveries, and the rate of Caesarean
sections. Analysis of data from the six proxy indicators was conducted and tables of
results were generated. Other than showing differences between rural and urban
districts, no weighting was done for all coverage data. Chapter 5 gives details on
data extraction and cleaning, and on the overall results regarding coverage of the

two programmes in the study districts.

2.6.8 Contextual factors

Factors potentially affecting relevant health outcomes, including other maternal
health programmes, were identified through a review of the literature (more details

in Section 7.2.1). Resulting factors were further scrutinized in view of their relevance
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to implementation, utilisation, coverage, and scale-up of FANC and EmOC
programmes, and, the ease of obtaining factor-related data. As summarised in Table
2.5, the final list of the contextual factors included indicators on demographic,
socloeconomic, environmental, infrastructural, natural disasters and other health
programmes contextual factors related to FANC and EmOC. FBIS coordinators were
provided with the questionnaire for the contextual factors and were asked to collect
respective data by accessing official statistics from relevant departments in the
districts or, where applicable and necessary, interviewing relevant key district staff.
Data on the contextual factors were analysed and summary measures of means,
medians, standard deviations (and 95% confidence intervals) generated. In
recognising differences between urban and rural districts in implementing the tracer
programmes, a further analysis was performed to compared districts with
significance tests of the difference between rural and urban districts summarised
using a two-sample Wilcoxon rank-sum. Indicators of contextual factors were later
included in the illustrative dose-response analysis. Contextual-factor indicators
were ultimately included in univariable regression analysis in the illustrative dose-
response analysis as potential confounding variables. Chapter 7 gives the details of

the methods and the results for the contextual factors.

2.6.9 Illustrative dose-response analysis

As highlighted in Section 1.8, in order to conduct dose-response analysis, it is
essential that data for programme coverage (including data for the contextual
factors) be collected before and after programme implementation. Availability of
before-and-after data enables performing regression analysis that makes it possible
to explore the relationship between implementation strength and coverage change,
adjusting for confounders. Given that the coverage and contextual data were both
limited to a single time point, a dose-response analysis was performed for illustration
purposes only. The analysis involved univariable regression analyses and generating
graphs. Univariable regressions were conducted to explore the nature of the
relationships between individual programme components and the overall index of
the programme results for each programme. Data for the predictor variables were
drawn from the weighted composite scores of the six programme components of
human resources, service delivery, drugs and supplies, health financing, health
information system and leadership and governance, and the contextual factors of

total fertility rate, infant mortality rate, under five mortality rate, female literacy
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levels, water and sanitation, transport and communication, floods, drought, disease

outbreaks and famine.

For the response variables, the overall index on FANC programme coverage was the
mean score of antenatal care coverage, tetanus toxoid utilization, and HIV testing
rate. The overall index on EmOC programme coverage was the mean score of the
availability of EmOC services, institutional delivery coverage, and Caesarean
sections. The respective predictor variables (programme components and contextual
variables) showing significance at P=0.05 were selected for multivariable regression
analyses. A table was prepared showing the final results of multivariable regression.
This was followed by generating two graphs (one for each programme) for exploring
the dose-response relationship between the overall programme implementation
strength and the overall programme results. Chapter 8 gives the details of the

1llustrative dose-response analysis.

2.6.10 Content and face validity

In order to assess the suitability and acceptability of the questionnaires and
approach for this study, the author selected a convenience sample of 50 raters from
the 210 maternal health experts who were involved providing opinions for use in
developing the weighting scales. The 60 raters included 10 national-level, 18 district-
level, and 32 facility-level participants. All raters were asked to participate in the
content and face validity study using a self-reported questionnaire, 12 months after
their first contact with the research assistants who interviewed them for their
opinions. To provide their responses, the national-level raters responded to the
survey questionnaire through email communication to the author. FBIS coordinators
were asked to distribute the survey questionnaires to the district-level and facility-
level raters who were based in their respective districts. Coordinators collected back
the duly filled-in questionnaires and entered the raters’ responses in a web-based

tool prepared by the author.

All questions in the rating instrument used a reversed 7-point Likert scale, with 1 =
“strongly disagree” indicating that the rater was strongly against the suggested
construct, and, 7 = “strongly agree” indicating that the rater was in complete
agreement with suggested construct. Assessment of the overall content validity was

based on the ‘Maternal Health Expert’ tool that was originally used to collect the
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experts’ opinions for developing the weighting scales. To evaluate its suitability,
raters were asked on five parameters of overall algorithm, tool thoroughness, clarity
of instructions, tool length, and tool scoring system. On the other hand, the overall
face validity was assessed by asking the raters whether the ‘Maternal Health Expert’
tool was suitable for use in evaluating the perspective on programme
implementation strength and whether raters would be willing to use the tool if they
were in a position to do so. For each construct, percentages for each Likert point were
calculated by dividing the number of participants choosing the point (1, 2, 3, 4, 5, 6
or 7) by the total number of participants. Weighted Kappa coefficients were used to
assess the overall inter-rater agreement. More discussion and results on validity are

presented in Chapter 9.

2.7 Data management

2.7.1 Primary data

Primary data here refers to programme data collected from study districts by the
research assistants, which were not from secondary sources. To manage the primary
data, an experienced data manager from the Tanzanian National Institute for
Medical Research was hired to create databases, prepare data entry screens, and
supervise data entry activities. All data entry screens were prepared using Epi-Data

— a free package in Microsoft Windows environment, available from www.epidata.dk.

For each data file created, the data manager created unique identification numbers
of all entries to be able to manage duplicate records. Validation checks were written
for a number of variables to allow valid entries in variables. For example, if
‘facility_type’ was used as a variable for entering the type of health facilities with
likely values being 1=hospital, 2=health facility, 3=dispensary, and 9=other type,
then validation checks could help prevent data entry errors for any invalid values

outside those already specified.

Four data entrants double entered the data while working closely with and under
the supervision of the data manager. In teams of two, the first data entrant entered
the first entry while the second person entered the second entry of the same
questionnaire. The data manager wrote and ran a program to merge the first and
second entries. Whenever there was a mismatch between the two entries, the

program appended the differences into a log file. Using the log file, the data manager
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and data entrants corrected reported errors in discordant entries of the merged file

with reference to the original forms.

2.7.2 Secondary data

Secondary data were all data that the study extracted from secondary sources.
Secondary data were mainly those obtained from the SARA survey and from the
DHIS central database containing facility-level data. Extracting data from the DHIS
involved constant communication with two data managers responsible for data
cleaning and management of health facility data, and with follow-up
communications with district coordinators to verify particular data elements and

entries.

2.8 Data completeness

Primary and secondary data collected from the 23 study districts had varying
completeness depending on the type of tools used. Table 2.7 shows the names of study
tools with their corresponding number of expected and actual data elements. Overall,
80% of respondents provided data for this study through the various study tools and

questionnaires.

2.9 Ethical considerations

Data collection activities for this study received ethical clearances from both the
London School of Hygiene and Tropical Medicine ethical committee and the Ifakara
Health Institute Institutional Review Board. Ifakara Health Institute was already
cleared by the Tanzanian National Institute for Medical Research for the FBIS arm
of the Sentinel Panel of Districts — from which secondary data for this research were
obtained. In addition, written informed consent forms were collected from all

respondents who participated in providing primary data.
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Table 2.7: Types and number of questionnaires before and after data collection, by objective

Tool o Number of forms

No. 00 n.ame / For objective/s % Completeness
Questionnaire Expected Actual
% & | National-level participants | Objective 1: To develop and test an approach for estimating programme 7 27 385%"
L 2 g implementation strength by:

1 © g g District-level participants 69 35 51%

E a5 § Developing a weighting scheme with opinions from maternal health
g O | Facility-level participants | experts for use on unweighted programme data 230 163 71%
Indicator Guidance for Data Objective 1:

5 Extraction from DHIS Database’; Actual programme data collected to estimate the strength scores of the ’3 73 100%
SARA survey and other official two programmes in a nationally representative sample of 23 study °
statistics districts.

. . Objective 2: To assess utilization and coverage of focused antenatal care
Indicator Guidance for Data ) ) . .
3 . + and emergency obstetric care programmes in the 23 districts using 2-year 23 23 100%
Extraction from DHIS Database . -
routine monitoring data (Jan 2010 — Dec 2011).
Official statistics Off.|0|fa|
N . . _ statistics 100%
. Objective 3: To investigate and analyse district-level contextual factors as (23)
Data Collection Form for Contextual . . (23)
4 . i potential facilitators of the two tracer programmes FANC and EmOC to
Factors in a District . Data from
targeted populations. Data from .
informants (23) informants 87%
(20)
Objective 4: To test the approach by investigating the association between

5 n/a programme implementation strength, utilization, and coverage of the two n/a n/a n/a

programmes through an illustrative dose-response analysis.

6 Assessing Content and Face Validity Objective 5: To test the content and face validity of the method and tools 60 50 33%
of the method used in order to explore the suitability of the approach. °

Overall Total 458 364 80%

FANC=Focused Antenatal Care; EmOC=Emergency Obstetric Care

fMore participants from nurse-midwifery colleges and maternal health programmes eventually agreed to participate beyond author’s expectations

TStatistics for districts were extracted from the central database, DHIS=District Health Information System

SARA=Service Availability and Readiness survey. Objective 4 used data generated from Objectives 1, 2 and 4
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Chapter 3: Developing the
Weighting Scheme for
Implementation Strength

3.1 Introduction

Due to the multifaceted nature of the health system in which large-scale
interventions and programmes are implemented, obtaining evidence of the effect or
impact of the programmes can be challenging. This is partly due to the challenges
associated with obtaining reliable data from programme activities. Thus, effective
tracking of implementation and efficient measurement of impact requires that
programmes be rigorously designed and be continuously monitored and evaluated
throughout the programme’s life cycle. An essential part of tracking a programme is
to identify, continuously document, and measure the key areas or programme

components that are likely to cause the most impact.

Measuring programme implementation strength (defined as a quantifiable amount
of efforts of a specific set of programme components and for a specific implementation
time)82 141 seems to be a plausible approach to evaluating large-scale programmes.
By measuring and reporting the implementation strength, programmes are likely to
recognize particular components that are mostly responsible in bringing about the
programme effect. For example, a programme in Bangladesh implemented an
intervention on the integrated management of childhood illnesses and conducted a
midterm evaluation to assess its effectiveness on target populations.'42 Even though
authors of the study did not use the term ‘implementation strength’, they found that
three components were mainly responsible for the intervention’s impact, and these
were quality improvement in health facilities, increased use of facilities, and taking

sick children to care providers.
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Recently, the London School of Hygiene and Tropical Medicine, under the IDEAS
project,2 conducted a review of the literature on measuring implementation strength
and concluded that there were no “rigorous strategies for measuring large-scale
implementation of complex interventions in low income countries”.? The review also
found that most approaches were tailored to individual programmes and that there
were three key methodological steps required in measuring implementation
strength: 1) defining programme components, 2) outlining the procedures for
developing measurement tools, and 3) providing a transparent approach for
weighting and scoring systems. Acknowledging the methodological gaps in previous
studies on measuring implementation strength of interventions and programmes,
the current study adopted the approach of using the three key methodological steps
for measuring implementation strength revealed in the review of the literature by
the IDEAS project. This chapter describes how all three steps were achieved

including the results of the data collected as each step was followed.

3.2 Methods

3.2.1 Design

This was an explorative study using a cross-sectional survey. The survey collected
opinions from experts who were involved in maternal health services in various
capacities and at different levels of the Tanzanian health system. Three groups of
participants were asked to weigh (score) pre-selected programme components on
their contributing effect to the programme implementation strength of FANC and

EmOC programmes.

3.2.2 Sample selection

Between May 2012 and March 2013, the study recruited three groups of participants:

national-level, district-level, and facility-level participants — each group having

¢ IDEAS (Informed Decisions for Actions) project is implemented by the London
School of Hygiene and Tropical Medicine with funds from the Bill and Melinda Gates
Foundation. Working in Ethiopia, North-Eastern Nigeria, and the state of Uttar
Pradesh in India, the project’s main aim is to improve the health and survival of
mothers and babies through generating evidence to inform policy and practice. More
information on the project can be accessed here: http://ideas.lshtm.ac.uk/
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different levels of expertise and differing roles and experience. For the national-level
group, participants had experience in either coordinating or managing maternal
health programmes at the national level. In an effort to recruit national-level
participants, the author obtained a list of members of a group called “Safe
Motherhood Working Group” of the Tanzanian Ministry of Health and Social
Welfare. The group’s members had all the desirable criteria for inclusion into the
study. Additional to the members of the Safe Motherhood Working Group, the study
also recruited participants from universities and colleges involved in teaching and/or
training nurses and midwives within the main city of Dar es Salaam. The study

recruited a total 27 national-level participants.

The second group of participants included individuals with experience in planning
and supervising maternal health programmes at the district level. In Mainland
Tanzania, the “district“(or the “council” as it is famously referred to) is the primary
administrative unit at which planning and implementation of policy-level decisions
take place. Once every year, the Council Health Management Team meets to plan,
budget, and prioritise all health-related activities including those for maternal and
newborn health. In consideration of their roles as supervisors and coordinators of
maternal health services in districts, and, as members of the Council Health
Management Team, the District Medical Officer (DMO) and the District
Reproductive and Child Health Coordinator (DRCHCo) and the Assistant DRCHCo,
fulfilled the criteria for inclusion into the study as district-level participants. In total,
the study recruited 35 participants from a pool of 69 potential participants (23
District Medical Officers, 23 DRCHCos and 23 Assistant DRCHCos).

Participants in the third group were drawn from health facilities. Health facilities
are the first points of contact for clients in need of FANC and EmOC services. To be
included in this group, participants were supposed to be staff members in charge of
health facilities that provided reproductive and child health services. Persons in
charge (or their assistants) are involved with supervision of day-to-day FANC and
EmOC programme-related activities at the facility level. The study recruited 163
participants (at least 5 from each district) out of 230 originally intended participants
from the 1,083 eligible facilities providing reproductive and child health services. For
all three groups, the study recruited a total of 225 participants (national-level=27,
district-level=35, and facility-level=163).
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3.3 Experts’ tool: design, piloting and
administration

In order to identify and define the components of FANC and EmOC programmes
(being the first of the three steps for measuring programme implementation
strength), the author conducted a review of the literature by searching the PubMed
database and Google search engines. Several related phrases were used such as
‘program/me intensity’, ‘program/me strength’, ‘implementation strength’ in an effort
to find ‘programme strategies’ related to FANC and EmOC programmes.? 132
Following close assessment and comparison of the search results, the six WHO
health-system-building blocks were selected to be the programme components for
use in this study as core packages used for delivering FANC and EmOC programmes.
The six building blocks are health workforce, drugs and supplies, service delivery,
health financing, health information system and leadership and governance.!33
13Yhuman resources From the perspective of systems thinking, the six blocks do not
work in isolation, but are connected by people who ‘mediate’, ‘benefit’ and ‘act’ in
bringing about the effects within the health system.!3* Programmatically, the six
building blocks constitute the essential functional parts that can be used to
1mplement a large-scale health care programme to its target populations. This thesis
refers to the six blocks as FANC and EmOC programme implementation strength

components, and uses the term “programme components” interchangeably.

A questionnaire comprising the six programme components was prepared (Appendix
1: Maternal Health Experts Tool). For each programme component, a review of the
literature was performed in order to select a list of the essential ingredients
(elements/programme activities constituting a component). The Tanzanian
Learner’s Guide for ANC Service Providers and Supervisors and the
WHO/UNFPA/UNICEF/AMDD Guidelines “Monitoring emergency obstetric care: a
handbook” were the main documents used in reviewing the literature.!?8 Other
sources of information included (but were not limited to) the World Health
Organisation website,!*3 search of the PubMed database (with “maternal health”
MESH term and the term “program”/’programme” in titles), and online resource
materials from Jhpiego!44 and other global initiatives on maternal health
programme. Preparation of Tanzanian FANC guidelines involved deliberations,
consultative meetings and joint agreements between the Tanzanian Ministry of

Health and the maternal health programme partners. The national guidelines were
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officially launched in early 2000s for training providers and supervisors throughout
Mainland Tanzania aiming at enhancing the provision of standard ANC services in
an integrated manner. The guidelines were further reviewed and a new edition was
released in 2008. Likewise, preparation of the EmOC handbook involved technical
consultations from numerous interested parties spearheaded by global organisations

of WHO, UNFPA, UNICEF, and AMDD.!28

As an example, the search for the elements constituting the human resources
component resulted in three elements: ‘availability’, ‘competence’, and ‘productivity
and responsiveness’ (of doctors, nurses and midwives). Activities for the availability
element were identified to include: enrolment of pre-service nurse-midwife students
into allied health colleges, establishing and deploying Community Health Workers
for maternal health care and life saving skills, allocating sufficient number of
Anaesthetists, laboratory technicians, nurse-midwives and clinical officers in
comprehensive EmOC facilities, and, distribution of sufficient numbers to all levels
of health facilities. For the competence element, activities included: in-service
training of service providers on FANC, EmOC and (IMPACC), practical training
exposure to clinical officers and Assistant Medical Officers (AMOs) on EmOC in
hospitals with specialists, continuing medical education and on-the-job training for
all cadres, and, empowering traditional birth attendants (TBAs) through capacity
building in disadvantaged/remote areas. The responsiveness and productivity
element included: workplace motivation/incentives for doctors, nurses and midwives
such as housing, hardship allowance, timely salaries and staff loans, payment for

performance, and so on.

Figure 3.1 shows a modified Delphi process used to identify components’
elements/activities and the steps followed in conducting the expert opinion survey.
The author piloted the questionnaire by asking three national-level group members
to review the proposed list of elements/activities for each programme component.
The experts added 9 elements/activities to the tool and modified 3 of those originally
suggested. The author revised the tool with the revisions from the experts and
provided additional spaces to allow the remaining study participants (222) to also
provide further modify and/or give comments on elements/activities of programme
components. Table 3.1 shows the final list of activities/elements identified for all

components of each programme.
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The second key step in measuring implementation strength is to outline the
procedures for developing measurement tools. The second step was achieved by
preparing the “Maternal Health Expert Questionnaire” as the measurement tool.
The questionnaire was designed for self-administration. An information sheet was
attached as part of the questionnaire to help brief the experts on the study
background and the reason for their involvement in the study. Nine research
assistants were trained and later supported to distribute the questionnaires to both
district-level and facility-level participants across all 23 study districts. The author
distributed the questionnaires to all the 27 national-level participants. All completed
questionnaires were collected from participants along with participants’ written
consent forms. Data were entered in a simple database and analysis performed in

Stata Version 13 (Stata Corp, College Station, Texas, USA).

Review of the literature to identify the active
ingredients (key elements) of FANC & EmOC
programme components

— Atotal of 24 elements/activities were suggested
—  Draft questionnaire was prepared

— 2 elements/activities modified
— 9 elements/activities suggested by experts

Collection of expert opinions + continuous
improvement of the questionnaire
(225 experts participated)

Piloting of the questionnaire
(3 experts participated)

— 3 elements/activities modified

27 (FANC) and 30 (EmOQC)
elements/activities in the final list

Figure 3.1: Modified Delphi process used to identify key elements/activities for each
FANC and EmOC programme components
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Table 3.1: Final list of programme activities/elements for programme components

Programme Component

FANC Programme Elements

EmOC Programme Elements

Human resources

1. Availability:

a)  Enrolment of pre-service nurse-midwife students in allied health colleges
b)  Establishing and deploying Community Health Workers for Maternal care
c)  Distribution of sufficient numbers to all levels of health facilities

1. Availability:

a)  Enrolment of pre-service nurse-midwife students in allied health colleges

b)  Allocation of sufficient number of Anaesthetists, Laboratory Technicians, Nurse-Midwives and Clinical
Officers in Comprehensive EmOC facilities

c)  Distribution of sufficient numbers to all levels of health facilities

d)  Establishing Community Health Workers for Maternal care and Life Saving Skills

2. Competence:
a) In-service training of service providers on FANC
b)  Empowering TBAs through capacity building in disadvantaged areas

2. Competence:

a) In-service training of service providers on EmOC/IMPACC

b)  Practical training exposure to Clinical Officers and AMOs on EmOC in hospitals with Specialists;
Continuing Medical Edu and OJT for all cadres

c)  Empowering Traditional Birth Attendants through capacity building in remote areas

3. Responsiveness & Productivity:
a)  Workplace motivation/incentives for HRH e.g. staff housing, hardship allowance, timely salaries
and staff loans, monetary/non-monetary motivation (e.g. payment for performance), and so on

3. Responsiveness & Productivity:
a)  Workplace incentives for HRH e.g. staff housing, hardship allowance, timely salaries and staff loans,
monetary/non-monetary motivation (e.g. payment for performance) and so on

Drugs and Supplies

1. Procurement of Essential (Tracer) Drugs for Antenatal Care 1. Procurement of Essential EmOC Drugs
2. Procurement of Essential Equipment & Supplies for ANC 2. Procurement (and maintenance) of Essential Equipment & Supplies for EmOC

) - . 3. Availability of emergency transport for patients; and for workers during emergenc
3. Improving Integrated Logistics System (ILS) for drug supplies vataoty gency P pat W dring gency

4. Improved Integrated Logistics System (ILS) for drug supplies

Service Provision
(Incl. Infrastructure)

1. Improving ANC service provision (including PMTCT & FP)

1. Upgrading the existing health centres to enable them to provide both Basic and Comprehensive EmOC signal
functions (building Operating Theatres, L&D wards)

Referrals — within and to higher health facilities

. Establishment of maternity waiting homes in hospitals

Building new RCH Clinics; Renovating/regular maintenance of old/existing buildings

. Allocating providers with houses w/in facility grounds for quick emergency calls

Providing Incentive Vouchers (e.g. a pair of Kanga) to promote delivery in health facilities

. Radio call communications & ambulances in selected health facilities

Behavioural change communication programmes

. Ongoing BCC programmes & community mobilization/empowerment initiatives

S Bl Bl B

Community male involvement

7. Community empowerment (e.g. accountability of service providers/CHMTs to community
complaints, etc.)

. Availability of Safe Blood

. Staff meetings

2
3
4
5
6. Outreach/Mobile services
7
8
9

. Waste safe disposal

10. Water and Power reliability (source, storage & emergency)

Health Financing

1. Increasing percentage of the Gov health budget spent on:
. Salaries of health workers
. Medicines and supplies
. Other recurrent costs (e.g. admin cost at MOHSW, CHMT, In-service training)

1. Increased government health budget for expenditure on:
. Salaries of health workers
. Medicines and supplies
. Other recurrent costs (admin cost at MOHSW, CHMT, In-service training)

2. Increasing Health Insurance (Coverage, Funding, Policy)
. Social Health Insurance — NHIF & CHF; Private for profit

2. Increasing Health Insurance (Coverage, Funding, Policy)
. Social Health Insurance — NHIF; CHF; Private for profit

Health
System

Information

1. Availability: 1. Availability:
. Timely reporting of FANC information through quarterly reports from health facilities to the . Timely reporting of EmOC information through quarterly reports
district . Conducting maternal death audits
2. Use: 2. Use:

Incorporating routine information and evidence from research into district (and/or facility) for planning
purposes on FANC

Incorporating routine information and evidence from research (and maternal death audits) into district (and/or
facility) for planning purposes on EmOC

3. Capacity/Capability:
. Purchasing and installing ICT equipment for data entry and data management in
facilities/districts
. Adequate number of registers & reporting forms in facilities

3. Capacity/Capability:
. Purchasing and installing ICT equipment for data entry and data management in facilities/districts
. Adequate number of registers and reporting forms in facilities

Leadership/
Governance

1. National Level advocacy for maternal health

1. National Level advocacy for maternal health

2. Supportive supervision visits to health facilities

2. Supportive supervision visits to health facilities

3. Issuance of 1s, rules and regulations — licensure of health professionals, accreditation & certification

3. Issuance of guidelines, Charts and Algorithms (Wall Charts), rules & regulations

4. Development by Decentralization (D4D)/Basket Fund use Vs Local Gov funding policy

4. Development by Decentralization (D4D)/Basket Fund use Vs Local Gov funding

5. Involving health and non-health stakeholders in defining and prioritizing health needs and services at
the national level

5. Involvement of health and non-health stakeholders in defining and prioritizing health needs and services
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The third key step in measuring the implementation strength of a programme is
providing a transparent approach for weighting and scoring. To achieve the scoring
system, a question was added in the Maternal Health Expert Questionnaire asking
participants to score each of the six programme components on a scale between 0%
and 100% according to what they considered each component contributed to the
strength of a programme (FANC or EmOC). All scores were supposed to sum to
100%. Further, a second question was included asking participants to rank
elements/activities within each programme component of each programme in the
order of their importance/priority. For example, if a programme component had five
elements/activities, experts were therefore supposed to rank the elements from first
to fifth. Both the use of percentages for scoring programme components and priority-
ranking of the elements/activities were tested during the pilot phase to determine
whether it was easy for participants to perform both schemes. The pilot revealed that
the scoring and ranking of elements/activities was clear to all three participants.
However, one of the participants in piloting the tool over scored the human resources
component by assigning it with 80% and the remaining 20% across the other five
components. Curious on this, the author followed up with the participant and found
that this person was once a senior government official involved with a nationwide
project on human resources. Use of scores from 0% - 100% has been used in previous
studies, with two particular studies using the method with maternal health experts

1n 49 countries® and 55 countries.107

The scores provided by the maternal health experts were averaged to provide the
weighting system part of the third step. For each programme (FANC or EmOC), the
weight of a component was equal to the mean of all scores provided by participants
for that component. The mean was calculated by adding all scores within the
component dividing the sum by the number of experts who scored the component.
For example, if the health financing component for the FANC programme was rated
by 206 participants whose sum of their scores was 3,770, then, the health financing
component for FANC programme would have a mean score of 18.3% (3,770 + 206) —
as its overall contribution to the strength of FANC programme. Weights of
programme components obtained through this process were later applied to the
results from actual programme data (Chapter 5) to determine each component’s

‘adjusted’ contribution to programme implementation strength.
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3.4 Data analysis

3.4.1 Missing values

There were three records with missing values on FANC programme weights. Twelve
other records contained weights that did not add to 100% as required. All 15 records
(7%) with either missing or erratic values were excluded from analysis. For EmOC
programme components, eleven records (5%) had missing values across all six
components and were excluded from the analysis. The 15 records excluded from
FANC programme analysis were not necessarily the same as the 11 records excluded

from the EmOC programme analysis.

3.4.2 Experts’ preferences

Opinions from the maternal health experts were expressed in percentage weights.
These were analysed in Stata (version 13, Stata Corp, College Station, Texas, USA).
Standard deviations and confidence intervals were calculated to assess variability of
assigned weights. One-way analysis of variance was used to determine if there was
any evidence of differences between the means of components provided by national-
level, district-level and facility-level groups of experts. If a difference between groups
was detected at P<0.05, multiple comparison tests were performed to disclose the

pair causing the differences.

3.5 Results

3.5.1 Participants

The study intended to reach at least 7 national-level participants, 3 district-level
participants from each district (a total of 69 from the 23 study districts) and at least
10 facility-level participants from each district (a total of 230 participants from the
23 district, with each participant from a different facility in the district). There was
no pre-specified target number of participants (sample size) for the expert opinion
survey. However, the study aimed at recruiting participants from all three levels of
the health system in Tanzania including the national-level, the district-level and the
health-facility-level. As shown in Table 2.7, a total of 27 national-level participants

were enrolled to participate in the study over and above the 7 anticipated
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participants. The surge from 7 to 27 was mainly due to participants from medical
universities volunteering to participate in the expert opinion survey. For the district-
level participants, the study recruited 35 of the intended 69 depending on the
availability of the participants on the survey day. The study recruited 163 out of the
230 anticipated participants from health facilities — also depending on their
availability on the survey. All national-level participants were urban-based while
the majority of those from district-level and facility-level participants were based in

rural settings.

Of the 225, 210 respondents had completed the survey questionnaire on the section
for FANC programme as instructed. Table 3.2 shows that 13% (n=27) were national-
level, 13% (n=28) were district-level and 74% (n=155) participants were from health
facilities. Table 3.2 also shows that about 60% of participants were Clinical and
Nursing Officers whereas Medical Officers, District RCH Coordinators, Directors,
and Senior Officers comprised 13%, 9%, and 5% of the respondents respectively.
Programme Managers and Officers, District Medical Officers and FANC/EmOC
Teachers and Trainers were 4%, 3%, and 3% respectively. Participants with other
designations constituted 4% of total respondents. There was no targeted sampling of
participants based on their cadres but as the results show, most of the participants
in health facilities were medical doctors, clinical officers and nursing officers
whereas participants in other levels were either doctors or nurses even they
preferred to be identified by their titles, such as district RCH coordinators and

FANC/EmOC trainers and directors or senior officers.

Table 3.2: Experts participation by designation and health system level

o , , , Health System Level Total
Participant's Designation National District Facility Number (%)
Clinical Officers 0 0 64 64 (30%)
Nursing Officers 1 4 57 62 (30%)
Medical Officers 0 0 27 27 (13%)
District RCH Coordinators 0 18 0 18 (9%)
Directors/Senior Officers 10 0 0 10 (5%)
Programme Managers/Officers 9 0 0 9 (4%)
District Medical Officers 0 6 1 7 (3%)
FANC/EmOC Teachers or Trainers 7 0 0 7 (3%)
Other Designations 0 0 6 6 (3%)
Total number (n) 27 28 155 210
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3.5.2 Components’ contribution to FANC
strength

Frequency distributions and normal density graphs shown in Figure 3.2 indicate
that component weights assigned by the 210 expert participants for the FANC
programme were normally distributed, with some of the components showing
skewness with extended tails to the right. The distributions also indicate that there
was some heaping of the weights at 10%, 20%, and 30%. It is possible that
respondents had similar views of weights around components or heaping could also
been due to some drawbacks of the scoring system — even though this was not
verified. Box plots shown in Figure 3.3 also show how outlier weights might have
deflected medians from means, resulting in skewness of assigned weights, especially
those for the human resources and health information system components whose

median values are shown to be equivalent to or just above the first quartiles.
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Figure 3.2: Frequency distributions (& normal densities) of FANC components
(n=210)

Figure 3.4 shows the estimates (expressed in mean percentages) of what each
component was thought to contribute to FANC implementation strength. The figure
shows national-level, district-level and facility-level estimates with a summary of
overall component means, their associated standard deviations, and, 95% confidence

intervals. Generally, the 210 experts considered the human resources component to
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have a greater weight (mean=23.8%) than other components. The 210 experts
weighted the human resources component slightly more than double the weights of
health information system (mean=11.2%) and leadership and governance
(mean=10.6%). Drugs and supplies component came in second place with an overall
weight of 19.7%, while health financing component contributed 17.5% and service

provision contributed 17.2% to the strength of implementing the FANC programme.

Percentage contribution to implementation strength

L]
L]
L] ®
L
L @ L
—— ——
®
L ]

- E— E— L E— 1L

Human Resource Drugs & Supplies Service Delivery Health Financing Health Info System Leadership & Gov

Figure 3.3: Box plots of percentage weights of FANC components (n=210)

Opinions from the experts in all three levels were similar for the component of
service delivery for which national-level participants assigned 16.3% slightly lower
than district-level (17.1%) and facility-level (17.3%). For the health information
system component, national-level participants assigned a weight of 11.3%, similar
to weights assigned by district-level participants (11.8%) and by facility-level
participants (11.1%). On the other hand, facility-level experts assigned more weight
to drugs and supplies (20.4%) compared to weights assigned by national-level
(18.3%) and district-level experts (17.3%). Likewise, district-level participants
assigned more weight to health financing (19.5%) as opposed to 17.3% and 17.2%
weights assigned by national- and facility-level participants respectively. Notably,
national-level and district-level participants assigned more weight to the leadership

and governance component — 12.3% and 12.4% respectively, compared to 10.0%
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assigned by facility-level participants. Even though the 95% confidence intervals
were narrow (Implying reasonable precision), there were notable variations in
assigning weights to programme components. Variations in weights of the human
resources component (standard deviation=10.2%) and of drugs and supplies
component (SD=9.2%) were slightly higher than those of health financing (SD=8.4%)
and service delivery (SD=7.8%).
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Figure 3.4: Mean percentage contribution of FANC components to implementation
strength, by participant level, with overall means, standard deviations (SD), 95% CI

Variation in assigning weights of the health information system and leadership and
governance components were relatively smaller, with SD=5.6% and SD=5.2%
respectively. Bigger variations observed in the weights assigned to the human
resources and drugs and supplies components are explained by the wide range of
weights across the 210 participants, from a minimum of 5% to a maximum of 85%

for human resources, and from a minimum of 3% to a maximum of 50% for drugs
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and supplies. Tests for the differences between the level means are presented in
Table 3.3. The observed differences between mean weights assigned by participants
at the three levels were not significant at the 0.05 level, except for the leadership
and governance means. The difference observed on the means for the leadership and

governance component (P=0.012) — although after adjusting for multiple hypotheses,

was not significant.

Table 3.3: Analysis of variance of means, participants’ views, FANC programme

Component F-test Over.aII p-value Bonferroni's p-values of the differences in level pairs
score of differences  Facility Vs District  Facility Vs National ~ District Vs National
Human resources 0.620 0.541 0.882 1.000 1.000
Drugs & Supplies 1.680 0.189 0.310 0.870 1.000
Service Delivery 0.220 0.799 1.000 1.000 1.000
Health Financing 0.940 0.391 0.518 1.000 0.998
Health Info System 0.210 0.810 1.000 1.000 1.000
Leadership & Governance 4.490 0.012 0.059 0.089 1.000

National Programme Director

District Medical Officer

Facility Nursing Officer

Emphasis on drugs and
supplies and equal
weight in human
resource and health

>

Emphasis on human
resource and equal
weight in financing

™
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service delivery
issues and human

and service delivery
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® Human Resource ® Drugs & Supplies m Service Delivery = Health Financing m Health Info System m Leadership & Governance

Figure 3.5: An example of how participants assigned weights to individual
components from their experience- or level-based opinions

Figure 3.5 shows an example of how participants assigned weights for the individual
components by their levels. The figure shows that national-level participants tended
to put emphasis on drugs and supplies and equal weight in human resources and
health financing whereas district-level participants tended to assign more weights
on human resources with equal weights between health financing and service
delivery. On the other hand, health facility participants seemed to assign more

emphasis on service delivery issues and human resources.
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3.5.3 EmOC programme implementation
strength

Similar to FANC programme components, frequency distributions and normal
density graphs for EmOC programme components shown in Figure 3.6 indicate that
assigned weights were normally distributed with some skewness to the right. Box
plots in Figure 3.7 show how outlier weights might have deflected medians from
means, resulting in skewness of assigned weights especially those for the service
delivery and leadership and governance components, whose median values are

equivalent to or just above the first quartiles.
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Figure 3.6: Frequency distributions (& normal densities) of EmOC component
weights

Figure 3.8 shows national-level, district-level and facility-level estimates with a
summary of overall component means and their associated standard deviations, and
95% confidence intervals. Similar to the FANC programme, experts assigned much
more weight to the human resources component than to other programme
components. The mean weight assigned to the human resources component (about
25%) was nearly two-and-half times the mean weights of health information system
and leadership and governance components that contributed about 10% each.
Experts assigned a weight of about 20% to drugs and supplies component while
assigning about 19% and 16% to service delivery and health financing components
respectively.
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Percentage contribution to implementation strength
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Figure 3.7: Box plots of percentage weights of EmOC components (n=214)
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Figure 3.8: Mean percentage contribution of EmOC components to implementation
strength, by participant level, with overall means, standard deviations (SD), 95% CI
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National-level experts assigned more weight to the human resources component
compared to their district-level and facility-level counterparts: 26.3%, 23.4%, and
24.9% respectively. Likewise, national-level experts assigned 21.3% to the service
delivery component, much higher than the weights of 17.8% and 18.3% assigned by
district- and facility-level participants respectively. Similar to the FANC
programme, district-level experts assigned more weight to the EmOC health
financing component compared to national- and facility-level participants: 18.6%,

13.2%, and 16.5% respectively.

On the other hand, experts in all three levels assigned nearly the same weights for
the leadership and governance component, with weights of 10.6%, 10.6%, and 9.8%
by national-level, district-level, and facility-level respectively. National-level experts
assigned a little less weight to health information system: 9.2% compared to district-
and facility-level participants who weighted the component 10.7% and 10.4%
respectively. There were some variations between experts in assigning weights to
programme components, although the 95% confidence intervals were narrow.
Variation among experts was slightly higher in assigning weights to the human
resources component (SD=9.4%) compared to variations for the drugs and supplies
component (SD=8.4%), service delivery component (SD=8.0%) or health financing
component (SD=7.9%). Variations in assigning weights were relatively smaller for
the health information system and leadership and governance components, with
standard deviations of 5.3% and 4.8% respectively. Table 3.4 shows that the
differences between levels only for the health financing component means
(P=0.03), which, were due to the difference between district-level and national-

level participants (Bonferroni’s P=0.025).

Table 3.4: Analysis of variance of the means, participants’ views, EmOC programme

F-test Overall p-value Bonferroni’s p-values of the differences in level pairs

Component score of differences  Facility Vs District ~ Facility Vs National ~ District Vs National
Human resources 0.710 0.494 1 1 0.715

Drugs & Supplies 1.290 0.278 0.330 1.000 0.996
Service Delivery 1.830 0.163 1.000 0.213 0.278
Health Financing 3.580 0.030 0.596 0.128 0.025
Health Info System 0.720 0.489 1 0.827 0.808
Leadership & Governance 0.490 0.611 1 1 1
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3.5.4 Priority ranking of FANC activities

Table 3.5 indicates that, on average, experts on all three levels ranked the
availability of human resources as top priority for FANC programme activities over
and above competence or responsiveness and productivity. For activities related to
drugs and supplies, district- and facility-level experts prioritized procurement of
tracer drugs for antenatal care and improving the logistic system for supplying the
drugs higher than the importance of procuring essential equipment and supplies for
antenatal services. On FANC programme activities related to provision of service,
experts prioritized improvement in provision of antenatal services including
prevention of mother to child transmission of HIV (PMTCT), family planning and
enhancing referral services within facilities and to higher facilities. Construction of
new reproductive and child health clinics and renovating existing buildings followed

in the priority of activities.

For the health financing component, experts gave more priority to increased
government health budget for salaries and medicines than to increased coverage,
funding, and policy for health insurance. Experts also agreed on priority of
availability, use, and increased capacity of health information over district’s
increased capacity for information, communication, and technology (ICT) equipment
including forms and registers for reporting health data. Supportive supervision visits
to health facilities by district health personnel was given much more priority by the
national- and district-level participants compared to their facility-level counterparts.
Involvement of health and non-health stakeholders in setting priorities during
planning was, on average, the second priority, with issuance of guidelines,
charts/algorithms, rules and regulations and government decentralization by

development being the lowest priorities.
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Table 3.5: Facility-level means priority rank of activities/elements within FANC components, by levels

FANC Programme Priority rank of activities within components
Activity/Element
Component National District Facility Overall
Availability: increased nurse-midwives pre-service students, etc. 1.8 1.7 1.9 1.8 (1%
Human resources Competence: in-service FANC training for providers 1.9 2.2 1.9 2.0 (2M)
Responsiveness & Productivity — provide incentives to staff 2.3 2.1 2.2 2.2(39)
Procurement of Essential (Tracer) Drugs for Antenatal Care 2.2 1.8 19 1.9 (1%
Drugs & Supplies Procurement of Essential Equipment & Supplies for ANC 1.7 2.1 2.3 2.2(3)
Improving Integrated Logistics System (ILS) for drug supplies 2.1 2.1 2.1 2.1(2M)
Improving ANC service provision (including PMTCT & FP) 2.1 2.1 1.9 2.0(1%)
Referrals — within and to higher health facilities 3.3 2.8 3.6 3.5 (2"
Building new RCH clinics and renovating existing buildings 4.3 4.4 3.9 4.0 (=3")
Service Provision Providing incentive vouchers to attract women to deliver in facilities 6.3 5.5 5.0 5.2 (6™)
Conducting behavioural change communication programmes 3.4 4.6 4.3 4.3 (4th)
Increase community male involvement 45 3.5 4.1 4.0 (=3
Empowering communities-e.g. accountability of providers to community 3.6 5.0 5.4 5.1 (5™
Increased government health budget for salaries and medicines 1.1 1.1 1.1 1.1(1%)
Health Financing . ) )
Increasing Health Insurance (Coverage, Funding, Policy) 1.9 1.9 1.9 1.9 (2™)
Information availability 1.8 1.6 1.6 1.6 (1%
Health Info Information use 2.0 25 2.1 2.2 (=2™)
System
ICT capacity and equipment including registers and forms for reporting 2.2 1.9 2.3 2.2 (=2M)
National-level advocacy for maternal health at all levels 3.0 2.4 2.3 2.4 (=1%)
Supportive supervision visits to health facilities 2.2 2.1 2.5 2.4 (=1
Leadership & s . nd
Involvement of health and non-health stakeholders in priority making 33 3.0 2.8 2.9 (2"
Governance
Issuance of guidelines, charts/algorithms, rules & regulations 2.8 2.9 3.1 3.0(37)
Decentralization by Devolvement (DbyD)/Basket Fund Vs Local Gov 3.7 45 43 4.2 (4t
Number of expert respondents 27 28 155 210
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Table 3.6: Mean priority rank of activities/elements within EmOC components, by levels

EmOC - Priority rank of activities within components
Element/Activity - — —
Programme Component National District Facility Overall
Availability: increased nurse-midwives pre-service students, etc. 1.9 1.9 1.6 1.7 (1%
Human resources Competence: in service EmOC/IMPACC training 1.6 1.9 1.9 1.8 (2M)
Responsiveness & Productivity — provide incentives to staff 2.5 2.2 2.5 2.5 (3)
Procurement of Essential EmOC Drugs 2.0 2.0 2.1 2.1 (1
) Procurement (and maintenance) of Equipment & Supplies 2.1 2.6 2.4 2.4 (2"
Drugs & Supplies oL . nd
Availability of emergency transport for patients 2.5 2.3 2.4 2.4(2™)
Improving Integrated Logistics System (ILS) 3.0 3.1 3.1 3.1(3)
Upgrading existing health centres for providing both B&CEmMOC functions (building 2.0 2.1 1.8 1.9 (1
Establishing/building maternity waiting homes in hospitals 4.2 3.9 3.5 3.6 (2M)
Allocating providers with houses within facilities for emergency 4.9 3.9 3.8 4.0 (3)
Radio call communications & ambulances in selected facilities 3.9 4.4 4.6 4.5 (4t
Service Provision Behavioural Change Communication programme & community mobilization 5.0 6.3 5.5 5.6 (51
Outreach/Mobile services 6.1 6.7 6.2 6.2 (71
Availability of Safe Blood 4.0 5.4 6.6 6.1 (6%
Staff meetings 7.3 7.6 7.5 7.5 (9%
Waste safe disposal 6.7 7.6 8.0 7.8 (10™)
Water and Power reliability (source, storage & emergency) 4.8 7.1 7.3 7.0 (8™)
) ) Increased government health budget for salaries and medicines 1.1 1.2 1.1 1.1(1
Health Financing . . ‘ nd
Increasing Health Insurance (Coverage, Funding, Policy) 1.9 1.8 1.9 1.9 (2"
Information availability 15 19 15 1.6(1
Health Info Information use 2.1 1.9 2.1 2.1(2")
System . . . . . .
ICT capacity and equipment including registers and forms for reporting 2.3 2.2 2.5 2.4 (3)
National-level advocacy for maternal health at all levels 2.6 2.3 2.3 2.4 (1%
, Supportive supervision visits to health facilities 2.2 2.4 2.5 2.5 (2"
(L3eoavcjeer:1$ahrl12e& Issuance of guidelines, charts/algorithms, rules & regulations 2.7 2.5 2.6 2.6(3)
Involvement of health and non-health stakeholders in priority making 3.1 3.2 3.1 3.1 (4™
Decentralization by Devolvement (DbyD)/Basket Fund Vs Local Gov 43 4.6 4.6 4.5 (5™
Number of expert respondents 27 34 153 (n=214)
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3.5.5 Priority ranking of EmOC activities

Table 3.6 shows that national-level experts ranked competence of human resources
as first priority, whereas district- and facility-level ranked availability of human
resources as their first priority for EmOC programme activities. For drugs and
supplies activities likewise, national-level experts prioritized procurement (and
maintenance) of EmOC equipment and supplies over procurement of essential
EmOC drugs, while the latter was a first priority by the district- and facility-level
participants. Experts in all levels prioritized upgrading existing health centres to be
able to provide both basic and comprehensive emergency obstetric care services.
However, while district- and facility-level participants ranked in second place the
activity on building maternity waiting homes 1in hospitals, national-level
participants prioritized availability of functioning radio call communications and
ambulances in selected facilities as their second activity in priority. Similar to
activities for FANC programmes, experts prioritized increased government health
budget on salaries and medicines over increased coverage, funding, and policy for
health insurance. All experts placed more priority on availability and use of health
information than on information, communication, and technology capacity and
equipment including registers and forms for reporting. While district- and facility-
level participants gave first priority to advocacy of maternal health from the national
level to all levels, national-level experts on the other hand maintained their stance
for supportive supervision visits to health facilities as first priority on leadership and

governance.

3.6 Discussion

This chapter presented the key features required for measuring the implementation
strength of a large-scale programme, which are: identifying programme components,
developing approaches for measuring components, and devising a scoring
mechanism. Study findings in this chapter showed that the six health-system-
building blocks were adopted as being the key components for both FANC and EmOC
programmes because they constitute the essential functional parts of a large-scale
health care programme that can be used to implement programme activities to target
populations. An approach was developed using a questionnaire designed to elicit

preference weights from maternal health experts. For the weighting scheme,
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maternal health experts were used to score the components, and summary scores

were generated to represent overall strength of a component for each programme.

Generally, in this study, each respondent’s opinion was assumed to carry equal
weight regardless of their health-system level or any other personal attribute (such
as location (urban/rural) or work experience). Equal weighting of participants’
opinions was based on the assumption that those involved in coordinating/training
at the national-level, and those involved in planning and supervising at the district-
level as well as those involved in day-to-day execution of the FANC and EmOC
programme activities at the health facility-level complemented each other’s efforts

in ensuring the services reached the target populations.

Maternal health experts thought that the human resources component had, on
average, the strongest contribution (mean of 24%) to the implementation of FANC
programme. This was followed by drugs and supplies (20%), health financing (17%),
service provision (17%), health information system (11%) and leadership and
governance (11%). For EmOC programme too, human resources component had the
strongest contribution to programme implementation (mean of 25%) followed by
drugs and supplies (20%). Unlike in FANC implementation, service provision came
third (19%) followed by health financing (16%) and health information system and
leadership and governance (each 10%). There were slight variations in assigning
weights (scoring) among national-, district- and facility-level participants.
Participants in one level sometimes scored some components higher than their
counterparts in other levels. However, those variations were not significant except
for the leadership and governance component of the FANC programme in which
district-level and facility-level participants significantly differed. In addition,
significant variations were observed on the health financing component for the
EmOC programme in which district-level and national-level participants

significantly differed.

However, prioritisation of programme activities within each component seemed to
vary across the levels — implying that, the needs at the national level were different
from the needs at the district level or facility level. For example, for FANC
programme activities, district- and facility-level participants thought advocacy of
maternal health from the national level to all subsequent levels to be of first priority

over conducting supportive supervision visits to health facilities — a first priority by
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the national-level experts. Likewise, district- and facility-level experts prioritized
procurement of the essential drugs for antenatal care and improving the logistic
system for supplying the drugs more important than procuring essential equipment
and supplies for antenatal services, which was more important by the national-level
experts than by participants in the former level. However, all experts from all three
levels ranked the availability of human resources as top priority over and above

competence or responsiveness and productivity of the human workers.

In prioritising EmOC programme activities, national-level experts ranked
competence of human resources as first priority, whereas district- and facility-level
ranked availability of human resources as their first priority. Likewise, for drugs
and supplies activities, procurement (and maintenance) of EmOC equipment and
supplies was first priority by national-level experts while lower levels prioritised
procurement of essential EmOC drugs. Similar observations were seen for the
national-level experts who ranked second the building of maternity waiting homes
in hospitals whereas district- and facility-level participants had ranked availability
of functioning radio call communications and ambulances in selected facilities as

their second activity in priority.

For both programmes, upgrading existing health centres to provide both basic and
comprehensive functions of emergency obstetric care services, including building
operating theatres and labour and delivery wards, were elements given first priority
for the service provision component. Increased government health budget for
salaries and medicines was the highest-ranked element among those forming the
health financing component. For health information system, information availability
was ranked higher than information use or ICT capacity and equipment. Similarly,
for the leadership and governance component, national-level advocacy for maternal
health at all levels and supportive supervision visits to health facilities were the

elements given first priority by the maternal health experts.

3.7 Limitations

Results obtained using expert opinion methods have been reported to be “only as
good as the judgement of the raters” and that “biases and incomplete knowledge are
both possible”.107 To minimize the limitations of expert opinions, a large sample of

participants was required. The study recruited 225 individuals and covered all three
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key levels of the Tanzanian health system. Previous studies suggest that this

number of participants is adequate for reliable statistical analyses.145 146 147

It is possible also that use of alternative methods such as discrete choice experiments
could have been employed to determine participants’ preferences. This would have
required creating different scenarios and piloting and improving them for which
participants would select their preferred choices. While discrete choice experiments
1s one approach favourable to health economists, it is possible that its use in
identifying programme components for FANC and EmOC programmes could have
grouped components in such a way that restricted freedom of choice by the experts
as they were free to do so in this study. On the other hand, it is possible that using
the 0%-100% scoring method could have potentially introduced heaping of some
specific scores among participants. However, piloting of the questionnaire showed
that participants were clear in assigning scores adding up to 100% across the six

programme components.

3.8 Conclusion

To the best of my knowledge, this study is the first of its kind in Tanzania to collect
opinions from maternal health experts on the relative importance of the components
in the implementation of FANC and EmOC programmes. The MNPI study involving
55 developing countries (Section 1.4.1) had included Tanzania as one of the study
countries and involved between 10 — 25 experts to rate 13 programme attributes with
84 elements. Although the attributes were also based on maternal health, they were
not organised in the form of the six building blocks, and neither did the study in
Tanzania draw participants from parts of the country other than the main city of
Dar es Salaam. In contrast, the current study sampled participants from all three
levels of the Tanzanian health system to accommodate opinions from those involved
in national-level coordination/training of nurses and midwives, and those involved
in planning, supervising and implementing the day-to-day activities of the FANC
and EmOC programmes. Future research in this area might include testing the
composition of the building blocks in a discrete choice experiment for the sake of
finding out how participants across the levels would choose their preferences of the

components given different optimal options.
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Part III: Results
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Chapter 4: Unweighted Scores of
the Implementation Strength

4.1 Overview

Using data collected from FANC and EmOC programme activities in study districts,
the main objective of this chapter was to analyse the data and generate aggregate
scores of implementation strength of both FANC and EmOC programmes in each
study district. The scores presented in this chapter are as they were collected from
sources and are therefore unweighted. Weighting of these scores is presented in
Chapter 5 on weighted composite scores of implementation strength. Section 4.2
describes the methods used in collecting data from study districts related to the
implementation strength of FANC and EmOC programmes. Section 4.3 briefly
discusses the approach used to analyse the data and Section 4.4 presents the results.
Section 4.5 discusses the results and concluding remarks are presented in Section

4.6.

4.2 Methods

4.2.1 Design and study area

The study employed a cross-sectional survey to collect the data on the
implementation strength for the FANC and EmOC programmes. The area of study
was described in Chapter 2 (Section 2.2) about the 23 nationally representative
districts. A brief recount of the study areas is that the 23 districts were selected by
the Tanzanian National Bureau of Statistics. The Bureau of Statistics used a two-
stage probability proportional to size sampling technique with data from the 2002
Tanzanian National Housing and Population Census. At least one district was
selected from each of the seven government administrative zones. Of the 23 districts

selected, eight were urban and fifteen were rural.
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4.2.2 Data collection

Table 2.3 shows the list of proxy indicators that were used to collect data for each of
the health-system-building block (programme component). The final list of
programme elements identified for each programme component (Table 3.1) was used
as guidance in selecting proxy indicators for each of the six programme components.
Selection of indicators took note of the following criteria: if an indicator was
popularly used in the literature (such as the number of health workers per 10,000
population), if an indicator was in the list suggested by the World Health
Organisation (such as those for the service delivery component), and most
importantly, if it was possible to obtain data for the indicator in study districts. The
final list of proxy indicators proposed for collecting data for the implementation
strength is shown in Table 2.3. The study used six key sources of data for the
implementation strength: the District Health Information System (DHIS) central
database, the Service Availability and Readiness Assessment (SARA) survey, the
Tanzania Health Statistical Tables and Figures 2012 report, district supervision
reports, the Mid-Term Expenditure financial reports, and population projections

from the Tanzanian National Bureau of Statistics.

The DHIS database contained facility-level data from all health facilities in the 23
study districts. On a regular basis (usually monthly), district coordinators visited all
health facilities in their districts and collected summaries of aggregate data. Staff
responsible for service provision in each health facility recorded data using standard
government HMIS registers before district coordinators’ visits. Upon returning to
their office stations (usually within the District Medical Officer’s premises), FBIS
coordinators (described in Section 2.5.2) entered the aggregate data into the DHIS
database. The DHIS is a national data warehouse coordinated and centrally
managed by the Ministry of Health and Social Welfare with technical assistance
from the University of Dar es Salaam’s Computer Science Department.!48 Data
managers from the Ifakara Health Institute have special privileges to access data
for the 23 SPD districts. The author is an employee of the Ifakara Health Institute
and was granted permission by the Institute’s Director of Research to access DHIS
data and to work along with the data managers in extracting and cleaning the data

for part of the indicators of this study.
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Likewise, the Tanzania Health Statistical Tables and Figures 2012 report was
generated by the Ministry of Health and Social Welfare using 2011 data collated
from all reporting health facilities in Mainland Tanzania. Under the directive of
their respective District Medical Officers, all HMIS focal persons across Mainland
Tanzania prepared a comprehensive report using the DHIS data along with other
district-level information such as data on inventory, supplies, pharmaceuticals,
human resources, and financial services and reported upwards to their respective
Regional Medical Officers.! Regional Medical Officers ultimately compiled all reports
from their districts and submitted the data to the Ministry for further analysis.
Analytical reports resulting from the integrated data were prepared and made
available for public access. The author obtained an electronic copy of the Health
Statistical Tables and Figures 2012 report from the Ministry of Health and Social
Welfare during analysis of this study for comparing and complementing data from

other sources.

For the SARA survey (described in Section 2.5.3), the author fully participated
during preparation of the survey’s questionnaires and training tools. Before the
SARA survey commenced, data collectors attended a three-day training at a central
location. Data collectors consisted of two representatives from each of the 23 study
districts, who were usually the HMIS focal person and the FBIS coordinator. During
training, participants practiced in groups to familiarize themselves with the use of
SARA survey tools. After the training, data collectors visited approximately 68% of
the 1,083 health facilities that provided reproductive and child health services in the
23 study districts. To verify the quality and completeness of survey data, senior staff
from the Ministry of Health and Social Welfare and those from the Ifakara Health
Institute divided themselves among study districts to provide supportive
supervision. Separately, the author cleaned the data from the SARA survey and
performed the data analysis. The following sections describe the details of the

methods used for collecting data for each programme component.

h HMIS focal persons are staff employed by the District Executive Director to manage
and coordinate the district’s HMIS data. FBIS Coordinators are staff employed by
the Ifakara Health Institute to provide support to and work under the supervision
of the District HMIS focal persons.
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4.2.2.1 Human resources

The ‘number of health workers per 10,000 population’ was used as a proxy measure
for the human resources component. The World Health Organization established
this indicator by setting the number of 23 health workers (doctors, nurses and
midwives) per 10,000 population as the minimum number required for delivering
‘essential maternal and child health services’.’* For each study district, numbers of
doctors, nurses, midwives and other related health workers were drawn from the
Ministry of Health and Social Welfare’s official statistics for 2011. Additional data
on nurses and midwives specifically trained for providing FANC and basic EmOC
services were obtained from Jhpiego (the main organization that provided the
training for Mainland Tanzania) in order to further compare study districts on
human resources. For the denominator, data on projected population levels (from the
census in 2002 projected to 2011) were available from the Tanzanian National
Bureau of Statistics. Using the two statistics, ratios of health workers per 10,000

population were generated for each district.

4.2.2.2 Drugs and supplies

Data on availability of tracer drugs and the essential supplies for FANC and EmOC
services were part of the data collected by the SARA survey. The survey collected
data on availability of syphilis rapid test kits, urine pregnancy test kits, delivery
packs, episiotomy scissors, manual vacuum extractor, vacuum aspiration or dilation
and curettage kits, neonatal bag and mask, injectable antibiotics, uterotonic and
magnesium sulphate. During the SARA survey, respondents in health facilities were
asked to respond to YES/NO questions covering all items. Where the response on the
availability of items was a ‘YES’, data collectors verified by observing the items on

the survey day.

4.2.2.3 Service delivery

The World Health Organization’s handbook on monitoring the building blocks of
health systems proposes seven indicators for which to monitor the service delivery

component:133

e number and distribution of health facilities per 10,000 population;

e number and distribution of inpatient beds per 10,000 population;
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e number of outpatient department visits per 10,000 population per year;

e general service readiness score for health facilities;

e proportion of health facilities offering specific services;

e number and distribution of health facilities offering specific services per
10,000 population; and

e specific-service readiness score for health facilities.

The study used three of the seven indicators in consideration of their relevance to
FANC and EmOC services and their data availability in study districts. For FANC
programme, the three indicators were: the number of health facilities per 10,000
population, the number of inpatient beds per 10,000 population, and the number of
first antenatal care visits (instead of number of outpatient visits) per 10,000
population. EmOC programme, the study used only the two indicators of number of
health facilities and number of inpatient beds — leaving out the number of ANC visits
specifically for FANC. Data for 2011 on the number of health facilities by type for
each district, the number of inpatient beds, and the number of first antenatal care

visits were obtained from the Ministry of Health and Social Welfare official statistics.

4.2.2.4 Health financing

Districts in Tanzania receive funding from different sources such as basket funding,
cost sharing, drug revolving fund, council own sources, insurance schemes, and few
other sources. Basket funding and block grants are two main sources of funding for
maternal health activities (including FANC and EmOC services). Basket funding
includes funding from donors, block grants (for salaries), and funding from the
central government. The study accessed published figures on both revenue and
expenditure data specific for the 23 study districts. Each year, districts submit their
proposed budgets and financial expenditure reports to the Prime Minister’s Office
for Regional Administration and Local Governments before the parliamentary
session for the national budget takes place in June of each year. The Ministry of
Regional Administration and Local Governments published in its website!? the
‘Mid-Term Expenditure Framework’ financial reports for the two years of 2010/2011
and 2011/2012showing all categories of revenues and expenditure in all districts in

Mainland Tanzania (including study districts).
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4.2.2.5 Health information system

The study used two proxy indicators for this component: the number of HMIS reports
submitted to the District Medical Officers and the timeliness of reporting. Data for
the two indicators were available for access from the central DHIS database. A
review of the number of reports submitted and their timing was conducted for each

district’s reports and the number and percentage completion was calculated.

4.2.2.6 Leadership and governance

Quantifying the role played by district health authorities in helping to improve
delivery of FANC and EmOC services can be complex. For general oversight, the
number of supportive supervision visits conducted each quarter of the year by the
Council Health Management Teams was used as the proxy indicator on the
leadership and governance component. FBIS coordinators helped reviewing district
management records (district supervision reports included) and reported the number

of visits Council Health Management Team members conducted in 2010 and 2011.

4.2.3 Data quality assessment and data cleaning

Data is said to be of good quality if it satisfies “the requirements stated in a
particular specification and the specification reflects the implied needs of the
user.”’5! In order to monitor and assess the quality of the data, two data quality
control measures were performed: ensuring data collectors had sufficient aptitude of
the data type required and appropriate data acquisition skills and ensuring the data
sources were reliable. As described in Section 2.5 (training, logistics and data
collection), research assistants responsible for collecting implementation strength
data from study districts were trained for two days and participated fully in piloting
survey tools in one of the 23 study districts — all under the supervision of the author.
The author ensured that all nine research assistants had the capability of collecting
good quality data from all sources in their respective districts. This was done during
training in which research assistants were asked to participate in role-plays - at the
end of which, research assistants provided feedback and comments to those
performing the plays. During piloting of survey tools and data collection in the pilot

district, the author performed spot-checks to data collectors and convened daily
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after-work meetings for all five piloting days to discuss challenges and ways to

improve data acquisition from sources.

With the exception of the SARA survey, official supervision reports from districts,
and the DHIS central database, neither the author nor the data collectors (9 research
assistants and 23 FBIS coordinators) were involved in collecting the other types of
data (Official statistics from the Ministry of Health and Social Welfare, official
statistics on the Mid-Term Expenditure and Revenues from the Prime Minister’s
Office for Regional Administration and Local Governments, and official population
projections for 2010 and 2011 from the Tanzanian National Bureau of Statistics
(NBS) of the Ministry of Planning, Economy and Empowerment). However, the
author contacted some of the respective staff who provided the official statistics. For
example, the author made personal visits and had conversation with senior officials
at the Ministry of Health and Social Welfare and at the National Bureau of
Statistics. The document containing official statistics from the Ministry of Health
and Social Welfare quoted the following in reference to how data was analysed and

partly on data quality:

“The production of this report involved a number of forums. Initially the
district and regional HMIS focal person convened for the data analysis work
session under facilitation of central M&E staff. Thereafter data analysis,
compilation and interpretation was done by the central M&E and other
MOHSW staff including health and public specialists, statisticians,
epidemiologist and the region HMIS staff. Through these process (es) regional
and national totals, percentage and graphs were prepared. The compiled
report was submitted to the MOHSW management for approval and

endorsement for publication.”152

In addition, the document on population projections for the national housing and

population census prepared by the NBS cited its approach on the quality of data as:

“Evaluation of the quality of the census data is often necessary to determine
whether data collection was properly done and that the data are of acceptable
quality. The evaluation and quality control measures were undertaken at pre-
enumeration, enumeration and post-enumeration stages. At each stage quality

standards were established and maintained to minimize errors in the
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Population and Housing Census undertaking. This resulted in good quality
data for most of the basic variables as evaluated in the 2002 Post-Enumeration

Survey (PES). 153

Regarding financial data from the Prime Minister’s Office, there was no independent
verification of the quality of data, but the data were considered to be of sufficient
quality in faith that all financial data from districts were audited by the Controller
and Auditor General before they were released for public access and use. The quality
of data from the SARA survey and the DHIS database are as described in Section
4.2.2.

Having gathered all data and before analysis commenced, data for each programme
component was assessed individually to ascertain its quality. Quality attributes
looked at included completeness (Table 2.7), validity, consistency, and accuracy. For
example, although data for the human resources component were available in the
DHIS database (which included the number of Assistant Medical Officers, Clinical
Officers, Health Officers, Laboratory Officers, Laboratory Technicians, Medical
Officers, Nurse Midwives, and Nursing Staff), some of the districts had missing data
and some had questionable number of the health workers such as those of Babati
and Bagamoyo districts showing as having no medical doctors while the report from
the Ministry of Health and Social Welfare showed the two districts had 4 and 6
medical doctors respectively. Data cleaning was only done for data from SARA
survey and DHIS database. Two database managers conducted all data cleaning for
the two data sources. The author made further verification of the data and contacted
database managers upon encountering inconsistency — in which case data managers
counterchecked from the database. Follow up resolution was made by data managers
by contacting FBIS coordinators of respective districts to further clarify on particular

quality issues raised by the author.

4.2.4 Data analysis

Descriptive statistics (percentages, means, and associated standard deviations) were
calculated for all indicators of a component. Results were disaggregated by study
districts. In order to generate an aggregate score of a component for a particular
district, all scores of the indicators constituting that particular component were

averaged (arithmetic mean). For example, the component ‘Health Information
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System’ had two indicators: percentage of health facilities reporting specified HMIS
reports (reporting rate) and percentage of health facilities reporting within the
specified period (reporting timeliness). If, for example, ‘Arusha Urban’ district had
78% and 84% of its health facilities reporting the required HMIS reports in 2010 and
2011 respectively, and had 46% and 59% of health facilities reporting on time during
the two years respectively, then the aggregate score would be the mean of the two
scores 1n the two years. That is, (78% + 84%)/2 = 81% reporting rate, and (46% +
59%)/2 = 52.5% reporting timeliness. The mean aggregate score for Arusha Urban
on health information system would therefore be the mean of the two indicators,

(81% + 52.5%)/2 = 66.8%.

While other components had more indicators than others, the same approach was
used to generate the mean aggregate scores. For indicators that were not expressed
in percentages, such as the number of inpatient beds per 10,000 population, an index
was calculated to rescale their values between 0% and 100% using the formula (Xi —
Xmin) X 100%/ (Xmax — Xmin) Where X; is the value for the ith district G =1, 2, 3, ..., 23)
and Xmin and Xmax are the minimum and maximum values of X; respectively. The
approach of rescaling values to between 0% and 100% (also known as
‘normalisation’) has been used by several global initiatives, including the United
Nations Development Programme’s Human Development Index, whose indicators of
life expectancy, educational attainment and income are combined into a composite
index (score).!5* All figures for revenues and expenditure in districts were converted
to ‘per capita’ statistics to take account of the difference in population sizes before

normalisation was done.

All districts had complete datasets for their selected indicators except for a few
constituent indicators of the health financing component (revenues only) and health
information system component (reporting rate and reporting timeliness). Given the
level of missingness in the data, no multiple imputation methods were used.
According to Acuna and Rodriguez, “rates of less than 1% missing data are generally
considered trivial, 1-5% manageable, 5%-15% require sophisticated methods to
handle, and more than 15% may severely impact any kind of interpretation”.!%
Missingness in data was assessed and found to be less than 5%. For
variables/indicators with missing data, simple imputation with means/medians was
used in such a way that, if a rural district had missing value for a certain revenue

constituent indicator, it was imputed with the value of the median for rural districts,
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and if an urban district had missing value for a certain revenue constituent
indicator, imputation was done by assigning it with the median value for urban
districts. For the two constituent indicators of health information system, three
rural districts had missing data and were imputed with the value of the arithmetic
mean for rural districts. Summary indicators were tested for any differences between
rural districts and urban districts using a two-sample Wilcoxon rank-sum (Mann-
Whitney) test. Unless otherwise stated, all P-values reported were those for the

Wilcoxon rank-sum test comparing eight urban districts with 15 rural districts.

4.3 Results

4.3.1 Human Resources

Table 4.1 shows the number of health workers, including medical doctors (general
and specialists), non-physician clinicians (Assistant Medical Officers, Clinical
Officers, and Assistant Clinical Officers), nurses, and midwives for 2011. The table
also shows populations for 2011 in each study district. The overall mean number of
health workers per 10,000 populations per district was 4 (SD=3). Generally, urban
districts were twice well-staffed with health workers (mean of 6 health workers per
10,000 populations) compared to rural districts (mean of 3 core staff per 10,000
populations). The overall mean score for the health resources component was 23%
with urban districts scoring more than twice compared to rural districts (39% vs
15%). Arusha Urban, Songea Urban, Bagamoyo, and Ilala Urban were the leading
districts with the highest number of health workers per 10,000 population. Districts
with the lowest number of health workers per 10,000 population were Uyui, Muleba,
Musoma Rural, Kondoa, and Kasulu. Of the health workers available, each district
had nurse-midwives specifically trained for providing FANC and basic EmOC
services.! Table 4.1 shows that urban districts had a mean of 94 FANC-trained nurse-
midwives compared to a mean of 55 FANC-trained nurse-midwives in rural districts.
In addition, even though the number trained on BEmOC was only a small fraction
of the total number of nurse-midwives, urban districts had on average six times

more BEmOC-trained nurse-midwives than rural districts (P=0.008).

1 The number of nurse-midwives specifically trained in FANC and EmOC was not
included in computing the overall composite score but is presented here for
comparison purposes only.
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Table 4.1: Programme component indicators on the number of health workers and those specifically trained on FANC and BEmOC

Medical Non- ) Providers Trained on: Pharmacists Human
No. Study District Population  Doctors (incl Physician Nurses_ (incl (+ Pharm Lab Health Workers Resource
. o Midwives) FANC BEMONC Staff  per 10,000 pop

Specialists) Clinicians Techs) Score

1 Arusha Urban 372,719 67 151 333 190 29 16 4 15 100%
2 llala 730,108 35 215 226 83 37 12 35 7 38%
3 lIringa Urban 158,592 1 41 45 133 10 2 15 5 30%
4 Kinondoni 1,250,230 24 318 328 123 42 30 25 5 30%
5 Mtwara Urban 126,923 1 13 28 111 16 2 0 3 14%
6  Songea Urban 182,156 8 111 67 54 10 5 10 10 66%
7  Tanga Urban 305,713 10 83 18 0 18 2 4 4 17%
8 Temeke 880,022 15 110 202 57 32 12 8 4 17%
Urban Districts, Mean 500,808 20 130 156 94 24 10 13 6 39%
9  Babati 423,380 4 80 79 67 15 6 6 4 18%
10 Bagamoyo 283,780 6 106 89 60 7 4 9 7 42%
11 Geita 879,836 3 102 175 35 1 8 6 3 13%
12 Kahama 848,728 3 111 107 61 6 2 5 3 9%
13 Kasulu 653,858 3 84 70 58 8 3 6 2 7%
14 Kilosa 600,428 4 177 133 71 4 4 12 5 29%
15 Kondoa 508,353 2 52 33 33 0 2 1 2 2%
16 Mbozi 681,969 3 56 164 31 5 1 1 3 14%
17 Moshi Rural 469,593 6 136 113 141 5 3 5 5 30%
18 Muleba 492,404 7 48 58 0 0 1 2 2 7%
19 Musoma Rural 669,365 2 60 105 39 0 2 2 2 8%
20 Ruangwa 149,634 1 28 37 51 4 1 1 4 22%
21 Singida Rural 497,562 7 71 68 31 0 1 3 3 11%
22  Sumbawanga Rural 499,587 0 80 51 105 6 2 2 3 9%
23 Uyui 362,619 0 24 27 42 3 0 5 1 0%
Rural Districts, Mean 534,740 3 81 87 55 4 3 4 3 15%
Overall, Mean 522,937 9 98 111 69 11 5 7 4 23%
Overall, SD 15 69 90 46 12 7 8 3 22%
2-sample WR-Stestfor | o 0.023 0.208 0.561 0.087 0.0002 0.026 0.092 0.008 0.008

Ho; urban =rural

Source: The MOHSW-Health Statistical Tables and Figures for 2011 on data for health workers; FANC and BEmOC training data from Jhpiego Tanzania; WR-S= Wilcoxon
Rank Sum; * = the indicator used only data on Medical Doctors, Non-Physician Clinicians and Nurses as per WHO. In order to transform the indicator health workers per

10,000 population into indices between 0 and 1, the District Score was calculated by dividing the value by 23 (the minimum threshold recommended by WHO).
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Table 4.2: Percentage of surveyed health facilities with available Drugs and Supplies on the day of visit

N¢= 921 901 854 805 809 799 800 800 1145 917 918 Drugs and Supplies Score
Study District Syphilis Pregnancy Urine Delivery Episiotomy MVE VA or Neonatal Injectable Injectable Injectable FANC- EmOC-  Overall
RT kits Urine test PT kits pack scissors D&Ckits  Bag&Mask Antibiotics  Uterotonic MgS04 Specific  Specific  District
Arusha Urban 88% 100% 100% 92% 100% 100% 42% 75% 52% 55% 55% 96% 71% 78%
llala 57% 91% 59% 52% 77% 67% 30% 31% 81% 76% 83% 69% 62% 64%
Iringa Urban 79% 96% 96% 91% 91% 82% 36% 27% 85% 67% 67% 90% 68% 74%
Kinondoni 95% 49% 52% 64% 69% 33% 30% 19% 49% 51% 51% 65% 46% 51%
Mtwara Urban 71% 88% 83% 44% 75% 56% 44% 44% 64% 57% 57% 80% 55% 62%
Songea Urban 74% 22% 11% 36% 100% 27% 9% 27% 92% 100% 91% 36% 60% 54%
Tanga Urban 78% 63% 61% 77% 74% 57% 18% 52% 74% 62% 74% 67% 61% 63%
Temeke 78% 100% 98% 37% 83% 53% 26% 16% 70% 75% 83% 92% 55% 65%
Urban, Mean 78% 76% 70% 62 8% 59% 29% 36% 71% 68% 70% 74% 60% 64%
Babati 48% 23% 18% 22% 51% 47% 22% 32% 51% 52% 53% 30% 41% 38%
Bagamoyo 46% 85% 62% 10% 65% 36% 8% 12% 86% 41% 57% 64% 39% 46%
Geita 66% 50% 33% 13% 64% 52% 36% 20% 70% 56% 20% 50% 41% 44%
Kahama 67% 47% 67% 18% 76% 78% 20% 20% 71% 55% 63% 60% 50% 53%
Kasulu 32% 44% 19% 13% 63% 35% 10% 6% 58% 32% 66% 32% 36% 34%
Kilosa 9% 16% 13% 95% 96% 49% 1% 9% 74% 63% 11% 12% 50% 40%
Kondoa 97% 15% 6% 26% 96% 87% 1% 2% 90% 78% 56% 39% 55% 51%
Mbozi 12% 29% 13% 31% 46% 13% 10% 13% 63% 41% 24% 18% 30% 27%
Moshi Rural 78% 63% 58% 16% 100% 95% 16% 13% 88% 93% 92% 66% 64% 65%
Muleba 26% 41% 39% 8% 92% 41% 22% 11% 73% 59% 73% 35% 47% 44%
Musoma Rural 18% 67% 43% 8% 78% 8% 6% 8% 80% 63% 87% 43% 42% 42%
Ruangwa 100% 1% 0% 42% 81% 37% 7% 8% 96% 93% 96% 35% 58% 51%
Singida Rural 75% 100% 100% 56% 100% 45% 18% 16% 84% 81% 98% 92% 62% 70%
Sumbawanga R 21% 30% 17% 84% 70% 9% 5% 5% 60% 25% 28% 22% 36% 32%
Uyui 66% 141% 31% 14% 61% 69% 0% 19% 52% 69% 58% 46% 43% 44%
Rural, Mean 51% 44% 35% 30% 76% 47% 13% 13% 73% 60% 59% 43% 46% 45%
Overall, Mean 60% 55% (31%) 47% 41% 79% (16%) 51% 18% 21% 72% 63% 63% 54% 51% 52%
P-value for Ho 0.028 0.024 0.03 0.01 0.305 0.245 0.005 0.002 0.771 0.478 0.478 0.003 0.0081 0.003

Source: Data from the Service Availability and Readiness Assessment (SARA) survey of the Ifakara Health Institute; RT=Rapid Test, PT=Pregnancy Test,
MVE=Manual Vacuum Extractor, VA=Vacuum Aspiration, D&C=Dilation and Curettage, MgSO4=Magnesium Sulphate; NS = refers to the total number of facilities
that were visited for interviews. For each district, percentages shown reflect the number of facilities visited that provided the services.
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4.3.2 Drugs and Supplies

Drugs and supplies for both FANC and EmOC services are shown in Table 4.2. These include
syphilis rapid test kits, urine and test kits for pregnancy, delivery packs, episiotomy scissors
manual vacuum extractors, vacuum aspiration or dilation and curettage kits, neonatal bags and
masks, injectable antibiotics, injectable uterotonic and injectable magnesium sulphate. Such
drugs and supplies were on average available in 52% (SD=14) of all visited health facilities in
the study districts. Episiotomy scissors and injectable antibiotics were on average the most
stocked in health facilities (mean facility availability of 79% and 73% respectively) followed by
injectable uterotonic and injectable magnesium sulphate, each of which were available in 63%
of surveyed facilities. Health facilities were least likely to stock kits for vacuum aspiration or
dilation and curettage, or neonatal bags and masks, which were stocked in only 18% and 21%

of surveyed health facilities respectively.

Health facilities in urban districts were more likely to stock drugs and supplies than health
facilities in rural districts, with mean availability of 64% and 45% respectively. There was a
significant difference between rural and urban districts in stocking of drugs and supplies
(P=0.003). On average, Arusha Urban, Iringa Urban, and Singida Rural had the highest scores
in overall stocking of FANC and EmOC drugs and supplies, with, respectively, 78%, 74%, and
70% of health facilities with stocks on survey day. Mbozi, Sumbawanga Rural, and Kasulu
districts had the lowest availability of drugs and supplies for FANC and EmOC care (27%, 32%,
and 34% respectively).

4.3.3 Service delivery

Table 4.3 shows district achievement levels for the service delivery component (on both FANC
and EmOC services). For each 10,000 population, study districts had an overall mean (and
standard deviation) of 1.5 (0.5) health facilities, 10 (9) hospital beds and 411 (123) first attending
pregnant women in antenatal care clinics. For FANC service delivery, study districts had an
overall mean (and standard deviation) of 44% (17%) with Arusha Urban, Ilala, Iringa Urban,
and Mtwara Urban having the top scores compared to other remaining districts. Districts with
the lowest FANC service delivery scores were Musoma Rural, Muleba, and Uyui. For EmOC
service delivery, study districts had an overall mean (and standard deviation) of 40% (21%) with
Iringa Urban, Arusha Urban, Mtwara Urban and Ilala leading other districts in having to
scores. Districts with the lowest EmOC service delivery scores were Geita, Musoma Rural, and

Uyui. In general, urban districts had a higher number of health facilities per 10,000 population
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Table 4.3: Implementation strength indicators for the service delivery component

No HFs per Beds per No 1¢ 1st ANC visits FANC EmOC
Study district Pop 2011 of 10,000 pop 10,000 pop ANC per 10,000 pop SD SD

HFs  No. %  No. % visits No. % Score Score
Arusha Urban 372,719 66 18 52% 25 87% 21,707 582 93% 77% 73%
llala 730,108 199 2.7 100% 9 30% 43,588 597 96% 75% 70%
Iringa Urban 158,592 26 16 45% 28 98% 6,638 419 59% 67% 69%
Kinondoni 1,250,230 242 19 60% 9 29% 51,072 409 57% 49% 47%
Mtwara Urban 126,923 2419  58% 23 79% 4,105 323 39% 59% 63%
Songea Urban 182,156 24 13 29% 29  100% 6,238 342 43% 57% 61%
Tanga Urban 305,713 5 18 53% 21 72% 8,171 267 27% 51% 57%
Temeke 880,022 135 15 40% 7 24% 33,310 379 50% 38% 35%
Urban, Mean 500,808 97 19 60% 13 44% 21,854 436 62% 55% 59%
Babati 423,380 54 13 27% 23 78% 15,462 365 48% 51% 52%
Bagamoyo 283,780 65 2.3 78% 6 21% 12,400 437 63% 54% 52%
Geita 879,836 67 0.8 1% 4 14% 54,137 615 100% 38% 23%
Kahama 848,728 63 0.7 0% 6 21% 38,703 456 67% 29% 20%
Kasulu 653,858 87 13 30% 12 41% 33,471 512 78% 50% 42%
Kilosa 600,428 80 13 30% 8 26% 21,275 354 45% 33% 31%
Kondoa 508,353 74 15 36% 6 19% 16,456 324 39% 31% 29%
Mbozi 681,969 94 14  32% 7 25% 29,502 433 62% 39% 34%
Moshi Rural 469,593 81 1.7 50% 16 56% 8,121 173 7% 37% 45%
Muleba 492,404 43 09 7% 13 44% 6,838 139 0% 17% 21%
Musoma Rural 669,365 65 1.0 12% 2 4% 19,214 287 31% 16% 12%
Ruangwa 149,634 25 1.7  47% 6 20% 3,881 259 25% 31% 32%
Singida Rural 497,562 66 1.3 29% 9 31% 19,231 387 52% 37% 34%
Sumbawanga 499,587 118 2.4 82% 4 12% 24,122 483 72% 55% 51%
Uyui 362,619 40 11 18% 0 0% 16,466 454 66% 28% 19%
Rural, Mean 534,740 68 1.3 27% 8 26% 21,285 398 54% 36% 33%
Overall, Mean 522,937 78 15 38% 10 32% 21,483 411 57% 44% 42%
Overall, SD 53 05 25% 9 30% 14,918 123 26% 17% 18%
test Ho: urban=rural P-value 0.024 0.007 0.847 0.002 0.008

SD=Service Delivery; HFs=Health Facilities; ANC=Antenatal Care; Overall District Score is the mean of
Number of Health Facilities per 10,000 population and Number of beds per 10,000 population scores and

the number of first ANC visits per 10,000 population
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compared to rural districts, with a mean of 1.9 versus 1.3. Ilala district had the highest number
of 2.7 facilities per 10,000 population. Likewise, for the number of hospital beds and first
antenatal care visits per 10,000 populations, urban districts had better figures than rural
districts, with a mean of 13 hospital beds per 10,000 population (versus 8 in rural districts,
P=0.007) and 436 first antenatal care visits per 10,000 population (versus 398 in rural districts,
P=0.847).

4.3.4 Health financing

Results on health financing in study districts are divided into two groups: district revenue for
general activities, shown in Table 4.4, and district expenditure on health, shown in Table 4.5.
All currencies are expressed in Tanzanian Shillings (TZS, one United Kingdom Pound Sterling
was equivalent to TZS 2,267 and one United States Dollar was equivalent to TZS 1,468 on 31st
December 2010).156 The main sources of revenues in districts are user charges, insurance funds
(both the National Health Insurance Fund and Community Health Fund, and other insurance
funding mechanisms), and basket funds. Basket funding includes funding from donors, block
grants (for salaries), and funding from the central government. Other sources include district-
generated funds and other minor funding mechanisms within districts and from vertical

programmes that are not discussed here.

District revenues are directed for expenditure mainly on the following sectors: education,
health, agriculture, district roads, water, local administration, and other development activities.
However, user fees, insurance, MMAM funds, and sizeable amount of basket funding are
earmarked for health expenditure. The overall median annual per capita total revenue in study
districts for 2011 was TZS 11,745 — with urban districts having higher figures (TZS 16,739)
than rural districts (TZS 9,560), the difference which was significant (P=0.0201). After
‘normalizing’ the per capita figures into the scale between 0 and 1, Tanga Urban scored 100%,
having the highest figure of per capita revenue among the 23 districts. Musoma Rural scored
0%, having the lowest per capita revenues. The overall district score on revenue for all districts

was 37%.

Expenditure data on health were grouped into two broad categories of recurrent expenditure
and development-based expenditure. Recurrent expenditure included spending on personal
emoluments and other recurring charges whereas development-based expenditures were on

expenditure directed to planned activities aimed for development in the health sector. For the
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Table 4.4: Overall District Revenues in Tanzanian Shillings for 2011

Block Grants per

Study district Cost Sharing Insurance Basket Funds Development District's MMAM Global Fund capita District
Funds Other Charges Personal Funds Own Funds revenue Score
Emoluments
Arusha Urban 63,100,000 33,568,799 509,737,800 136,307,025 3,048,344,228  3,876,473,062 82,634,000 76,006,000 155,978,077 21,194 87%
llala 1,328,424,472 24,900,000 1,235,826,875 315,647,400 5,532,341,900 205,000,000 197,000,000 76,021,000 364,839,656 12,710 42%
Iringa Urban 47,000,000 12,000,000 234,463,300 151,851,000 1,210,207,980  1,523,358,520 50,548,000 58,952,000 5,054,800 20,767 84%
Kinondoni 1,300,000,000 24,900,000 1,889,068,400 754,438,000 7,426,811,800  1,658,061,000 1,457,360,0 76,021,000 234,439,000 11,855 38%
Mtwara Urban 8,059,000 10,400,000 169,811,200 115,070,000 612,253,478 1,523,358,520 82,634,000 76,036,000 228,174,242 22,264 92%
Songea Urban 28,740,150 30,068,500 262,451,950 84,057,522 981,002,649 108,482,000 14,769,976  108,482,00 13,670,000 8,958 23%
Tanga Urban 100,900,000 24,900,000 4,368,059,251 447,783,300 195,991,996 1,523,358,520 114,720,000 76,021,000 456,678,660 23,906  100%
Temeke 828,345,399 24,900,000 1,597,999,400 267,379,300 5,467,150,838 1,523,358,520 45,000,000 76,021,000 505,407,084 11,745 37%
Urban, Median 82,000,000 24,900,000 872,782,338 209,615,150 2,129,276,104  1,523,358,520 82,634,000 76,021,000 231,306,621 16,739 63%
Babati 37,734,242 63,087,000 727,817,625 335,793,000 2,882,528,455 143,000,000 26,400,000  199,607,00 204,081,881 10,912 33%
Bagamoyo 37,155,442 34,916,000 506,586,000 178,817,000 1,412,398,684 120,000,000 15,000,000 314,464,00 93,497,579 9,560 26%
Geita 50,000,000 234,000,000 1,704,151,600 628,566,000 3,392,506,708 30,000,000 30,000,000 428,265,00 1,687,788,253 9,303 25%
Kahama 116,553,045 56,338,985 702,540,500 369,492,000 2,072,195,796 620,986,419 5,000,000 314,464,00 141,585,202 5,183 4%
Kasulu 51,836,800 40,882,833  1,223,352,850 355,248,600 2,029,691,021 143,000,000 11,250,000  435,268,00 172,833,542 6,826 12%
Kilosa 43,323,000 143,903,000 1,205,620,400 423,989,000 2,534,515,392 229,385,000 5,500,000 314,464,00 4,389,316,492 15,472 57%
Kondoa 177,312,400 65,032,571  1,023,963,100 442,841,000 2,166,012,650 360,000,000 50,000,000  347,000,00 86,321,169 9,282 25%
Mbozi 41,661,500 116,023,469 1,003,308,325 519,000,000 2,539,339,915 143,000,000 17,500,000 314,464,00 172,833,542 7,137 14%
Moshi Rural 154,020,000 64,673,716 798,000,000 2,326,347,625 3,128,807,524 143,000,000 10,000,000  388,234,00 172,833,542 15,302 56%
Muleba 40,000,000 46,000,000 883,730,000 549,949,548 4,364,851,608 529,089,000 11,250,000  222,089,00 105,706,000 13,714 48%
Musoma Rural 15,000,000 23,225,000 688,796,000 294,916,000 1,423,324,065 30,000,000 15,000,000 314,464,00 172,833,542 4,448 0%
Ruangwa 33,538,000 22,359,818 324,456,900 433,415,000 752,888,086 143,000,000 10,500,000 81,538,000 30,322,697 12,243 40%
Singida Rural 41,661,500 112,535,913 973,843,809 342,129,760 1,163,213,000 52,000,000 5,000,000 314,464,00 1,885,912,972 9,829 28%
Sumbawanga R 41,661,500 12,812,000 888,676,650 512,067,378 1,107,910,629 143,000,000 10,000,000  314,464,00 172,833,542 6,412 10%
Uyui 33,000,000 46,000,000 812,487,222 1,654,053,741 716,674,200 143,000,000 11,250,000 281,928,00 2,384,407,901 16,775 63%
Rural, Median 41,661,500 56,338,985 883,730,000 433,415,000 2,072,195,796 143,000,000 11,250,000  314,464,00 172,833,542 9,560 26%
Overall, Med 43,323,000 34,916,000 883,730,000 369,492,000 2,072,195,796 143,000,000 15,000,000  281,928,00 172,833,542 11,745 37%
Overall, IQR 89,668,702 40,282,180 615,219,725 243,003,370 1,953,014,062 960,810,970 37,250,000  277,146,00 396,675,294 6,268 32%
2-sample Wilcoxon Rank Sum test for Ho; urban =rural P-value 0.01

Source: Official Statistics from the Ministry of Health and Social Welfare for 2011. MMAM= Swahili acronym for Primary Health Services Development Programme
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Table 4.5: Overall District Expenditure in Thousands of Tanzanian Shillings

2010 2010 District Health Spending District Health Spending District Health 2-yr Health District

No.  Study District Population Population 2010/2011 2011/2012 Spending per Capita Spending per Score
Recur+Dev % of Total Recur+Dev % of Total 2010/2011 2011/2012 capita

1 Arusha Urban 362,484 372,719 6,747,449.0 23.4 8,069,967.7 16.7 18.6 21.7 20.2 100%
2 llala 722,027 730,108 8,787,022.7 154 14,512,019.7 14.3 12.2 19.9 16.0 75%
3 Iringa Urban 152,649 158,592 1,536,925.8 10.5 2,083,803.3 11.0 10.1 131 11.6 47%
4 Kinondoni 1,237,145 1,250,230 10,144,602.8 15.1 16,594,593.6 19.6 8.2 13.3 10.8 42%
5 Mtwara Urban 122,588 126,923 693,469.7 4.7 1,207,281.2 5.0 5.7 9.5 7.6 22%
6 Songea Urban 175,658 182,156 1,343,386.1 8.9 1,884,901.1 10.5 7.6 10.3 9.0 31%
7 Tanga Urban 298,881 305,713 2,830,892.0 9.0 3,414,093.1 7.6 9.5 11.2 10.3 39%
8 Temeke 870,999 880,022 11,040,277.0 16.7 15,990,884.7 23.3 12.7 18.2 154 71%
Urban Districts, Median 330,683 339,216 4,789,170.5 13 5,742,030.4 13.0 14.5 16.9 15.7 73%
9 Babati 407,780 423,380 3,444,565.2 17.2 2,743,412.4 12.9 8.4 6.5 7.4 21%
10 Bagamoyo 277,673 283,780 2,982,592.2 12.5 3,800,368.9 11.3 10.7 134 12.1 50%
11 Geita 856,074 879,836 1,203,192.1 3.0 5,752,816.0 134 14 6.5 4.0 0%
12 Kahama 815,177 848,728 4,926,712.2 15.7 5,950,618.5 17.2 6.0 7.0 6.5 16%
13 Kasulu 631,318 653,858 3,491,676.0 141 4,747,929.7 12.9 55 7.3 6.4 15%
14 Kilosa 587,967 600,428 5,732,062.6 19.1 5,095,207.8 16.1 9.7 8.5 9.1 32%
15 Kondoa 499,407 508,353 3,658,520.3 12.5 3,723,330.1 115 7.3 7.3 7.3 21%
16 Mbozi 662,287 681,969 4,361,231.4 14.0 3,909,763.5 10.9 6.6 5.7 6.2 13%
17 Moshi Rural 462,085 469,593 3,726,778.0 9.5 4,328,314.4 9.1 8.1 9.2 8.6 29%
18 Muleba 475,742 492,404 1,954,165.5 8.6 3,179,853.4 11.2 4.1 6.5 5.3 8%
19 Musoma Rural 419,962 669,365 3,163,098.0 134 2,252,158.2 8.2 7.5 3.4 5.0 6%
20 Ruangwa 146,990 149,634 1,336,807.7 13.0 1,684,941.3 155 9.1 113 10.2 38%
21 Singida Rural 486,901 497,562 3,096,756.0 14.6 3,299,419.7 13.9 6.4 6.6 6.5 15%
22 Sumbawanga Rural 482,987 499,587 2,490,312.4 15.1 3,187,694.4 13.7 5.2 6.4 5.8 11%
23 Uyui 352,560 362,619 2,769,195.5 15.6 2,393,527.7 13.1 7.9 6.6 7.2 20%
Rural Districts, Median 482,987 499,587 3,163,098.0 14.0 3,723,330.1 12.9 6.5 7.5 7.0 16%
Overall, Median 475,742 497,562 3,163,098.0 14.0 3,723,330.1 12.9 6.6 7.5 7.1 22%
Overall, IQR 321,082 341,501 2,421,732.9 55 2,855,541.9 3.9 3.4 5.6 4.1 25%
2-sample WR-S test for Ho; urban =rural P-value 0.0012 0.0012

Source: Financial data from Prime Minister’s Office for Regional Administration and Local Governments

pu = Total yearly health spending divided by number of population estimates in that year; Recur=Recurrent expenditure on personal emoluments and other charges; Dev=
Expenditure on development activities
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two-year financial data, the overall median health expenditure per capita in study
districts was TZS 7,075. Notably, urban districts had over twice the per capita health
spending of rural districts, with TZS 15,721 compared to TZS 7,009. The observed
difference in per capita spending on health was significant (P=0.0012). While urban
districts had increased their median per capita health spending from TZS 14,483 in
2010 to TZS 16,927 in 2011 (about 17% increase), rural districts had slightly less
increase in health spending per capita, from TZS 6,549 in 2010 to TZS 7,453 in 2011
(14% increase). On overall district performance, Arusha Urban had 100% score
followed by Ilala and Temeke districts with 75% and 71% respectively. Geita had the
lowest score with 0%. Musoma Rural and Muleba districts performed poorly in

overall health spending per capita, with scores of 6% and 8% respectively.

4.3.5 Health information system

Overall reporting of HMIS data from health facilities to respective district medical
offices was better in 2010 than it was in 2011. As Table 4.6 shows, the mean
percentage of reports submitted by health facilities to districts dropped from 49%
(SD=16%) in 2010 to 38% (SD=22%) in 2011. In 2010, urban districts had slightly
similar HMIS report submission (mean reporting rate of 51%), compared to rural
districts (mean reporting rate of 50%). however, in 2011, urban districts had better
reporting rate (with a mean of 38%) than rural districts (mean of to 34%). Overall
timeliness of HMIS reports from health facilities improved in 2011 compared to 2010
with means (SD) of 21% (15%) in 2010 and 39% (51%). Combining the two indicators,
districts had an overall score of 32% (SD=10%), with nearly similar scores between
urban districts (33%) and rural districts (32%). Geita, Arusha Urban, and Temeke
had the top scores on health information system, with 55%, 46% and 45%
respectively, while Sumbawanga Rural (19%), Kinondoni (19%), Moshi Rural (22%),
and Kasulu (22%) had the lowest scores. Differences between urban and rural

districts did not have significant test results.
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Table 4.6: Implementation strength indicators for the Health Information System component

2010 2011 -

No.  Study District Actual Expected Percent Reports Percent On | Actual Expected Percent Reports Percent Percent Percent Dslz:rlzt
Reports Reports Reporting On Time Time Reports Reports Reporting  OnTime  OnTime Reporting On time

1 Arusha Urban 1,431 2,430 59% 715 50% 1,272 2,430 52% 285 22% 56% 37% 46%
2 llala 3,606 7,219 50% 341 9% 3,247 7,219 45% 184 6% 47% 8% 28%
3 Iringa Urban 979 1,901 51% 348 36% 872 1,901 46% 256 29% 49% 33% 41%
4 Kinondoni 4,458 9,528 47% 283 6% 1,732 9,528 18% 1 0% 32% 5% 19%
5 Mtwara Urban 938 1,590 59% 230 25% 760 1,590 48% 52 7% 53% 17% 35%
6 Songea Urban 600 1,926 31% 32 5% 1,041 1,926 54% 10 1% 43% 3% 23%
7 Tanga Urban 2,173 4,127 53% 17 1% 931 4,127 23% 314 34% 38% 11% 24%
8 Temeke 4,651 8,341 56% 2,053 44% 4,220 8,341 51% 1,284 30% 53% 38% 45%
Urban Districts, Mean 2,355 4,633 51% 502 22% 1,759 4,633 42% 298 16% 46% 19% 33%
9 Babati 1,837 3,803 48% 779 42% 2,114 3,803 56% 39 2% 52% 21% 36%
10  Bagamoyo 4,503 10,145 44% 2,000 44% 3,477 10,145 34% 1,034 30% 39% 38% 39%
11  Geita 3,585 5,052 71% 831 23% 3,963 5,052 78% 1,762 44% 75% 34% 55%
12 Kahama 3,731 5,088 73% 796 21% 3,208 5,088 63% 1,125 35% 68% 28% 48%
13 Kasulu 1,213 5,591 22% 37 3% 3,470 5,591 62% 63 2% 42% 2% 22%
14 Kilosa 3,716 5,769 64% 546 15% 322 5,769 6% 231 72% 35% 19% 27%
15  Kondoa 3,109 4,988 62% 865 28% 1,691 4,988 34% 504 30% 48% 29% 38%
16 Mbozi 1,085 4,389 25% 80 7% 229 4,389 5% 470 205% 15% 42% 28%
17 Moshi Rural 1,761 5,741 31% 69 4% 328 5,741 6% 470 143% 18% 26% 22%
18  Muleba 2,056 3,695 56% 468 23% 2,433 3,695 66% 97 1% 61% 13% 37%
19  Musoma 1,692 5,221 32% 305 18% 253 5,221 5% 78 31% 19% 20% 19%
20  Ruangwa 2,538 2,917 87% 516 20% 387 2,917 13% 470 121% 50% 34% 42%
21 Singida Rural 2,028 4,676 43% 139 7% 1,734 4,676 37% 459 26% 40% 16% 28%
22 Sumbawanga Rural 3,542 7,580 47% 204 6% 1,244 7,580 16% 126 10% 32% 7% 19%
23 Uyui 1,680 3,621 46% 99 6% 1,718 3,621 47% 122 7% 47% 7% 27%
Rural Districts, Mean 2,538 5,218 50% 516 18% 1,771 5,218 35% 470 51% 43% 22% 32%
Overall Districts, Mean 2,474 5,015 49% 511 21% 1,767 5,015 38% 410 39% 44% 21% 32%
Overall Districts, SD 2,327 16% 553 15% 1,275 2,327 22% 464 51% 15% 13% 10%
2-sample WR-S test for P-value 0.302 0.519 0.519 0.897 0.439 0.519 1.000

Ho: urban =rural

HMIS = Health Management Information System
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4.3.6 Leadership and governance

As a proxy indicator for leadership and governance, supportive supervision visits are

an intervention that district health authorities use to improve provision of services

in health facilities. Table 4.7 shows the number of planned and achieved visits by

study district for 2010 and 2011. Each district has various ways in which they plan

and achieve their supportive supervision. Some districts plan quarterly visits (that

1s, four visits per year) and some districts plan monthly visits (twelve visits per year)

during which, supervisors visit all health facilities in their respective district.

Table 4.7: Implementation strength on the Leadership and Governance component

Number of Supportive Supervision Visits

No.  Study District 2010 2011 D;z‘(c)rrlzt
Planned Achieved % achieved Planned Achieved % achieved

1 Arusha Urban 216 156 72% 240 192 80% 76%
2 llala 398 282 71% 458 299 65% 68%
3 Iringa Urban 12 12 100% 12 7 58% 79%
4 Kinondoni 204 100 49% 204 120 59% 54%
5 Mtwara Urban 4 3 75% 4 4 100% 88%
6  Songea Urban 24 18 75% 24 24 100% 88%
7  Tanga Urban 216 106 49% 216 118 55% 52%
8  Temeke 1452 1016 70% 1284 1027 80% 75%
Urban Districts 70% 75% 73%

9 Babati 12 11 92% 12 12 100% 96%
10 Bagamoyo 44 44 100% 44 44 100% 100%
11  Geita 222 222 100% 276 260 94% 97%
12 Kahama 156 95 61% 156 54 35% 48%
13 Kasulu 144 79 55% 144 55 38% 47%
14  Kilosa 12 7 58% 12 9 75% 67%
15 Kondoa 12 5 42% 12 10 83% 63%
16  Mbozi 12 10 83% 12 9 75% 79%
17  MoshiRural 480 304 63% 480 413 86% 75%
18  Muleba 204 162 79% 204 160 78% 79%
19  Musoma Rural 60 40 67% 75 68 91% 79%
20  Ruangwa 12 9 75% 12 10 83% 79%
21  Singida Rural 240 116 48% 240 180 75% 62%
22 Sumbawanga Rural 12 8 67% 12 7 58% 63%
23 Uyui 156 102 65% 156 71 46% 56%
Rural Districts 70% 75% 73%
Overall Mean 71% 76% 74%
Overall SD 70% 77% 75%
2-sample Wilcoxon Rank P-value 0.796 0.923 0.897

Sum test: urban =rural
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However supportive supervision visits were planned, districts reported the number
of visits they achieved as a proportion to the number planned. Overall, the mean
percent supportive supervision visits achieved by districts increased by 5% in 2011
from 70% in 2010 for both rural and urban districts. On average, both rural and
urban districts had similar scores on planned supportive supervision visits.
However, Bagamoyo (100%), Geita (97%), and Babati (96%) (all rural districts), had
the topmost scores on supportive supervision visits for both 2010 and 2011. The
lowest-achieving districts were Kahama, Kasulu, and Tanga Urban, with an average

achievement across 2010 and 2011 of 47%, 48%, and 52% respectively.

4.4 Discussion

This chapter presented the results of programme implementation strength data from
study districts for all six programme components. A general discussion of where
districts sit overall in relation to six dimensions is presented in Chapter 5 on

composite scores which incorporated the weighting scales generated in Chapter 3.

Human resources: Results presented in this chapter indicate that there was much
lower staffing of health workers in study districts than the number recommended by
the World Health Organization. Study districts were reported to have an average of
4 health workers (physicians, nurses and midwives) per 10,000 population as
opposed to the recommended number of 23 per 10,000 population.’*® Even though
the study did not research on the effect of low staffing on FANC and EmOC services,
the Global Health Workforce Alliance reported that shortage of human resources for
health is a threatening limitation to the achievement of the health-related MDGs
(MDG 4, 5 and 6).'57 Findings by this study on the inequitable distribution between
urban and rural districts agree with part of findings by Kieffer and Kiragu.32 Kieffer
and Kiragu found that lower staffing levels for most of the sub-Saharan African
countries was frequently affected by the inequitable distribution between urban and

rural areas, insufficient training, weak management, and low staffing ratios.

Service delivery: The service delivery component was evaluated based on the
number per 10,000 population of: health facilities, inpatient beds, and number of
first antenatal care visits. Urban districts were reported to have better scores on all
three indicators of service delivery than rural districts. The study reported an overall

average of 1.5 health facilities per 10,000 population (equivalent to 75 facilities per
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500,000 population). This proportion of health facilities seems to be over and above
the proportion recommended by the World Health Organization of 5 facilities per
500,000 population for provision of EmOC. While the proportion of health facilities
per 500,000 population seems overwhelming (25 times more than WHO
recommendations), the number of inpatient beds in health facilities especially those
available for use by pregnant and postpartum women needs to be increased. This
fact was revealed in the City of Dar es Salaam where there has been constant
overcrowding of the labour wards to the extent that up to three pregnant women
were reported to sharing one bed.158 [The City of Dar es Salaam is formed of three
municipal districts of Ilala, Temeke and Kinondoni — all of which were among the 23
districts of this study]. Overcrowding can heavily influence provision of essential
services to women in labour such as bed-side visiting of family members for
emotional support, privacy and dignity of women, and provision of other obstetric
services. All of such important services to women in labour can also have a

contributing effect to the coverage of services in study districts. 159 160

With about 94% and 96% of pregnant women attending first antenatal care visits in
study districts and in the national survey respectively,(TDHS 2010) Tanzania
appears to have relatively high coverage of first antenatal care visits compared to
most countries in sub-Saharan Africa.'®! While high coverage of first antenatal care
visits is an important indicator of the service delivery component and helps pregnant
women in receiving initial counselling services that are important during pregnancy
and overall health during pregnancy, neither the indicator nor the indicator on at
least four antenatal care coverage (WHO recommended) is likely to guarantee that
the woman would have received the required interventions.¢2 The indicators simply
assume that, compared to pregnant women with less visits or no visit at all, pregnant
women attending at least four antenatal care visits have increased likelihood of
receiving the key pregnancy-related interventions. The study used only three of the
seven WHO-recommended indicators for the service delivery component. It is very
possible that by including all seven indicators, results on the aggregate scores would

have shown a different picture in the study districts.

Drugs and supplies: The study has reported that around half of health facilities
stocked the essential drugs and supplies for FANC and EmOC services - with urban
districts having better stocking than rural districts. Drugs and supplies in the

Tanzanian health system are managed through the Integrated Logistic System
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(ILS). Figure 4.1 shows how the ordering and flow of supplies under ILS is managed.
The manual with procedures on how to roll-out the ILS in Tanzania points out that
all health facilities in the country are responsible for managing their funds for
purchasing of drugs and supplies, with funds being allocated from the central

government.163
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Figure 4.1: Ordering and flow of supplies under the Integrated Logistics System
Adopted from Integrated Logistics System Procedures Manual Roll-Out Version.163

While all planning and management of the ILS seems well in order, many areas
especially those in rural areas still experience lengthy stock outs and it is possible
that there is still a need for supporting health facilities in correct ordering according
to their needs as well as in ensuring stocks reach their destinations in time. Poor

stocking of the essential drugs and supplies in health facilities can be compounded
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by several challenges. For example, in 2010, a study by the Deliver Project in
Tanzania assessed over 1,000 facilities across the country on how ordering of drugs
was processed.’®* The study reported four key challenges: districts not submitting
the appropriate forms ‘Request and Requisition’ (R&R) on time as required, some
districts submitting the forms with “incomplete and missing critical information
such as facility name, facility code, and date of submission”, other districts did not
verify forms from health facilities for completeness or accuracy before forwarding
them to the Medical Stores Department (MSD), and lengthy delays “between the
completion of forms at the facility and their arrival at MSD”. It is possible that
districts in this study especially rural districts were most affected by one or more of

the four challenges identified by the Deliver Project study.

Health financing: Districts collect revenues from various sources — the main
sources being user charges, insurance funds, and basket funds. Basket funding is
the biggest contributor of district revenues and includes funding from donors, block
grants (for salaries), and funding from the central government. Expenditure on
health is mainly financed through revenues collected from user fees, health
insurance, and some of the basket funding. There are annual fluctuations on district
expenditure for health depending on priority areas set by counsellors within each
district. However, district revenues are allocated to several areas that are generally
priority areas and include education, health, agriculture, infrastructure, water and

sanitation, local administration, and other development activities.

While services for pregnant women and children under the age of five years in the
country’s public health facilities are supposed to be fee-exempt, user fees are still the
norm at all levels of the health system.!65 As a result, women using FANC and EmOC
services especially those in the most disadvantaged socioeconomic status (lowest
quintile) are most at risk of not accessing the services. Besides the universal health
coverage getting global attention, financial protection of people outside the formal
employment sector still attracts more debate on how to address equity implications
through different financing mechanisms.’®® Some studies have suggested that
funding of health services should move away from out-of-pocket payments to
prepayment funding mechanisms, which will help protecting people in lower income
groups and eventually reduce inequities.’®” With low health insurance coverage to
populations and unaffordability of health services, those not covered by health

insurance (for example the most vulnerable and the poor) are unlikely to have a
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guaranteed access to health services.'®® Even though the Tanzanian government
signed the Abuja Declaration in 2001 (which requires governments to commit to
spending 15% of the total government budget on health),'%® the World Health
Organisation reported that the country has not lived up to its commitment to the
Abuja declaration with its health spending falling from 17% of total budget in 2006
to only 11% in 2011.170 Despite the government’s strategy for providing sustainable
and integrated health financing, the country’s health financing system is still
fragmented. Even though there are various sources of funds and funding
programmes in Tanzania (for example the comprehensive national health insurance
fund (NHIF) and the voluntary CHF), still many people continue facing financial

hurdles from accessing the services.!!

Health information system: Results by this study have indicated that there was
sufficient reporting of HMIS reports from health facilities to district offices and that
urban districts had better HMIS data reporting to districts than rural districts (with
a rate of 44% compared to 40% in 2010 and 2011 combined). Reporting of data from
health facilities can be heavily influenced with lack of registers and lack of training
to staff responsible for compiling and preparing aggregate summaries. Timeliness of
reporting can also be affected by lack of regular transportation from facilities to
district offices. Overall, HMIS data reporting varies across study districts as it also

depends on the number and type of facilities in the district.

Contribution of health information system on the strength of FANC and EmOC
programme implementation relies on the use of information generated from health
facilities and from population-based surveys. Information use indicates how
important district planners and service providers base their decision-making on
information. While the study obtained sufficient data on the HMIS reporting rate
and timeliness and on some information regarding districts’ ICT capacity, it was
difficult to obtain documents with evidence on information use for planning of
maternal health programmes. It was not possible in most districts to access the
district’s main official document referred to as the comprehensive council health plan
(CCHP). CCHP document presents a detailed record of district information on health
expenditure, which is considered sensitive and rarely given for research purposes.
Important to this study, the document also contains the district’s performance
indicators for a following year’s planned implementation of health programmes.

Using only the number of reports submitted to the district medical officer’s office and
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the timeliness of reporting only captures part of the picture. An assessment of the
health information system would have been complete with an examination of how
district planners incorporate the collected information to prioritize maternal health

programmes in their respective districts.

Leadership and governance: This study found that the majority of the district
health management teams conduct quarterly visits, with some districts conducting
monthly visits. A follow up investigation of why districts had different frequencies
in conducting supportive supervision visits found two main reasons: districts
conducting monthly visits were more likely to do so due to set priorities and that
districts depended on sufficiency in funds and availability of vehicles. The World
Health Organization defines supervision as “the support and guidance that a
supervisor gives staff for whom he or she is responsible in order for them to perform
their duties effectively, competently, and receive job satisfaction”.!”2 In conducting
regular supportive supervision visits to health facilities in respective districts,
district health management teams improve the performance of health workers and
the overall performance of health facilities. Supportive supervision include district
supervisors assisting staff in charge of facilities and clinicians in setting goals,
putting in place the mechanisms for achieving annual targets, and monitoring and
evaluating overall facility performance. In completing the supervision task, visiting
officials provide feedback to the management for effective planning and execution of

activities.

4.5 Conclusion

While government efforts can be appreciated in producing a reasonable number of
nurses and midwives, more efforts are still required in increasing the number of
doctors and other non-physician clinicians. Efforts to increase production of the
health workforce from colleges and universities should be accompanied by an
equitable distribution of the human resources to mitigate observed differences
between rural and urban districts. In addition, in order to improve FANC and EmOC
service delivery, district health authorities and the Tanzanian government in
general need to build more health facilities that are equitably distributed in rural
and urban areas, facilities that are equipped (with operating theatres and blood
banks) as well as facilities that are staffed with skilled personnel. Availability of

essential FANC and EmOC drugs and supplies should be given priority by both the
124



central and local governments adequately addressing the issues known to affect
continued stocking. Essential drugs and supplies are important in ensuring that
women in need of the services receive them and help in avoiding unnecessary

inconveniences which, for some, this could result in fatal effects.

The Tanzanian government should also find more ways to increase funding to
districts and in expanding financial protection to the most vulnerable including
enforcing the fee-exemption to maternal health services as it should be. Further,
while the Tanzanian Ministry of Health and Social Welfare is scaling up the DHIS
system across all districts in Mainland Tanzania, much work is needed to ensure the
DHIS system functions optimally at the district level. Improving the DHIS
operability should be accompanied with improving health information system
infrastructures in lower facilities. Full functioning of the HMIS from lower facilities
upwards will ascertain feeding of information to districts and upper levels of the
health system thereby facilitating continued production of the evidence required in
planning FANC and EmOC health services. While council health management
teams prepare their annual plans and budgets to support supervision visits to health
facilities in districts, there is a need to streamline their routes and time spent in
health facilities in order to maximise their efforts providing the planned support to
low-level facilities for gradual improvement in the provision of FANC and EmOC

services.

Scaling the implementation of maternal health programmes in Tanzania (and in low-
and middle-income countries alike) requires that all six building blocks operate to
their full capacity in contributing to the overall strength of FANC and EmOC
programmes. Inequity in the implementation strength between urban and rural
districts still remains a visible divisive factor. Meanwhile, an agenda remains for
further work on how advocacy groups in districts can use these results to hold
authorities accountable in improving maternal health services and help reduce the

effects due to poor or unavailable services.
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Chapter 5: Weighted Scores of the
Implementation Strength

5.1 Introduction

Composite indices have been used in diverse fields as tools for comparison, policy
analysis, and public communication.!% 173 For example, the Dow Jones Industrial
Average and the Consumer Price Index are composite indices that have become
highly important measures for discussions of, respectively, investment forecasting,
and markets of consumer goods and services.l7 17 In the health sector, several
composite indices, such as the World Health Organization’s Global Burden of
Disease disability weights and the Health System Performance Index, have been
used to benchmark countries on numerous indicators of health.7¢ 177 In general
terms, composite indices share three common features: they are usually
multidimensional in nature, they can measure specific variables of interest at
national level, and they are designed to enable comparison across different units.!?®
Composite indices can also be applied at the global level or at national or subnational
level to stimulate a “programmatic response from lower level administrative
units”.17® Advantages and disadvantages of composite indicators over other

indicators are presented later in the Chapter under discussion.

This chapter begins by highlighting the steps used to construct composite scores,
followed by a description of the methods used to aggregate constituent scores and on
how the weighting scheme was applied on the unweighted summary scores. The
chapter also discusses how uncertainty around overall composite scores was
estimated and how reliability of the index was assessed. A summary of unweighted
scores from Chapter 4 (Tables 4.1 to 4.7) and those calculated for this Chapter (the
overall weighted scores) are presented and disaggregated by components and by
study districts. Maps of study districts are used to show variation of implementation
strength scores in three district categories: low performing districts, medium
performing districts and high performing districts. The chapter concludes by
highlighting some methodological challenges. It is important to note that

implementation strength scores presented in this chapter are intended to assess the
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inputs and processes as they relate to the “dose” side of the conceptual framework

presented earlier in Chapter 2 on Methods Overview Section 2.6.

5.2 Summary steps for constructing a
composite index

It was highlighted earlier (Section 1.4) that, construction of composite indices can be
a complicated process and that the process incorporates several methodological
concerns which would require care in addressing them. It is therefore necessary to
be thoughtful of the likely challenges that come along with computing composite
indices and in preparing the rankings. In search of a valid procedure for use in
preparing the FANC and EmOC programmes composite scores and the rankings of
study districts, two guidelines were examined for use in this study: the guidelines
prepared by the OECD, “Handbook on Constructing Composite Indicators”% and
the guidelines outlined by Jacobs et al’s paper, “Measuring performance: An
examination of composite performance indicators”.1%0 Table 5.1 presents the two
sets of guidelines in form of steps. The two guidelines seemed similar to a large
extent except in few steps. Due to their close similarities, this study adopted using
the OECD guidelines mainly because of its conceptual appeal. Elsewhere, Smith et
al had pointed other steps for constructing composite indicators for the health
system, which were also largely similar to those by Jacobs et al and included:
selection of the indicators, a consideration/assessment of the collinearity of the
components, identification of weights for the components, transforming the
constituent indicators, environmental influences on performance, and the analytic

approaches to inferring efficiency.00
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Table 5.1: Steps/guidelines for building a composite indicator

Steps by the OECD handbook

Steps by Jacobs et al

1. Theoretical framework
Provides the basis for the selection and combination of
variables into a meaningful composite indicator under a fitness-
for-purpose principle (involvement of experts and stakeholders
is envisaged at this step).

1. Choosing the units to be assessed

The choice of the organisational units (such as primary or
secondary care) will have an impact on the choice of indicators
which are available with which to assess their performance

2. Data selection

Should be based on the analytical soundness, measurability,
country coverage, and relevance of the indicators to the
phenomenon being measured and relationship to each other.
The use of proxy variables should be considered when data are
scarce (involvement of experts and stakeholders is envisaged at
this step).

2. Choosing the organisational objectives to be encompassed in
the composite

A decision must be made about the overall objectives against
which the organisations are to be assessed (This is probably
mainly a political task)

3. Imputation of missing data
Is needed in order to provide a complete dataset (e.g. by means
of single or multiple imputation).

3. Choosing the indicators to be included

Most fundamentally important where judgement is required. A
different set of indicators will produce a different composite
indicator and hence a different set of rankings, although it is not
known how different.

4. Multivariate analysis

Should be used to study the overall structure of the dataset,
assess its suitability, and guide subsequent methodological
choices (e.g., weighting, aggregation).

4. Transforming measured performance on individual indicators
There is no need for any transformation if it is possible to specify
a weight that indicates the relative value to the composite of an
extra unit of attainment in that dimension at all levels of
attainment. Otherwise a transformation is required.

5. Normalisation
Should be carried out to render the variables comparable.

5. Combining the indicators

The different dimensions of performance measured on different
scales (which are then transformed into a common scale) then
need to be combined in a meaningful way.

6. Weighting and aggregation
Should be done along the lines of the underlying theoretical
framework.

6. Adjusting for environmental or uncontrollable factors

Some units must operate in more adverse environmental
circumstances which may make the attainment of performance
outcomes more difficult for them. Thus for a

given level of expenditure, the production possibility frontiers for
these systems will lie inside those with more favourable
environmental conditions

7. Uncertainty and sensitivity analysis

Should be undertaken to assess the robustness of the
composite indicator in terms of e.g.,, the mechanism for
including or excluding an indicator, the normalisation scheme,
the imputation of missing data, the choice of weights, and the
aggregation method.

7. Examining variations in efficiency

Regulators may be interested in exploring the efficiency with
which organisations use resources in relation to achieving the
performance measured on the composite. This leads to the
examination of performance in relation to some measure of
resource use, usually cost.

8. Back to the data

Is needed to reveal the main drivers for an overall good or bad
performance. Transparency is primordial to good analysis and
policymaking.

8. Sensitivity analysis of the construction of the composite
indicator

The outcomes and rankings of individual units on the composite
may largely depend on the decisions taken at each of the
preceding steps. As such, an important consideration is the use of
a sensitivity analysis to explore the robustness of rankings to the
inclusion and exclusion of certain variables, changes in the
weighting system, using different transformation methods and
setting different decision rules to construct the composite

9. Links to other indicators

Should be made to correlate the composite indicator (or its
dimensions) with existing (simple or composite) indicators as
well as to identify linkages through regressions.

10. Visualisation of the results
Should receive proper attention, given that the visualisation
can influence (or help to enhance) interpretability

9. Empirical analysis

First part: exploratory — examines the underlying nature of the
data, including the distributions of the underlying indicators, how
they have been transformed, the correlations between the
indicators and a factor analysis. Second part: use of the dataset to
construct a new composite index through a simulation exercise.
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5.3 Methods

5.3.1 Step 1: Theoretical framework

The basis for selecting the indicators of the FANC and EmOC programme
components was pointed out in Chapter 3. Indicator selection was preceded by a
conceptual framework whose central objective was to delineate the interrelationship
between programme strength and programme results and the contribution of
contextual factors in either programme implementation or programme results. It
was argued in Chapter 3 that, programmatically, the WHO health-system-building
blocks appeared to package well the essential functional parts of a large-scale
maternal health programme such as the FANC and EmOC programmes. Choice of
such components is most likely to influence the choice of indicators.9° To minimise
the chances for selecting unrelated components, a literature search was conducted
(Chapter 3) resulting into selection of the building blocks. Chapter 3 further
described the multidimensional nature of the programme components (blocks) — a
basis on which each programme component was examined to identify its constituent
activities and/or elements. To validate the selection of activities and elements,
maternal health experts reviewed them and provided a final list. Based on the final
list of components and activities/elements, indicators for each programme
component were selected. To estimate the implementation strength of the two
programmes, a composite indicator is now required that will enable combining each

programme component’s contribution to implementation strength.

5.3.2 Step 2: Selection of indicators

Step one (of the OECD handbook) on theoretical framework concluded with a
selection of proxy indicators that were used for collecting programme data.
Indicators for the implementation strength were first introduced in section 2.3 and
briefly discussed in section 2.6.5 (both sections of Chapter 2), and extensively
discussed in Chapter 4 (section 4.2.2). A summary of the indicators for the
implementation strength is shown in Table 2.3 and included the following: for
human resources: the number of health workers per 10,000 population); for drugs
and supplies: availability of tracer drugs; service delivery: number of health facilities
per 10,000 population, the number of inpatient beds per 10,000 population, and

number of first antenatal care visits per 10,000 population; for health information
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system: quarterly HMIS reporting rate and timeliness of HMIS data; for health
financing: per capita district revenues and expenditure; and for leadership and
governance: number of supportive supervision visits to health facilities. As pointed
out in previous sections, indicators for the implementation strength were included
into the composite index based on their relevance in measuring components, their
use popularity in the literature, suggestions by the World Health Organisation, and
most importantly, availability of their data in study districts. Choice of the indicators
culminated in exclusion of other potential indicators for the implementation
strength. While this can have effect in the resulting composite index, Jacobs et al
concluded that composite indicators “can only draw on data that is available”.1%0 It
is also possible that a composite indicator can only be fit-for-purpose depending on
the data quality of its constituent indicators, and other issues such as those pointed
out by Jacobs et al as levels of aggregation, choice of different types of indicator and
the incentive effects of the composite indicators. Data quality and reliability issues
for the selected indicators of implementation strength were discussed in Chapter 4

(Section 4.3).

5.3.3 Step 3: Imputing missing data

Data for most indicators of the implementation strength were available from
1dentified sources. However, some districts had missing data for the components of
health financing and health information system. For example, on district revenues,
some districts had missing data on development funds, MMAM funds, Global Funds,
cost sharing, district own funds and insurance funds (Table 4.4). For the health
information system component, three districts did not have information on either
reporting or timeliness of HMIS reports (Table 4.6). Due to extreme differences in
revenues between study districts (for example, on Global Fund, Kilosa district had
T7ZS=4,389,316,500 while Iringa Urban had TZS=5,054,800), all missing data on
district revenues for urban districts were imputed with the median value for urban
districts and rural districts with the median value for rural districts. All three rural
districts with missing data on health information system were imputed with values

of the arithmetic mean for rural districts.
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5.3.4 Step 4: Multivariable analysis using PCA

The main aim of performing multivariable analysis is to predict values of one
explanatory variable given the value of one or more explanatory variables in a
regression model. Following on the OECD handbook, in order to explore the data and
to check for the underlying structure of the relationship between the composite
scores of programme components, the study used Principal Component Analysis
method (PCA) due to its ability to generate leading principal components. PCA
enhances clustering of structure from which features with the most variance are the
most relevant to the clustering.l”™ 180 PCA is a mathematical method that creates
linear combinations of the variables that are independent of each other. The first
principal component is the linear combination of the variables that gives the greatest
variability, and the last component reflects the least. The scores for each component
reflect correlations between the variables. Variables that are closely correlated with
each other will have high scores on at least one principal component. Even though
all the data (weighted scores) were expressed in the same unit, percentages, PCA
analysis was run on the correlation matrix in order to ensure equal weight.!®! The
numbers of principal components extracted were those whose associated eigenvalues

were greater than one.182

5.3.5 Step 5: Normalising data

Due to differences in units of measurements for some of the indicators of a particular
programme component, normalisation of data was conducted in order to make
constituent indicators comparable. There are a number of ways of normalising data
including the Min-Max and Distance to a reference.!% 183 To normalise data for the
indicators of the implementation strength, Chapter 4 (Section 4.2.4) discussed how
the Min-Max method was used. Briefly, the Min-Max method normalises data in
indicators to have an identical range of values from 0% to 100% by using the formula
(Xi — Xmin) / Xmax — Xmin) Where X; is the value for the 1th district 0 =1, 2, 3, ..., 23)

and Xmin and Xmax are the minimum and maximum values of X; respectively.
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5.3.6 Step 6: Aggregating scores and applying the
weights

To aggregate constituent scores of a programme component in each district, the
summary scores from the unweighted indicators were calculated (Chapter 4 on
unweighted scores). The summary scores were obtained by calculating the
arithmetic means of constituent indicators. Where arithmetic means were not on the
same scale, they were normalised to measure on the same scale of percentages. For
example, the summary score for the EmOC’ drugs and supplies component was
calculated by adding up the percentage availability in surveyed health facilities of
the following indicators (all in the same unit, %): delivery packs, episiotomy scissors,
manual vacuum extractors, vacuum aspiration or dilation and curettage Kkits,
neonatal bags and masks, injectable antibiotics, injectable uterotonic, and injectable
magnesium sulphate — and dividing by the number of the indicators, eight (all
variables/indicators had complete dataset). Another example for this was in
obtaining the summary score for the health financing component whose indicators
on revenues and on expenditures were separately added and divided by the number
of district population to obtain their corresponding district’s per capita revenues and
per capita expenditure. Per capita results were further converted to district scores
using the Min-Max formula to obtain scores in percentage and averaging them to
obtain an overall district score for the health financing component. District revenues
included indicators on Cost Sharing, Insurance Funds, Basket Funds, Block Grants,
Development Funds, District Own Funds, MMAM Funds, Global Fund whereas
district expenditure included recurrent expenditure and expenditure on
development activities. The arithmetic mean is an appropriate aggregation method
for indicators measured on same scale. The alternative aggregation method would

be using geometric means.

Having generated the summary scores for all component indicators, the next step
was to adjust components according to assigned weights. This was done by applying
the weighting scales obtained from maternal health experts, which were (for FANC
and EmOC respectively): human resources (23.8% and 24.8%), drugs and supplies
(19.7% and 19.8%), service delivery (17.2% and 18.6%), health financing (17.5% and
16.4%), health information system (11.2% and 10.3%) and leadership and

governance (10.6% and 10.1%). The overall implementation strength measure
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(overall composite score) was defined as a linear aggregate of the six components

such that:

CompScoreranc = 23.8%HR + 19.7%D&Sranc + 17.2%SDranc + 17.5%HF +
11.2%HIS + 10.6%L&G

CompScoreemoc = 24.8%HR + 19.8%D&SEmoc + 18.6%SDEmoc + 16.4%HF +
10.3%HIS + 10.1%L&G

Where:

CompScoreranc=0verall Implementation Strength Score for FANC
CompScoreemoc=0verall Implementation Strength Score for EmOC
HR=Human resources

D&Sranc=Drugs and Supplies for FANC

D&SEmoc=Drugs and Supplies for EmOC

SDranc=Service Delivery for FANC

SDemoc=Service Delivery for EmOC

HF=Health Financing

HIS=Health Information System

L&G=Leadership & Governance

[note: both FANC and EmOC programmes shared the same scores on HR, HF, HIS,
and L&G components except for the D&S and SD for which each had own component

scores]

The Stata command sum was used to generate the overall district’s composite score
(mean) in conjunction with the option iweight (importance weight) that adjusted the
district’s component scores according to their assigned weights. For example, the

overall composite score for Geita district for FANC programme was calculated as:

sum Geita_scoresranc [iweight=FANCweights]

Where:

Geita_scoresranc=Unweighted summary scores for each FANC component
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FANCweights=Respective weights assigned to FANC components.

The same approach was applied for the EmOC programme overall composite score,
using the respective EmOC scores and weights. Overall, absolute composite scores
were grouped to categorise districts into three performance levels: low performing
districts (with scores less than the lower quartile boundary), medium performing
districts (with scores between the lower and the upper quartile boundaries), and high

performing districts (those with scores higher than the upper quartile boundary).

5.3.7 Step 7: Uncertainty and Sensitivity Analysis

In developing the composite indices, possible uncertainties could have been
introduced because of carrying out some processes based on subjective judgement
and sample data. These could have been due to: selection of indicators, choice of the
weighting approach (using maternal health experts), the quality of programme data,
aggregation of scores from individual indicators, rescaling scores (normalisation) and
so forth. Performing sensitivity analysis and estimating uncertainty can “help gauge
the robustness of the composite indicator and improve transparency”’.%> The
robustness of the composite indicator determines whether findings obtained by
changing variable levels are consistent with original findings, and that the
conclusions are similar.1%* To analyse the robustness of the composite index, first
scatter plots were used to assess the relationship between each component and the
overall composite score, followed by successfully adding one component after the
other on the FANC and EmOC regression models discussed in Sections 5.3.6 and
5.3.7. Statistical significance was assessed based on the regression coefficients with
corresponding 95% confidence intervals. Using the final models, sensitivity analysis

was conducted to assess the effect programme components had on the overall
composite score of either programme (FANC or EmOC). A sensitivity parameter Y
was defined as the effect on overall implementation strength score resulting from a

O percentage change in one component while controlling for other components at
their modelled values. Four values of O: 25%, 50%, 75% and 100% (0% = base-case)
were used to determine sensitivity changes Y in the overall implementation strength
score. Results were presented in bar graphs showing sensitivity indexes Y with
associated O percentage changes.
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In addition, the reliability of the composite index was assessed by using Cronbach’s
alpha scores.!® 186 Cronbach’s alpha scores test the ‘internal consistency’ of a scale,
a quantitative measure of the degree to which items are related to each other.
According to Strainer and Norman, a scale is said to be homogenous if “all of the
items are tapping different aspects of the same attribute being measured and not
different parts of different traits”.187 Ponterotto and Ruckdeschel!88 proposed a value
of alpha=0.70 to be ‘good’ for a scale with fewer than seven items and evaluated with
fewer than 100 subjects — which was relevant for this study. Cronbach’s alpha scores
were presented in a table showing both inter-component correlations and the overall

internal consistency score.

5.3.8 Step 8: Back to the data (Ranking districts)

To identify programme components responsible for an overall good or bad
performance in study districts, study districts were ranked based on their composite
scores for each of the two programmes. Two tables (one for each programme) were
prepared showing study districts with their corresponding unweighted and weighted
scores. Maps were generated using ArcGIS 10.2 for Desktop (ESRI, United States)
to display study districts by low-, medium-, and high- performing groups. Low-
performing districts were those with a composite score of up to the lower quartile
score; medium-performing districts were those with scores between the lower
quartile and the upper quartile; and high-performing districts were those with scores

above the upper quartile.

5.3.9 Step 9: Link to other indicators

Step 9 of the guidelines was separately completed in Chapter 8 on dose-response by
linking the composite indices with other indicators through regression analyses.

Regressions used data from programme strength, coverage and contextual factors.

5.3.10 Step 10: Visualisation of the results

To visualise the results, tables, graphs and maps have been produced to help
interpretability of the results. The following sections present the results of the

composite indicators disaggregated by study districts.
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5.4 Results

5.4.1 Overall scores and district rankings

Tables 5.2 and 5.3 respectively show the FANC and EmOC implementation strength
aggregate scores of the programme components, with corresponding ranks of study
districts. The tables also show the overall composite scores for both unweighted and
weighted components and the corresponding weighted overall ranks of study
districts. Table 5.2 shows that Arusha Urban was the strongest district in
implementing FANC programme activities, with an overall weighted composite score

of 86%. Musoma Rural district had the least FANC overall weighted score of 24%.

On individual programme components for FANC, Arusha Urban had the highest
composite scores on four of the six programme components. The district scored 100%
on human resources component, 96% on drugs and supplies, 94% on health
financing, and 77% on service delivery. The remaining programme components were
topped by the rural districts of Geita with 55% on the health information system
component and Bagamoyo with 100% on the leadership and governance component.
Table 5.3 shows Arusha Urban being the district with the strongest implementation
of the EmOC programme, with an overall weighted composite score of 80%. Musoma
Rural was the weakest district in implementing the EmOC programme, with an
overall weighted composite score of 22%. In addition, in implementing the EmOC
programme, Arusha Urban was the leading district in the three components of
human resources, drugs and supplies, and health financing. The other three
components were topped by Iringa Urban district with 71% on service delivery, Geita
with 55% on health information system and Bagamoyo with 100% on leadership and

governance.
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Table 5.2: Overall Composite Scores and Ranking of Study Districts on FANC Programme Implementation Strength

Human resources

Service Delivery

Drugs & Supplies

Health Financing

Health Information

Leadership and

Overall FANC Score

Study District System Governance
Score Rank Score Rank Score Rank Score Rank Score Rank Score Rank Unweighted Weighted  Rank
Arusha Urban 100% 1 77% 1 96% 1 94% 1 46% 3 76% 11 82% 86% 1
llala 38% 4 75% 2 69% 6 59% 4 28% 14 68% 14 56% 56% 3
£ Iringa Urban 30% 5 67% 3 90% 4 66% 3 41% 6 79% 6 62% 61% 2
é Kinondoni 30% 7 49% 11 65% 9 40% 10 19% 23 54% 20 43% 43% 10
(DCU Mtwara Urban 14% 13 59% 4 80% 5 57% 5 35% 11 88% 4 55% 52% 5
g Songea Urban 66% 2 57% 5 36% 16 27% 15 23% 18 88% 5 49% 49% 7
Tanga Urban 17% 12 51% 8 67% 7 70% 2 24% 17 52% 21 47% 46% 8
Temeke 17% 11 38% 14 92% 3 54% 6 45% 4 75% 12 54% 51% 6
Babati 18% 10 51% 9 30% 20 27% 14 36% 10 96% 3 43% 38% 13
Bagamoyo 42% 3 54% 7 64% 10 38% 12 39% 7 100% 1 56% 54% 4
Geita 13% 15 38% 13 50% 12 12% 20 55% 1 97% 2 44% 38% 12
Kahama 9% 18 29% 20 60% 11 10% 22 48% 2 48% 22 34% 31% 16
Kasulu 7% 20 50% 10 32% 19 14% 18 22% 19 47% 23 29% 26% 22
Kilosa 29% 8 33% 17 12% 23 44% 7 27% 15 67% 15 35% 33% 15
é Kondoa 2% 22 31% 18 39% 15 23% 16 38% 8 63% 16 33% 29% 19
'g Mbozi 14% 14 39% 12 18% 22 14% 19 28% 12 79% 9 32% 28% 20
750 Moshi Rural 30% 6 37% 15 66% 8 42% 8 22% 20 75% 13 45% 44% 9
- Muleba 7% 21 17% 22 35% 18 28% 13 37% 9 79% 7 34% 29% 18
Musoma Rural 8% 19 16% 23 43% 14 3% 23 19% 22 79% 8 28% 24% 23
Ruangwa 22% 9 31% 19 35% 17 39% 11 42% 5 79% 10 41% 37% 14
Singida Rural 11% 16 37% 16 92% 2 22% 17 28% 13 62% 18 42% 41% 11
Sumbawanga R 9% 17 55% 6 22% 21 11% 21 19% 21 63% 17 30% 27% 21
Uyui 0% 23 28% 21 46% 13 42% 9 27% 16 55% 19 33% 30% 17
Overall Mean Score 23% 44% 54% 36% 32% 73% 44% 41%
Standard Deviation 22% 17% 25% 23% 10% 16% 13% 14%
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Table 5.3: Overall Composite Scores and Ranking of Study Districts on EmOC Programme Implementation Strength

Study District

Human resources

Service Delivery

Drugs & Supplies

Health Financing

Health Info System

Leadership & Gov

Overall Composite Score

Score Rank Score Rank Score Rank Score Rank Score Rank Score Rank Unweighted Weighted  Rank
Arusha Urban 100% 1 69% 2 71% 1 94% 1 46% 3 76% 11 76% 80%
llala 38% 4 65% 4 62% 5 59% 4 28% 14 68% 14 53% 53% 4
£ Iringa Urban 30% 5 71% 1 68% 2 66% 3 41% 6 79% 6 59% 57% 2
é Kinondoni 30% 7 45% 11 46% 15 40% 10 19% 23 54% 20 39% 39% 13
(D% Mtwara Urban 14% 13 68% 3 55% 9 57% 5 35% 11 88% 4 53% 49% 5
g Songea Urban 66% 2 65% 5 60% 7 27% 15 23% 18 88% 5 55% 56% 3
Tanga Urban 17% 12 63% 6 61% 6 70% 2 24% 17 52% 21 48% 47% 7
Temeke 17% 11 32% 14 55% 11 54% 6 45% 4 75% 12 46% 42% 9
Babati 18% 10 52% 8 41% 18 27% 14 36% 10 96% 3 45% 40% 11
Bagamoyo 42% 3 50% 9 39% 20 38% 12 39% 7 100% 1 51% 48% 6
Geita 13% 15 7% 23 41% 19 12% 20 55% 1 97% 2 38% 30% 17
Kahama 9% 18 10% 20 50% 13 10% 22 48% 2 48% 22 29% 25% 20
Kasulu 7% 20 35% 12 36% 21 14% 18 22% 19 47% 23 27% 25% 22
Kilosa 29% 8 28% 17 50% 12 44% 7 27% 15 67% 15 41% 39% 12
*§ Kondoa 2% 22 27% 18 55% 10 23% 16 38% 8 63% 16 35% 31% 16
g Mbozi 14% 14 28% 16 30% 23 14% 19 28% 12 79% 9 32% 28% 19
T;U Moshi Rural 30% 6 53% 7 64% 3 42% 8 22% 20 75% 13 48% 47% 8
“ Muleba 7% 21 25% 19 47% 14 28% 13 37% 9 79% 7 37% 32% 15
Musoma Rural 8% 19 8% 22 42% 17 3% 23 19% 22 79% 8 27% 22% 23
Ruangwa 22% 9 33% 13 58% 8 39% 11 42% 5 79% 10 46% 42% 10
Singida Rural 11% 16 30% 15 62% 4 22% 17 28% 13 62% 18 36% 33% 14
Sumbawanga R 9% 17 47% 10 36% 22 11% 21 19% 21 63% 17 31% 28% 18
Uyui 0% 23 9% 21 43% 16 42% 9 27% 16 55% 19 29% 25% 21
Overall Mean Score 23% 40% 51% 36% 32% 73% 43% 40%
Standard Deviation 22% 21% 11% 23% 10% 16% 12% 14%
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Figures 5.1 through 5.8 are maps of Tanzania showing study districts in the three
strength categories: poor performing districts, medium performing districts and high
performing districts, based on FANC and EmOC composite scores for each
programme component. Except for the components of service delivery (Figures 5.3
and 5.4, FANC) and drugs and supplies (Figures 5.5 and 5.6, EmOC), all other maps
show same scores for FANC and EmOC programmes. Figure 5.1 shows study
districts in strength categories for the human resources component, with Arusha
Urban, Moshi Rural, Bagamoyo, Ilala, Iringa Urban, and Songea Urban being in the
high performing group of districts. Study districts scored between 0% and 100% for
the component. Districts in the low performing group scored between 0% and 9% and
consisted of six districts of Musoma Rural, Muleba, Kasulu, Kahama, Uyui, and
Kondoa. Figure 5.2 shows study district performance on the health financing
component. Six four districts were in the high performing group, all of which were
urban districts of Arusha Urban, Tanga Urban, Iringa Urban, Ilala, Mtwara Urban,
and Temeke. Musoma Rural was the lowest scoring district with a score of 3% while

Arusha Urban had the highest score of 94% for the health financing component.

Figure 5.3 and Figure 5.4 show the overall performance of study districts on the
service delivery component for FANC and EmOC programmes respectively. High
performing districts on service delivery for FANC programme scored between 55%
and 77% and included Arusha Urban, Ilala, Iringa Urban, Mtwara Urban, Songea
Urban, and Sumbawanga Rural. High performing districts for EmOC service
delivery scored between 52% - 72% and included the districts Iringa Urban, Arusha
Urban, Mtwara Urban, Ilala, and Songea Urban. The low performing group of study
districts on FANC service delivery included the districts of Muleba, Uyui, Ruangwa,
Kondoa, Kahama, and Musoma Rural while those in the low performing group on
EmOC service delivery included Geita, Kahama, Muleba, Musoma Rural, and Uyui
districts. Figure 5.5 and Figure 5.6 show study districts on drugs and supplies for
FANC and EmOC programmes respectively. The high performing group of study
districts in stocking drugs and supplies for the FANC programme had six districts —
four of which were also in the high performing group for stocking EmOC drugs and
supplies. The high performing group on FANC drugs and supplies included one rural
district of Singida Rural and five urban districts of Temeke, Ilala, Kinondoni, Arusha
Urban, Iringa Urban, and Mtwara Urban, all of which scored between 69% and 96%.
High performing group of study districts on EmOC drugs and supplies scored

between 62% and 71% and included two rural districts of Singida Rural and
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Moshi Rural and three urban districts of Ilala, Arusha Urban, and Iringa Urban. All
rural districts of Kasulu, Babati, Sumbawanga Rural, and Mbozi were included in
both the low performing groups of study districts in stocking FANC and EmOC drugs
and supplies. Other districts included in the low performing group on FANC drugs
and supplies were Muleba, Kilosa, and Ruangwa whereas other districts in the low
performing group on EmOC drugs and supplies were Geita, Musoma Rural, and
Bagamoyo. Figure 5.7 shows the implementation strength for the health information
system component, with Geita, Kahama, Arusha Urban, Temeke, Ruangwa, and
Iringa Urban in the high performing group of districts. These districts scored
between 40.1% and 54.5% for the component. Lower performing districts had scores
between 18.6% and 23% and included Musoma Rural, Moshi Rural, Kinondoni,
Sumbawanga Rural, and Kasulu. All other districts fell into the medium performing
group, with scores between 24% and 40%. Figure 5.8 shows performance of study
districts on the leadership and governance component. Districts scored a minimum
of 47% and a maximum of 100% for the leadership and governance component. The
lower performing group of districts included eight districts, whose scores ranged
from the minimum score to 63%. The high performing group had five districts scoring
between 88% and 100%. Three of the high performing districts were rural districts
of Geita, Babati, and Bagamoyo.

Compared to all other five components, study districts had on average the best
performance on the leadership and governance component and performed the worst
on the human resources component. For each programme component, the high
performing group of districts was mostly dominated by urban districts, with rural
districts dominating the low performing group. Few rural districts featured in the

high performing group and few urban districts featured in the low performing group.

5.4.2 Principal Component Analysis

5.4.2.1 PCA results for FANC programme components

Table 5.4 shows the PCA results from the first and the second principal components
for all six programme components and their associated eigenvalues. The two
principal components were responsible for over two-thirds (67.4%) variation of the

original data with 45.7% and 21.7%for the first and second principal component
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respectively. Consecutive principal components had eigenvalues less than 1.0 and

were excluded from this analysis.

Table 5.4: FANC Principal Components with eigenvalues >1

FANC Programme Components Principal Components
(variables) 1 2
Human resources 0.4893 -0.0342
FANC Service Delivery 0.4819 -0.2315
FANC Drugs and Supplies 0.432 -0.0757
Health Financing 0.5152 -0.1944
Health Information System 0.2103 0.6582
Leadership and Governance 0.1792 0.6845
Eigenvalues 2.741 1.2995
(Proportion variation) (45.7%) (21.7%)

The first principal component gives high weights to the four of the FANC programme
components (original variables): health financing, human resources, FANC service
delivery, and FANC drugs and supplies human resources. The first principal
component increases with increasing health financing, human resources, FANC
service delivery and FANC drugs and supplies human resources The first principal
component gives highest weight to health financing — implying that high performing
districts (with strong programme implementation) tend to have relatively more
funding allocation than low performing districts. The second principal component
gives highest weight to leadership and governance and health information system.
The negative sign in the loadings implies that the programme component in question

correlates negatively with the implementation strength.

5.4.2.2 PCA results for EmOC programme components

Table 5.5 shows the PCA results from the first and second principal components for
all six programme components and their associated eigenvalues. The two principal
components were responsible for about 71% variation of the original data with 48.2%
and 22.7% for the first and second principal component respectively. Other principal
components had eigenvalues less than 1 and were excluded from this analysis. The
first principal component for EmOC gives high weights to four of the original
variables, namely, health financing, EmOC service delivery, human resources and
EmOC drugs and supplies. The first principal increases with health financing,
EmOC service delivery, human resources, and EmOC drugs and supplies — implying

that high performing districts tend to have relatively more funding allocation, higher
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Table 5.5: EmOC Principal Components with eigenvalues >1

EmOC Programme Components Principal Components
(variables) 1 2
Human resources 0.4837 0.0627
EmOC Service Delivery 0.4842 -0.2011
EmOC Drugs and Supplies 0.4724 -0.1355
Health Financing 0.5186 -0.1129
Health Information System 0.125 0.6863
Leadership and Governance 0.1542 0.6734
Eigenvalues 2.893 1.3627
(Proportion variation) (48.2%) (22.7%)

EmOC service delivery, more staffed with human resources, and have better stocks
of drugs and supplies than low performing districts. The second principal component
gives highest weight to the health information system components and leadership
and governance. As it was for FANC programme, the second principal component
increases with increase in health information system and leadership and governance
—implying that high performing districts are associated with health facilities having
high reporting and timing rates of HMIS reports and better supportive supervision

visits to health facilities.

5.4.3 Sensitivity Analysis

Figures 5.10 and 5.11 show the results from sensitivity analyses of the data for the
association between FANC and EmOC programme components and the overall
FANC strength index and the overall EmOC strength index respectively. To
determine the extent in sensitivity, each component was varied from 25%, 50%, 75%,
to 100% of its original weighted score on the overall programme strength. For FANC
programme (Figure 5.10), the implementation strength score appears to be
particularly sensitive to the four components of human resources, drugs and
supplies, health financing, and service delivery. For the EmOC programme (Figure
5.11), implementation strength appeared more sensitive to the human resources,
drugs and supplies, service delivery, and health financing components. When
component scores were set at 100%, human resources and drugs and supplies
exceeded 100% for FANC programme. Likewise, for EmOC programme, variation to
100% in components had the human resources, drugs and supplies, and health
financing also exceeding 100%. Sensitivity analyses results seem to confirm results
from other analysis (on maternal health experts, programme data from districts, and

PCA results) that the overall implementation strength of a programme is most
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sensitive to the four components of human resources, service delivery drugs, and

supplies, and health financing.

%age change in Overall FANC implementation strength

Bl 6%
Human 21%
Resource _ 54%
133%
4%
Service 15%
Delivery _ 39%
95%
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110%
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Figure 5.9: Sensitivity analyses for the association between the overall FANC
implementation strength and programme components

%age change in Overall EmOC implementation strength
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Figure 5.10: Sensitivity analyses for the association between the overall EmOC
implementation strength and programme components
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5.4.4 Reliability

Tables 5.6 and 5.7 shows the Cronbach’s alpha scores for components of the two
programmes. The standardised Cronbach’s alpha scores summarising the average
correlation of components with the overall composite scores, was 0.8271 and 0.8325
for FANC and EmOC programmes respectively, implying that the index has high
internal consistency. However, for both programmes, health information system and
leadership and governance components had relatively lower scores of correlations on
item-test and item-rest compared to other components, suggesting that the two

components were less correlated with other components.

Table 5.6: Cronbach’s alpha scores for FANC programme components, with overall

test scale, standardised to mean=0 and variance=1

. item-test item-rest average inter-item
ltem Obs | Sign ) ) ) alpha
correlation correlation correlation
Human resources 23 + 0.7833 0.6818 0.3790 0.7855
Service Delivery 23 + 0.7317 0.6122 0.3958 0.7972
Drugs and Supplies 23 + 0.7003 0.5709 0.4061 0.8040
Health Financing 23 + 0.7931 0.6952 0.3758 0.7832
Health Info System 23 + 0.4793 0.2994 0.4784 0.8462
Leadership and Governance 23 + 0.4384 0.2525 0.4917 0.8530
Overall Composite Score 23 + 0.9783 0.9661 0.3152 0.7342
Test scale 0.4060 0.8271

Table 5.7: Cronbach’s alpha scores for EmOC programme components, with overall
test scale, standardised to mean=0 and variance=1

. item-test item-rest average inter-item
Item Obs | Sign ; i i alpha
correlation correlation correlation
Human resources 23 + 0.8155 0.7272 0.3791 0.7856
Service Delivery 23 + 0.7512 0.6393 0.4003 0.8002
Drugs and Supplies 23 + 0.7375 0.6212 0.4048 0.8032
Health Financing 23 + 0.8205 0.7342 0.3775 0.7844
Health Info System 23 + 0.3958 0.2062 0.5175 0.8655
Leadership and Governance 23 + 0.4475 0.2644 0.5004 0.8573
Overall Composite Score 23 + 0.9753 0.9615 0.3265 0.7441
Test scale 0.4152 0.8325

5.5 Discussion

The main aim of this chapter was to generate the composite scores of FANC and
EmOC programmes that each study district scored according to achievement levels
of individual programme components. The chapter showed how the ten steps
suggested by the OECD handbook were followed in creating the composite scores.
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Important to this chapter was the ranking of study districts and the assessment of
the reliability and sensitivity of the composite FANC and EmOC programme

indices.

Based on the indicators and the approaches used to generate the composite scores,
Arusha Urban district scored the highest on the implementation strength with an
overall score of 86% and 80% for FANC and EmOC programmes respectively. Other
high scoring districts after Arusha Urban with their corresponding scores for FANC
and EmOC respectively, were: Iringa Urban (61%, 57%), and Ilala (56%, 53%). The
least performing districts (those with lowest overall scores) for both FANC and
EmOC programmes respectively, were: Musoma Rural (24%, 22%), Kasulu (26%,
25%), and Uyui (30%, 25%).

PCA results have shown that all six programme components form ‘naturally’ into
two groups: the first four (human resources, service delivery, drugs and supplies,
and health financing — with high loadings in the first principal component) and the
last two (health information system and governance and leadership — with high
loadings in the second principal component). This grouping suggests that all six
components are needed in the programme implementation. Item analysis
(Cronbach’s) confirmed the PCA results — that all six programme components are
useful in contributing to programme implementation strength. However, as the
results showed, some programme components contributed more to the overall
programme implementation strength than other components. PCA results also
supported the opinions of the maternal health experts on the four of the six
programme components with the greatest contribution to the overall implementation

strength of programmes.

Sensitivity analyses also detected some similar bearings that, the overall
implementation strength was most sensitive to the same four components, consistent
with the opinions of maternal health experts and the PCA results. The human
resources component appeared to be particularly contributing the most strength in
both programmes including drugs and supplies, service delivery and health
financing. These findings suggest that adequate staffing of doctors, nurses and
midwives, sufficient stocking of drugs and supplies in health facilities, health
financing and optimal service delivery together play a key role in successful

implementation of the two programmes of maternal health services. Even though
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reporting of health statistics from health facilities to district levels and provision of
regular supportive supervision to health facilities by district health authorities did
not seem to contribute much towards the overall implementation strength of
programmes, their inclusion in the implementation of FANC and EmOC activities is

acknowledged and they are important for the overall implementation strength.

There are several limitations in this sub-study most noticeable of which are the
selection of indicators (in terms of number and type), issues with weighting, and the
quality of data. It is possible that the type and the number of indicators used in
collecting data from study districts have had influence in the results of the
implementation strength as well as the ranking of study districts. For example,
while other indicators of FANC and EmOC programmes were well reported and had
sufficient level of quality (such as indicators for drugs and supplies, health financing,
human resources and health information system), measurement of the service
delivery component used only three of the seven recommended indicators by the
World Health Organisation. It is also possible that the selection of maternal health
experts (whose opinions were used to generate the weighting scale) is likely to have
influenced the quality of the results. For example, maternal health experts
originated from diverse backgrounds with different levels of expertise, different
working experience, and from different practice levels of the health system (Chapter
3). It is also possible (as was previously highlighted) that while they had such
differences in background, assigning their opinions with equal weights is likely to
have contributed to some measurement bias. Even so, the use of expert opinions has
been widely reported in the literature — as in the work by Ross and Begala.l®® Rose
and Begala used expert respondents in measuring levels and types of programme
efforts and estimated the overall maternal and neonatal program effort index in 55

countries.

The quality of data is key to the validity of any research study. While every effort
was made in ensuring the quality of data from identified data sources, it is possible
that some of the data collected from in study districts could be of questionable quality
and could therefore have affected the results of this sub-study. For example, besides
district coordinators collecting regular data from health facilities, they could possibly
have no control over the authenticity of the data they regularly collected from health

facilities for collation at the district level. The quality of health facility-level data lies
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with service providers who record service use in numerous registers and record

books.

Compared to other indicators, composite indicators can have several advantages and
disadvantages. According to Smith et al,’®© composite indicators include the
following advantages: they place performance at the centre of the policy arena, they
enable judgements to be made on system efficiency, and present the big picture
which can be easy to interpret. Smith et al also highlighted the following
disadvantages of composite indicators: that, by aggregating individual performance
measures, composites may disguise serious failings in some parts of the system
(becoming difficult to determine the source of poor performance) and that a
composite that is comprehensive in coverage may have to rely on poor quality data

1n some dimensions.

Tsui et al also pointed out an important shortfall of the composite indicators in that
they can be unreliable for comparing “apples and oranges” when constituent
indicators have no common unit of measurement.'’® Tsui et al’s view point could have
been true in this study in incidences for example indicators of the service delivery
component and those for the health financing component (district revenues and
expenditure) had different units of measurements with no common denominator, for
which, straightforward summation of individual component scores may not have
been a valid approach and could have incurred “a substantial loss of reliability”.19!
To moderate such effects, this study used indicators with common units where
possible (such as percentages) and normalised scores by rescaling them to take

values between the minimum value and the maximum value.

From time to time, computations of composite scores have involved assigning equal
weights to constituent indicators when, in reality, some indicators could be more
important to the summary index than others could. For example, the number of
qualified staff available at a district hospital could be more important in delivering
maternal health services compared to the number of supportive supervision visits
conducted by the district health management team. Using statistical analysis
(usually correlation coefficients) can be a better way to resolve bias in weighting.
Correlation coefficients can be generated using factor analyses or through regression
analyses in which coefficients of the predictor variables in the equation generated by

the data are taken as weights such as those in the quality of life index of the
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Economist Intelligence Unit. Sometimes, weighting issues are resolved by using
preference weights generated from surveys. For example in generating an index for
quality of life, Hagerty and Land suggested that “if a survey is available to measure
the distribution of citizens’ importance weight for each indicator, then agreement is
maximized when the index is constructed using the mean weights of citizens.”'92 In
the same way, this study conducted a survey of the maternal health experts from
which preference weights were generated and applied to composite indicators of the
implementation strength. Imputation of missing data is another likely limitation of
any study. For example, the effect of imputing missing values had elevated scores of
some of the known poor performing districts on the health information system
component. This was observed for the Ruangwa district whose 2011 data had 387
actual HMIS reports. The district did not have data for the number of its timely
reported HMIS reports and in its place, the district was imputed with the mean of
the rural districts of 376 — resulting in an overall score of 97%, far above the scores

of 1ts other indicators.

Despite their observed methodological issues and limitations, scores generated from
composite indices have been applied by several global bodies to estimate national,
regional, and local metrics on different issues. For example, in 2007, the World
Health Organization generated country profiles of environmental burden of disease
showing the impact of environmental factors on member states.!®3 Likewise,
composite scores from the Economist Intelligence Unit’s quality of life index have
recently been used to identify the best countries in which to be born in 2013.29¢ In
general, composite indices offer a summarised assessment of a complex problem in a
way that the public can easily understand and are therefore more likely to continue

to be in used in many policy areas.106

5.6 Conclusion

Designing composite indices encompasses technical and analytical issues which can
have policy implications. In order to minimise the effect of the highlighted
limitations in constructing composite indices and the likely policy implications,
analysts should take into account such issues and ensure they are adequately
addressed. Based on the minimum set of indicators that can be agreed among
national and district stakeholders, composite indicators can have the advantage of

using existing data, such as yearly census projections from the national bureau of
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statistics, routine data collection by districts and other official data sources
generating regular indicators of relevance — thereby minimising the operational cost

involving data collection.19

District rankings based on implementation strength scores can be used as a policy
analysis tool and as an accountability tool for strengthening the district’s health
system. As a policy analysis tool for maternal health programmes, implementation
strength scores can point out the best performing components, from which
programme implementers can adopt their technical and logistical delivery
approaches leading to efficiency. Improving efficiency in delivering a particular
component can potentially have some economic benefits in diverting district
resources to other struggling components. Likewise, as an accountability tool for
health system strengthening, implementation strength scores can be used by district
health care stakeholders (such as funding bodies, constituency councillors and
communities) to hold the local government authority to account for low rankings.
Future work on this study will benefit if data collection involved carefully selected
set of indicators (minimum set) that are considered representative of the
programmes. Data collection should also be extended to at least 3 years to be able to
perform time series analysis that can potentially give a better picture of the

implementation of programmes in study districts.
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Chapter 6: Coverage of FANC and
EmOC Programmes

6.1 Introduction

The World Health Organisation defines antenatal care as “the care that a woman
receives during pregnancy .9 Antenatal care is an important set of services
provided to a pregnant woman, and includes services aimed at promoting health and
nutritional support as well as prevention, detection and treatment of anaemia,
malaria, sexually transmitted infections and counselling on birth preparedness.
While traditional antenatal care used the “risk approach” with which pregnant
women are classified according to their likelihood of experiencing complications and
promotes frequent visits for better pregnancy outcomes,97 198 the alternative focused
antenatal care model , is centred around delivering high quality individualised care

targeted to needs and limited to four antenatal care visits during pregnancy.!%?

Evidence from several studies since early 2000s has supported the switch to the
focused antenatal care model especially in low- and middle-income countries on the
grounds that the new model has less burden on the health system and on pregnant
women and their families.2°0 A well prepared guideline on focused antenatal care
provides the following underlying principles for which care should be provided to
pregnant women:20! that care should be woman-friendly, a woman’s partner and any
other family member should be included during care visits, providers should respect
household decision-making, care provided should be culturally appropriate, and
individualised (by taking into consideration all of the information known about a
woman — current health, medical history, daily habits and lifestyle, household
situation, cultural beliefs and customs, and other unique circumstances - the skilled
provider can individualise components of care for each woman), as well as care being
integrated (to include STI and HIV testing/counselling, malaria detection and
prevention, micronutrient provision, birth planning, emergency planning and family

planning counselling).
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On the other hand, the handbook on monitoring emergency obstetric care,!28
underscored that the signal functions (Table 1.1) are the essential medical
interventions for averting life-threatening direct obstetric complications and
stresses the importance of health facilities in monitoring the functions as being the
essential indicators for monitoring a full range of obstetric services for women with
complicated pregnancies. To determine the situation of EmOC in Tanzania, Malecela
et al conducted a cross-sectional study for Mainland Tanzania’s public health
facilities.202 The situation analysis found that, while all hospitals in Tanzania were
supposed to provide comprehensive EmOC services (all 9 signal functions), only over
64% of the government hospitals provided the services. In addition, for the lower
health facilities (health centres and dispensaries), the situation analysis also found
disappointing results in which, despite delivery services being provided in 81% and
87% of surveyed health centres and dispensaries respectively, only 5.5% of the health
centres and none of the dispensaries provided basic EmOC services. Several factors
can contribute to such levels of EmOC services provision. For example, Olsen et al
conducted a study in northern Tanzania around same period as the situational
analysis by Malecela et al and found that poor quality of care in health facilities was
the main hindrance of women from accessing EmOC services and neither was their

ignorance of the services nor their ability to access the facilities.203

Since early 2000s, Tanzania has been scaling up focused antenatal care within the
health system with support from various partners including the two pioneering
programmes of ACCESS (Access to Clinical and Community Maternal, Neonatal and
Women's Health Services) and MNH (Maternal and Newborn Health) both under
Jhpiego with funding from the United States of America Agency for International
Development (USAID).204¢ According to the Tanzanian Demographic and Health
Survey (TDHS 2010),161 most pregnant women (96%) attend at least one antenatal
care visit, even though only 43% of them have the recommended four or more
visits.’6! In order to scale up coverage of EmOC in Tanzania, sustained and
multifaceted efforts to tackle both health-system factors and non-health system
factors need to be implemented. These efforts should include (but not limited to):205
health system strengthening, improving the quality of EmOC services in lower
health facilities, and strengthening public—private partnership in the continuum of
care. To implement such and more other efforts, the Tanzanian government laid out
the 2008 — 2015 plan called “the national road map strategic plan to accelerate

reduction of maternal, newborn and child deaths”2% in which, the MOHSW has used
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three strategies in reducing maternal and newborn mortality: policy and advocacy,
capacity building, and quality and performance improvement.22?” On policy and
advocacy, the government with support from partners developed and disseminated
national guidelines on how to provide both FANC and EmOC. On capacity building,
the MOHSW and partners have developed educational materials and has continued
to provide both pre-service and in-service training, and, on improvement of quality
of the services, the MOHSW and partners has and continue to provide interventions
on several quality improvement-related factors including “knowledge and skills,

motivation, and availability of key resources, supplies and equipment.”207

The aim of this chapter was to describe the pattern and levels of utilization and
coverage of focused antenatal care and emergency obstetric care in the 23 study
districts for the period between January 2010 and December 2011 using selected
indicators. All data on utilization and coverage of FANC and EmOC programmes
were drawn from the central database (DHIS) and the SARA survey — all previously
discussed in Sections 2.7.2, 4.2.2, with more discussion presented in Section 6.2.2

below.

6.2 Methods

6.2.1 Study design

Through access to a centralised database, this study reviewed two years’ worth of
monthly and quarterly records (from January 2010 to December 2011) on utilization
and coverage of antenatal and emergency obstetric care from health facilities in 23

districts of Tanzania.

6.2.2 Variables of interest and data sources

6.2.2.1 FANC coverage

The study used three proxy indicators for assessing FANC programme utilisation
and coverage (Table 2.4). The first indicator, “antenatal care coverage” was used to
assess the programme’s coverage and the second and third indicators, “proportion of
antenatal care clients testing for HIV/AIDS” and “proportion of antenatal care

clients receiving two to five doses of tetanus toxoid injections” were used for
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assessing the utilization of antenatal care services in health facilities. The three
selected indicators had higher data completion rates (better reported) and were of

considerably better data quality than other FANC coverage indicators (Table 2.2).

The first antenatal care visit is a “registration” visit important for initial procedures
to assess/prepare a woman for pregnancy and delivery. This includes full history,
examination, initial blood tests, immunization, and essential counselling on birth
preparedness. The number of clients attending their first antenatal care visit was
therefore used as the numerator for the coverage indicator, whose denominator was
the number of expected live births in a district per year. The number of expected live
births per year was calculated using crude birth rates from national statistics and
projections of district populations for the years 2010 and 2011. The Tanzanian
National Bureau of Statistics estimated crude birth rates for 2010 and 2011 as 39.3
live births per 1,000 populations and 38.4 live births per 1,000 populations
respectively. 208 Number of live births in a year was used as denominator for the other
two utilization indicators. Number of antenatal care clients testing for HIV/AIDS
and those receiving two to five doses of tetanus toxoid injections were obtained from

the DHIS database.

6.2.2.2 EmOC coverage

In order to assess coverage of the EmOC programme, the study used three proxy
indicators, all of which are among the eight indicators listed in the United Nations
handbook for monitoring emergency obstetric care.128 The three indicators used (also
appearing in Table 2.4) included: the availability of EmOC services, the rate of
institutional deliveries, and the rate of Caesarean sections. According to the UN
handbook, availability of EmOC services is “measured by the number of facilities
that perform the complete set of signal functions in relation to the size of the
population”.28 The handbook stresses that a health facility is considered to be ‘fully
functioning’ if in the three months prior to health facility assessment it had
conducted the full set of the signal functions of EmOC (Table 1.1). The United
Nations recommends that, for every 500,000 population, at least five health facilities
should be available to provide basic EmOC services, of which one should provide
comprehensive EmOC services.!2? Because presence of health facilities in a district
does not automatically qualify the district for the provision of EmOC services, the

indicator on availability of EmOC services was centred on assessing the nine signal
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functions. District scores on the signal functions were computed using data from the
SARA survey. SARA survey was conducted during the same period as this study’s
data collection and involved an average of 68% of each district’s facilities (Section
4.2.2). Survey enumerators interviewed health facility personnel on whether
facilities had conducted each of the nine signal functions in the three months prior

to the survey.

The second indicator for EmOC programme coverage was “institutional delivery
rate”. Institutional delivery rate was defined as the proportion of women giving birth
in health facilities (hospitals, health centres, or dispensaries) in specified period.
Delivering in a health facility increases the chance of a woman being attended by a
skilled birth attendant. In Tanzania, skilled birth attendants include physicians,
nurses and midwives and exclude traditional birth attendants and maternal and
child health aides. The numerator for the indicator was defined as the number of
women giving birth in health facilities and its corresponding denominator was the
number of expected live births in a district during the same period. The numbers of

women giving birth in health facilities were available from the DHIS database.

The third indicator was the rate of Caesarean sections performed in districts. This
was defined as the proportion of all births in the population delivered by Caesarean
sections in facilities. The numerator was the number of Caesarean sections
performed in 2010 and 2011. The denominator was the number of expected live
births in each district in the same period (2010 and 2011). The rate of Caesarean
section deliveries in a district is an indication of “access to and use of a common
obstetric intervention for averting maternal and neonatal deaths and for preventing
complications such as obstetric fistula”.’2® The UN recommends Caesarean section
deliveries be within a range of 5%—15% of all deliveries.!?8 Numbers of Caesarean
sections performed in districts was reported by health facilities and were available

for use in the DHIS database.

6.2.3 Data quality assessment and cleaning

An overview of the overall quality of data for this study was presented in Chapter 2
on Section 2.5 (training, logistics and data collection). Data quality assessment for
this study was discussed in Chapter 4 under Section 4.2.3 (data quality assessment

and data cleaning). Some of the implementation strength indicators shared the same
158



data sources with the indicators for programme results. For example, all three
indicators of FANC programme results and two of the three indicators of EmOC
programme results drew data from the DHIS central database — similar to health
information system component indicators. In addition, the third indicator of EmOC
programme results (availability of EmOC services) obtained data from SARA survey

— same data source to drugs and supplies component of the implementation strength.

After retrieving all relevant data from the DHIS central database, data cleaning was
performed before transferring to Stata version 13 for analysis. Hellerstein defines
data cleaning as “computational procedures to automatically or semi-automatically
identify and, when possible, correct errors in large data sets”.209 Data errors in the
DHIS database could have been introduced through reporting from facilities, during
data entry, or during integration of data from the multiple sources. For example, the
number of deliveries (including Caesarean section deliveries) appeared in three
different tables in the DHIS database: in quarterly facility reports, (DHIS table
F004-page2); in annual district, attendance reports (DHIS table FO05-page2) and in
annual district labour and delivery reports, (DHIS table FO05-page6).

Data cleaning involved detecting and correcting (by replacing or modifying) or
deleting any fraudulent, inaccurate, or irrelevant data points in the dataset?!© — an
exercise that involved the author, the two trained DHIS data managers and the
reporting district coordinators who were asked to crosscheck with original data
sources from health facilities and respective districts. Overall missingness in data
was low. For example, for FANC programme results, Moshi Rural, Kilosa, Muleba,
and Singida Rural had one or two data points missing in either one or two indicators
for either 2010 or 2011 or both, and likewise for EmOC programmes with Kilosa,
Sumbawanga Rural and Uyui districts. Rural mean values were used for single
Imputations in missing data points for the districts because all districts with missing

values were rural.

6.2.4 Analytical methods

Health facility data were exported from the DHIS database to Stata version 13, and
summarized using tables. For each indicator, summary statistics were generated for
all 23 study districts. For uniformity of comparison with other districts, all indicators

for FANC and EmOC were expressed as percentages and a summary score was
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generated by averaging the percentages of all indicators for each district. Indicators
for FANC included expected number of live births per year, percentage coverage of
antenatal care services, protection rate of pregnant women against tetanus, and
percentage HIV/AIDS testing coverage. Indicators for EmOC included utilization
and coverage of emergency obstetric care services (based on 3-month retrospective
survey of the nine signal functions), institutional delivery rate and on Caesarean

section rate.

For most indicators, a hypothesis test was performed to compare districts based on
residence (urban versus rural) to detect any contributing effect on coverage of the
FANC and EmOC indicators. For example, with the assumption that urban
populations have relatively better access to health services than rural districts, a
null hypothesis — Ho: urban districts have similar HIV/AIDS testing coverage as
rural districts — was tested using a two-sample Wilcoxon rank-sum (Mann-Whitney)
test to show the significance level (P-value) of the differences observed between

urban (n=8) and rural (n=15) districts.

6.3 Results

6.3.1 Coverage and utilization of antenatal care

Table 6.1 presents results on both utilization and coverage of antenatal care for the
FANC programme. Results on the three indicators used are presented and discussed

below.

6.3.1.1 Antenatal care coverage

Study districts had high coverage of antenatal care services with an overall mean of
113%, 95% CI (95% 132%), median of 115% for 2010 and overall mean of 106% , 95%
CI (86% 126%), median of 113% for 2011. Individual districts, however, had wide-

ranging antenatal care coverage, from as low as 39% in 2010 and 35% in 2011 to as

i Aggregate rates over 100% could mean numerator was larger than the denominator — for
example, more pregnant women attending antenatal care clinics than the anticipated annual
number of live births pre-set by Council Health Management Teams. It is also possible that
service providers could have included repeat visits in compiling reports to the districts.
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Table 6.1: Coverage of antenatal care and utilization of FANC services in study districts for 2010 and 2011

Expected number Percentage antenatal Percentage tetanus toxoid Percentage HIV/AIDS o

L . . . e . District

No Study district Residence of live births care coverage utilization coverage testing coverage Score

2010 2011 2010 2011 2010 2011 2010 2011

1 Arusha Urban Urban 14,246 14,312 174% 177% 144% 71% 126% 105% 133%
2 llala Urban 28,376 28,036 213% 218% 106% 107% 107% 129% 147%
3 Iringa Urban Urban 5,999 6,090 100% 116% 45% 56% 92% 72% 80%
4 Kinondoni Urban 48,620 48,009 113% 117% 57% 24% 78% 31% 70%
5 Mtwara Urban Urban 4,818 4,874 51% 48% 59% 65% 78% 84% 64%
6 Songea Urban Urban 6,903 6,995 201% 122% 98% 57% 142% 87% 118%
7 Tanga Urban Urban 11,746 11,739 130% 135% 67% 21% 70% 33% 76%
8 Temeke Urban 34,230 33,793 136% 172% 95% 81% 103% 67% 109%
9 Babati Rural 16,026 16,258 75% 74% 50% 41% 59% 64% 61%
10 Bagamoyo Rural 10,913 10,897 91% 80% 60% 37% 79% 65% 69%
11 Geita Rural 33,644 33,786 134% 146% 62% 70% 54% 27% 82%
12 Kahama Rural 32,036 32,591 122% 104% 87% 67% 44% 23% 75%
13 Kasulu Rural 24,811 25,108 92% 119% 58% 78% 17% 55% 70%
14 Kilosa Rural 23,107 23,056 115% 35% 74% 17% 58% 37% 56%
15 Kondoa Rural 19,627 19,521 83% 82% 54% 58% 60% 14% 58%
16 Mbozi Rural 26,028 26,188 123% 113% 57% 40% 65% 82% 80%
17 Moshi Rural Rural 18,160 18,032 39% 46% 34% 67% 19% 48% 42%
18 Muleba Rural 18,697 18,908 127% 130% 72% 70% 45% 46% 82%
19 Musoma Rural Rural 16,505 25,704 67% 50% 92% 63% 59% 35% 61%
20 Ruangwa Rural 5,777 5,746 76% 68% 65% 64% 62% 61% 66%
21 Singida Rural Rural 19,135 19,106 87% 70% 44% 37% 54% 45% 56%
22 Sumbawanga Rural Rural 18,981 19,184 143% 103% 125% 67% 50% 10% 83%
23 Uyui Rural 13,856 13,925 117% 118% 103% 106% 92% 61% 99%

Urban Districts Mean 140% 138% 84% 60% 100% 76% 100%

(Median) (133%) (128%) (81%) (61%) (97%) (78%) (95%)

i Mean 99% 89% 69% 59% 54% 45% 67%

Rural Districts .
(Median) (92%) (82%) (62%) (64%) (58%) (46%) (69%)
Mean 113% 106% 74% 59% 70% 56% 80%
Overall (95% ClI) (95% 132%) (86% (63% (48% 70%) (57% (37% 67%) (68% 90%)
(Median) (115%) 126%) 86%) (64%) 85%) (55%) (75%)
2-sample Wilcoxon rank-sum test for Ho; urban=rural P-value 0.061 0.02 0.302 0.838 <0.001 0.01 0.0201

Source: DHIS database
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high as 213% in 2010 and 218% in 2011. For both years of assessment, urban
districts had higher antenatal care coverage than rural districts, with 2010 means
(medians) of urban=140% (133%) versus rural=99% (92%) and with 2011 means
(medians) of urban=138% (128%) versus rural=89% (82%). The differences in
antenatal care coverage between urban and rural districts are significant for 2011,
with P—value=0.02; but of borderline significance for 2010 (P—value=0.06). The top
three districts with high antenatal care coverage for 2010 and 2011 were all urban
districts. These were, Ilala, Songea Urban and Arusha Urban (in 2010) and Ilala,
Arusha Urban and Temeke (in 2011). Moshi Rural, Mtwara Urban, and Musoma
Rural were the lowest performing districts on antenatal care coverage in 2010. In

2011, the lowest performing districts were Kilosa, Moshi Rural, and Mtwara Urban.

6.3.1.2 Tetanus toxoid coverage rate

On average, about three quarters of pregnant women attending for their first visits
in antenatal care clinics received between 2 to 5 injections of tetanus toxoid in 2010;
mean=74% (95% CI: 63%—86%). In 2011, this dropped to 59% (95% CI: 48%—70%).
For both years, the proportion of pregnant women in urban districts who received 2—
5 doses of tetanus toxoid was higher than that in rural districts. In 2010, a mean
(median) of 84% (81%) of pregnant women in urban districts received 2—5 doses of
tetanus toxoid injection compared to 69% (62%) in rural districts. Similarly in 2011,
a mean (median) of 60% (61%) of antenatal care clients in urban districts received
2-5 doses of tetanus toxoid injection compared to 58% (63%) in rural districts.
Overall, the differences between urban and rural districts in coverage of tetanus
toxoid vaccination for both 2010 and 2011 appeared not significant, P-value=0.302
(for 2010) and P-value=0.838 (2011). Musoma Rural, Mtwara Urban, Moshi Rural,
Sumbawanga Rural, and Uyui were the districts with highest coverage of tetanus
toxoid vaccination in 2010. In 2011, the leading districts were Mtwara Urban,
Musoma Rural, and Ruangwa. Districts with the lowest coverage of tetanus toxoid
vaccination were Iringa Urban, Mbozi and Geita in 2010 and Tanga Urban,

Kinondoni and Mbozi in 2011.

6.3.1.3 HIV/AIDS testing rate

On HIV/AIDS testing coverage in study districts, the overall mean (95% CI) for 2010
was 71% (567%—85%). However, in 2011 HIV/AIDS testing coverage dropped to 52%

162



(37%—67%). Testing coverage for HIV/AIDS among pregnant women was higher in
urban districts for both 2010 and 2011 with mean (median) of 100% (97%), compared
to 54% (58%) in rural districts. There is strong evidence for this difference between
urban districts and rural districts in coverage of HIV/AIDS testing among pregnant
women (P-value<0.001 for 2010 and P-value=0.01 for 2011). The best performing
districts in testing of HIV/AIDS among pregnant women for 2010 were Mtwara
Urban, Iringa Urban, and Musoma Rural. The best performing districts in 2011 were
Mtwara Urban, Ruangwa, and Babati. The worst performing districts in HIV/AIDS
testing among pregnant women were Kasulu, Muleba, and Sumbawanga Rural in

2010; and Sumbawanga Rural, Kondoa and Geita in 2011.

The summary index (overall district score) indicated that Ilala district had better
antenatal coverage and utilization of FANC services, with a score of 147%. Moshi
Rural district tailed other districts, with an overall score of 35%. On average, urban
districts had better antenatal care service coverage and utilization, with an overall
score of 100% (median=95%) compared to an overall score of 67% in rural districts
(median=69%). Difference in the coverage and utilization of the services between

urban and rural districts was significant (P-value=0.02).

6.3.2 Coverage of EmOC services

Utilization and coverage of emergency obstetric care services was evaluated based
on the availability of EmOC services in study districts (based on scores on the nine
signal functions), on institutional delivery rates and on Caesarean section rates
(based on actual Caesarean sections conducted in districts). Overall, study districts
had an average score of 64% across all three indicators (Table 6.2). Urban districts
outperformed rural districts, with an average score of 87% compared to 51%. Best
performing districts on overall coverage of EmOC services were all urban districts:
Songea Urban (103%), Iringa Urban (102%), Ilala (97%), and Arusha Urban (92%).
Worst performing districts were all rural districts: Musoma Rural (31%), Singida

Rural (38%), and Geita (43%).

6.3.2.1 Availability of EmOC services in districts

Table 6.2 shows that, in 2011, study districts had 1,706 eligible health facilities that
were capable of providing basic EmOC services. These included 1,451 dispensaries,
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177 health centres, and 78 hospitals. Availability of EmOC services was not
evaluated based on the number and type of health facilities that reported offering
the services but on a survey of the nine signal functions. Table 6.2 shows the results
of the survey. Overall, study districts had an average score of 65% for provision of
the nine signal functions, ranging from as low as 41% (Geita district) to as high as
84% (Arusha Urban district). Again, urban districts had better overall coverage of
EmOC services than rural districts, with average scores of 71% and 61%

respectively.

6.3.2.2 Institutional delivery rates

There was an overall average score of 60% for institutional delivery, with
populations in urban districts delivering in health facilities at a rate of about 2.5
times that of populations in rural districts (urban districts=98%, rural
districts=40%). The three districts of Songea Urban, Iringa Urban, and Ilala
exceeded their projected statistics on institutional delivery, scoring 136%, 131%, and
117% respectively. Districts with the lowest institutional delivery rates were those

of Uyui (22%), Moshi Rural (23%), Musoma Rural (27%), and Singida Rural (29%).

6.3.2.3 Caesarean section rates

Caesarean section rates reflected the number of Caesarean section deliveries
performed in study districts as a proportion of the number of live births. To
transform Caesarean section rates to a scale between 0% and 100% for comparability
with scales in other indicators, all districts with Caesarean section rates below 5%
were assigned with a score equivalent to the respective rate divided by 5% (five per
cent is the minimum rate required by the World Health Organization for Caesarean
sections). Districts with rates of 5% or more were assigned a score of 100%. Table 6.2
shows that seven of the eight urban districts had a 100% Caesarean section rate
score, followed by Muleba district (86%) and Babati district (79%). The majority of
study districts had conducted the WHO-recommended proportion of Caesarean

sections of between 5% and 15% of all live births. Thirteen districts (over half of the
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Table 6.2: EmOC service coverage in study districts (with 2010 and 2011 routine data and 2012 survey signal functions)

1) Availability of EmOC Service (Signal Functi S istri
No Study District ) Availability of EmOC Service (Signal Functions Scores) HHFs AVLB  AVHFD AVCS 2)AVIDR CSR  3)Ccsp  District

AB uTt AC AVD MRP RRP NR CS BT Avrg Score
1  Arusha Urban 86% 93% 79% 100% 100% 100% 100% 50% 50% 84% 62 14,279 13,277 2,908 93% 20% 100% 92%
2 llala 91% 88% 79% 91% 88% 88% 91% 21%  18% 73% 175 28,206 32,993 2,710 117% 10% 100% 97%

3 Iringa Urban 100% 91% 80% 100%  91% 91% 91% 18% 9% 75% 28 6,045 7,910 1,453 131% 24%  100% 102%
4 Kinondoni 90% 67% 54% 68% 67% 67% 59% 2% 39% 61% 190 48,314 37,249 4,329  77% 9% 100% 79%
5 Mtwara Urban 70% 60% 56% 67% 50% 50% 56% 11% 11% 48% 20 4,846 4,382 727 90% 15% 100% 79%

6  Songea Urban 100% 91% 100%  100% 100% 100% 45% 9% 9% 73% 31 6,949 9,429 1,464 136% 21% 100% 103%
7  Tanga Urban 100% 91% 91% 96% 96% 96% 91% 30% 32% 80% 56 11,743 7,297 889 62% 8% 100% 81%
8 Temeke 74% 84% 74% 89% 100% 100% 95% 21%  21% 73% 148 34,012 25,219 725 74% 2% 43% 63%
9 Babati 100% 100% 97% 100%  92% 92% 83% 11% 8% 76% 45 16,142 5,214 638 32% 1% 79% 62%
10 Bagamoyo 96% 75% 81% 100%  88% 88% 84% 4% 2% 69% 66 10,905 4,387 277 40% 3% 51% 53%
11 Geita 70% 19% 16% 96% 35% 35% 87% 6% 2% 41% 73 33,715 17,719 596 53% 2% 35% 43%
12 Kahama 96% 100% 66% 78% 86% 86% 80% 4% 6% 67% 71 32,314 12,060 883 37% 3% 55% 53%
13 Kasulu 87% 84% 42% 81% 77% 77% 52% 6% 6% 57% 81 24,959 12,934 821 52% 3% 66% 58%
14 Kilosa 100% 96% 98% 98% 100% 100% 100% 2% 2% 77% 77 23,082 6,892 514 30% 3% 52% 53%
15 Kondoa 96% 75% 10% 100%  92% 92% 8% 2% 2% 53% 73 19,574 8,048 608 41% 3% 62% 52%
16  Mbozi 63% 43% 46% 84% 68% 68% 33% 4% 4% 46% 77 26,108 12,384 528 47% 2% 40% 45%
17  Moshi Rural 100% 100% 58% 97% 77% 77% 82% 11% 11% 68% 75 18,096 4,092 460 23% 3% 51% 47%
18 Muleba 84% 100% 22% 97% 100% 100% 81% 11% 11% 67% 42 18,802 11,910 813 63% 4% 86% 72%
19  Musoma Rural 98% 98% 34% 90% 85% 85% 33% 2% 2% 59% 63 21,104 5,642 73 27% 0% 7% 31%
20 Ruangwa 67% 70% 22% 89% 100% 100% 81% 4% 4% 60% 33 5,761 2,860 168 50% 3% 58% 56%
21 Singida Rural 100% 100% 93% 100% 15% 15% 38% 5% 5% 52% 63 19,121 5,461 307 29% 2% 32% 38%
22 Sumbawanga Rural 96% 72% 14% 91% 81% 81% 85% 2% 6% 59% 118 19,083 10,822 514 57% 3% 52% 56%
yul o o o (¢} (o (o (o (¢} (o (o} , , (¢} 0- () ()
23 Uyui 100% 100% 100% 100% 61% 61% 92% 0% 0% 68% 39 13,890 3,062 514 22% 3% 52% 47%
Urban Districts, Mean 89% 83% 76% 89% 86% 86% 78% 25%  24% 71% 89 19,299 17,219 1,901 98% 14% 93% 87%
Rural Districts, Mean 90% 82% 53% 93% 77% 77% 68% 5% 5% 61% 66 20,177 8,232 411 40% 3% 52% 51%
verall, vViean (¢} (o} (¢} (¢} () () () (¢} () (o} , ) o o (o} (o}
0 Y 90% 83% 61% 92% 80% 80% 72% 12%  11% 65% 74 19,872 11,358 929 60% 6% 66% 64%

AB= parenteral administration of antibiotics, UT=administration of uterotonic drugs, AC=parenteral administration of anticonvulsants, AVD= assisted vaginal delivery,
MRP=manual removal of the placenta, RRP=removal of retained products, NR=basic neonatal resuscitation, CS= Caesarean Section, BT=blood transfusion, HFs=Health
facilities; Av LB=Average number of live births; Av HFD=Average number of Health Facility Deliveries; AV CS=Average number of Caesarean sections; Av IDR=Average
Institutional Delivery Rates; CSR= Caesarean Section Rate;
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study districts) had less than 5% of births performed by Caesarean sections between
2010 and 2011. While Kilosa district had submitted no data on Caesarean sections,
Sumbawanga Rural and Uyui districts did not perform any Caesarean section
deliveries for having no qualified health facilities, although Sumbawanga Rural

district started a few operations after the assessment, in 2012.

6.4 Discussion

This study explored the pattern and levels of utilization of specific FANC and EmOC
services in study districts. The study also assessed the coverage of the two
programmes in the districts by looking at the number of clients receiving the services
from health facilities as a proportion of those that would be expected — derived from
population estimates. Study data were drawn from two years of 2010 and 2011 and
from more than a quarter of health facilities of Mainland Tanzania based in the 23

nationally representative districts.

Coverage rates for antenatal care reported by this study are largely in agreement
with those reported by the 2010 Tanzania Demographic Health Survey (TDHS
2010).161 Using the same definition of coverage (pregnant women having received
antenatal care at least once), TDHS 2010 reported that, for Mainland Tanzania,
antenatal care coverage was 96% — with 100% coverage in two regions of Kilimanjaro
and Dar es Salaam. All three districts of Dar es Salaam region were part of the 23
districts of this study. Both the TDHS 2010 and this study agree on the fact that
urban districts had higher antenatal care coverage than rural districts. This is likely
due to reasons that in the former there are more health facilities offering antenatal
care service than in the latter. Other studies also reported similar findings.2!1 212
This correlation could possibly explain the higher HIV/AIDS testing rates in urban
districts than in rural districts, with 66% versus 46% in 2010 and 46% versus 36%
in 2011.

The rates of tetanus toxoid vaccination reported by this study were higher than those
reported by the TDHS 2010. TDHS 2010 reported that, for Mainland Tanzania, the
tetanus toxoid vaccination rate was 48% which are in contrast to the vaccination rate
of 69% for2010 reported by this study. While the TDHS reported urban populations
had higher rates of tetanus toxoid vaccination than rural populations (61% versus

44%), this study found contradicting results showing that the proportion of pregnant
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women in rural districts receiving 2—5 doses of tetanus toxoid was slightly higher
than those in urban districts (64% in rural versus 59% in urban for 2010, and 58%
in rural versus 39% in urban for 2011). Findings of this study on availability of
EmOC health facilities differed from those reported by studies conducted in some
sub-Saharan countries. For example, Pearson and Shoo?'? found that, for a
population of 500,000, the number of facilities providing basic and comprehensive
EmOC were respectively: Kenya (1.1 and 1.6), Rwanda (0 and 4.3), South Sudan (0.5
and 1), and Uganda (1.0 and 1.2). Fauveau?!* also found that, in a survey conducted
in Guinea-Bissau, there were only 11 of the required 13 basic EmOC facilities and 3
of the required 5 comprehensive EmOC facilities in a population of over 1.1 million.
It is possible that the proportion of health facilities providing basic and
comprehensive EmOC services in study districts are likely to be inflated because the
SARA survey found out that not all facilities visited had actually conducted the

signal functions for either basic or comprehensive EmOC service.

There were some unexpected results from study districts, especially on indicators
using the denominator of number of expected annual live births. For example, the
three urban districts of Ilala, Iringa Urban, and Songea Urban exceeded their annual
expected institutional delivery rates. Districts with institutional delivery rates of
over 100% were likely to be associated with delivering more pregnant women from
neighbouring districts or had wrong denominators. Unexpected results were also
found in Moshi Rural district for the institutional delivery rate. Table 6.2 showed
that despite the district having a relatively higher number of health facilities (75)
compared to most other study districts, it had one of the lowest delivery rates, at
23%. There are two possibilities for such a finding the most plausible of which could
be that Moshi Rural women prefer delivering in the neighbouring Moshi Urban
district or that women in Moshi rural prefer to deliver at home or that the
denominator for the district was set higher than the reality. Additionally, reporting
numbers from health facilities to districts or from districts to the central database
could be another area where such errors could have being introduced. Other
unexpected findings are those on the overall decline of figures from 2010 to 2011. It
is unclear at this point as to what could have contributed to most indicators reporting
lower figures in 2011 than in 2010. One likely explanation could be logistical in that
SPD started its operations in 2010, it is possible that reporting of numbers could
have been improved in 2011 as district coordinators collated figures from study

districts with improved quality control of data.
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6.5 Limitations

While the study found high coverage and utilization of FANC and EmOC services in
study districts, it did not conduct a qualitative assessment (in-depth interviews
and/or focus group discussions) to complement findings from women using the
services. The study used health facility data which depended on how service
providers in health facilities were attentive to its quality. It is possible that, using
the National Bureau of Statistics’ projections to calculate the number of expected
live births could have introduced some unrealistic crude birth rates in study
districts. It is possible that women travel to different health facilities for services,
and may not go to the one closest or that some districts could have higher estimates
and others lower estimates for indicators whose denominator on the number of
expected live births was calculated using projections. Better estimates could be
obtained through active monitoring of live births using demographic surveillance

systems.

For good quality of antenatal care to pregnant women, WHO recommends at least
four antenatal care visits with the first visit well timed (between 12 and 16 weeks).162
The study restricted the numerator for antenatal care coverage to the number of
women who attended first visits only. While it was desirable to have the data on
number of clients attending four or more visits, such data were either not available
(not reported) or were unreliable due to recording issues for most study districts.
Antenatal care coverage is however a widely recognized indicator as an important
determinant of maternal health care coverage, and is used together with
institutional delivery rate for monitoring MDG-5 progress.2'> While data on the rate
of Caesarean sections can be collected in population surveys such as demographic
and health surveys, data for it indicator (Caesarean section rates) were collected
from hospital records as rates based on service statistics. Because Caesarean
sections can only be conducted in health facilities, data for this study were therefore
considered more precise than population-based rates. Facility data are collected
routinely from operating theatre logbooks, which were often the most complete

records available in study districts.

It is possible that not all hospitals and health centres provide comprehensive EmOC
services and that not all dispensaries provide basic EmOC services. This is

substantiated by the findings of the 2006 Tanzania Service Provision Assessment
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Survey, which reported that two of the 25 assessed hospitals and as many as 48 of
the 55 health centres did not perform Caesarean sections.?’6 The study did not
extend the assessment to other indicators of FANC services such as proportion of
clients receiving the required prophylaxis against malaria in pregnancy, iron
deficiency, and other services, but used indicators on vaccination with tetanus toxoid
and screening for HIV. The two indicators were adequately reported. It is possible,
therefore, that unreported indicators could have provided a different picture on

FANC service utilization from the picture portrayed by the two indicators.

According to the DHIS database, the 23 study districts have over 1,700 health
facilities, including 1,451 dispensaries, 177 health centres, and 78 hospitals. Most
health facilities are publicly owned and some are owned by either nongovernmental
(not-for-profit) organizations or the private sector. The number of health facilities in
districts fluctuates each year due to closure of some and opening of a few new
facilities in some districts. Not all facilities provide reproductive and child health
services. Most of the reported data on utilization of FANC and EmOC services
originated from HMIS Register Book 6, which records service utilization of antenatal
care in RCH clinics, and from HMIS Register Book 12, which records services

provided in Labour and Delivery wards.

The overall score of a district was based on either programme’s aggregation of its
constituent indicators. While assessing FANC programme coverage only three (of
potentially many) indicators were used: antenatal care coverage, utilisation of
tetanus toxoid in pregnant women, and HIV/AIDS testing rates among antenatal
care clients, and, only three of the eight WHO-recommended indicators were used to
assess EmOC programme coverage (availability of EmOC services, institutional
delivery rates, and Caesarean section rates). It is therefore possible that by including
other indicators for both programmes, coverage results would have shown a different
pattern and probably presented a much better balanced coverage picture. However,
excluded indicators for both FANC and EmOC programmes did not have data
reported from health facilities, or its data were sporadic and/or of insufficient
quality. Assessment of districts on FANC programme coverage did not include
indicators from all five themes of antenatal care service: history-taking, physical
examination, laboratory examinations, drug administration and immunization and
health education. The five indicators excluded from assessing EmOC programme

coverage included met need for EmOC, direct obstetric case fatality rate,
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intrapartum, and very early neonatal death rate, proportion of maternal deaths due

to indirect causes, and proportion of all births in EmOC facilities.

There may have been some potential for some degree of circularity between the
indicators of service availability for the implementation strength (Chapter 4) and
the EmOC signal functions (presented in this Chapter) for being closely related. The
service availability component of the implementation strength was measured by
three indicators of number of facilities per 10,000 population, number of hospital
beds per 10,000 population, and the number of first ANC visits per 10,000
population. EmOC programme coverage on the other hand, was measured by
percentage scores of the EmOC signal functions. While the higher the number of
facilities in study districts may not imply higher availability EmOC services, there
is an increased possibility that health facilities having conducted the EmOC signal
functions within three months of the SARA survey could be closely dependent on the

number of health facilities in study districts.

Another potential limitation with regard to EmOC is the extent to which the same
data might contribute both to implementation strength and to the outcome measure
of coverage. For EmOC, the implementation strength measure included drugs and
supplies on the day of the survey, whereas EmOC outcome measures included
provision of services over the previous 3 months. For example, one of the EmOC
signal functions is administration of uterotonic drugs in the previous 3 months,
which would be impossible if those drugs were never in stock. Although the data
source for drug stocks and for administration of drugs in the previous 3 months are
the same survey, separate questions were asked on these two issues. I therefore have

some confidence that there is a degree of independence of the two measures.

6.6 Conclusion

The high coverage of first antenatal care visits in Tanzania gives an opportunity for
reaching almost all women. Although less than half of women attend four or more
antenatal care visits, health care providers can still utilise the opportunity of first
visits by ensuring pregnant women are provided with all essential services including

promotional counselling services to improve repeat visits.
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Coverage of emergency obstetric care services is still low. Given that the Tanzanian
government has national guidelines for obstetric care service provision, district
health authorities should prioritise this area by ensuring essential drugs and
supplies are available in health facilities and providing on-the-job training to
clinicians and nurses for improved service provision. As expected, urban districts
had better statistics than rural areas. Action to reduce this inequity is urgently
needed. Tackling such challenges requires long term planning and commitment by

the central government and local authorities.

There 1s also a need for policy formulators, health planners and implementers of
FANC and EmOC programmes to develop an agreeable minimum set of essential
indicators to facilitate in monitoring and evaluation of the programmes. While the
Ministry of Health and Social Welfare has come up with the scorecard comprising of
13 indicators for reproductive, maternal, newborn, and child health (further
discussion of the scorecard in Chapter 10),217 it is important that the list of indicators
be inclusive of both the implementation strength and programme coverage as well
as some on equity to be able to have a balanced representation of the efforts directed
to and the results generated by programmes. Reaching at an agreeable set of
essential indicators should be a process that will involve top-down and bottom-up
discussions to allow mutual involvement of the parties along the chain of programme
implementation. Based on the final list of the agreed essential indicators, planning
and implementation of FANC and EmOC services at district and facility levels can
be achieved by prioritising efforts (funding and activities) aimed at improving the
indicators. For cost-effectiveness, continuous reporting of the essential indicators
should be aimed at obtaining data from routine systems that are already established
and whose collection is part of the quarterly data reporting. While data quality for
all data from routine systems is of priority, the quality of data for the essential
indicators should be given higher priority and improved in order to improve

evidence-based planning and programme implementation.
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Chapter 7: Contextual factors
relevant to FANC and EmOC

7.1 Introduction

In analysing associations between maternal health interventions and their effects
in low- and middle-income countries, numerous studies have assessed contextual
factors.136 218 Contextual factors can confound the association between an exposure
and an outcome variable thereby provide alternative explanations of the effect. For
example, a non-governmental organisation providing some form of community-based
Intervention to empower women socioeconomically can be associated with the
implementation a FANC programme (the exposure) in a certain district and at the
same time be associated with the increase in number of women delivering in health
facilities in the same district (the outcome), the community-based intervention will
be a confounder to the association between the exposure and the outcome.
Contextual factors can also play a role of effect modification (mediation) by
facilitating (positively) or inhibiting (negatively) the results of a certain programme.
For example, if the number of women delivering in health facilities somehow differs
from one specific age group of the women to another specific age group, then age will
be the effect modification of the association between the FANC programme and

delivering in health facilities.

Because of the likely role of contextual factors in programme coverage, it is
imperative to document and analyse their contribution in the effort to scale
programmes in target populations. Mangham and Hanson2!? pointed out four major
issues involved with scaling up a health intervention: service delivery issues, cost
1ssues, equity and quality issues, and other scale-up constraints. While most issues
can be resolved during planning and during implementation, other factors external
to designed interventions are likely to constrain its scale-up. If one of the goals of
programme is to scale it to its target population, implementers will benefit more if
they gain an understanding of factors in the context of the programme. It is in the
interest of funding bodies and local governments to scale up maternal health

programmes in order to accelerate achievement of the millennium development goal
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(MDG) 5. It is equally important to investigate, document and analyse the levels of
factors in context. If contextual factors are not properly documented, interventions
may not recognize the magnitude of their effect in delivering maternal health
Iinterventions and may not sufficiently associate the resulting effect with programme

activities.

This chapter describes the contextual factors associated with implementation of
FANC and EmOC programmes in Tanzanian districts. Contextual factors are
included in this study as key variables that are likely to explain differences in
coverage of maternal health programmes in districts. Contextual factors presented
in this chapter include total fertility rate, infant and under-five mortality rates,
female literacy levels, water and sanitation, transport and communication, natural
disasters and other projects and initiatives operating in a district. Results presented

here will be used in the next chapter on illustrative dose-response analysis.

7.2 Methods

7.2.1 Selection of indicators

A review of currently published articles on contextual factors in public health studies
was conducted. The search was limited to the PubMed database and included the
following search terms: ‘contextual factors’, ‘contextual characteristics’, ‘influencing
factors’, and ‘moderating factors’. Studies were included if they were published as a
free full text article and if they were conducted in a sub-Saharan African country.
Further criteria included articles published in English language and if they were
available in print or online and if were published between January 2003 and
December 2013. Additional list of targeted contextual factors related to
implementation of large-scale health programmes were included from the
literature.56 220 Resulting factors were further reviewed based on their relevance to
implementation, utilization, and scaling-up of FANC/EmOC programmes and the
possibility of getting related data from study districts during the limited time of data
collection. The summarised contextual factors were those other than FANC and
EmOC programme components that might have affected maternal health in the
study districts. Emphasis was directed at contextual factors that might have
changed over the two-year study period (January 2010 to December 2011). For each

identified contextual factor, a proxy indicator was developed for use in assessing its
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status in districts. The final list of factors appears in Table 2.5 and were grouped
Into six main categories: demographic, socioeconomic, environmental,

infrastructural, natural disasters and public health system.

7.2.2 Study design

The study involved a cross-sectional survey of district officials within the District
Executive Director’s office of each study district. The study also conducted a review
of documents and accessed data sources containing relevant information on selected

district- and/or national-level indicators.

7.2.3 The questionnaire and respondents

Using the final list of contextual factors and their corresponding indicators, a two-
page questionnaire was designed (Appendix 2: Data Collection Form for Contextual
Factors in a District). The first draft was prepared and distributed to three (of 23)
data collectors who consulted for opinions with district sources and used their own
experience in districts to advise on some key content and design issues.
Improvements were made and the final version of the questionnaire was updated.
The questionnaire contained two modules: a module on ‘health’ designed to obtain
data on projects and initiatives (other than FANC and EmOC) within the public
health system that operated in the district. The second module of the questionnaire
was designed to elicit data on contextual factors for water, sanitation, transport,
communication, and natural disasters. The main respondents to the questionnaire
were the district officials of different departments within the District Executive
Officer’s office. District Executive Officers are the government executive officers at
the district level who implement government development programmes and are the

official record keepers of all development-related activities in districts.

7.2.4 Other programmes and initiatives

The ‘health’ module of the questionnaire was administered for all district medical
officers — including district health secretaries and the district social welfare officer.
Health module respondents were asked to state the names of projects/initiatives in
operation within the district and within the period from January 2010 to December

2011. In addition, respondents were asked to name the purposes, areas of coverage
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and funding sources for the stated projects/initiatives. Data collectors probed
respondents on all projects/initiatives providing services on maternal and newborn
health (other than FANC and EmOC programmes), on child health programmes
(immunization, micronutrients, nutrition), on malaria projects/programmes (indoor
residual spraying, bed net use), on HIV/AIDS projects/programmes (care and
treatment, counselling and testing), and on community health/social protection
programmes. Data collectors also reviewed district medical officers’ reports for
further information. The data collectors were the 23 FBIS coordinators who work
under the district medical officer and who were themselves familiar with health-
related projects within the district. Data collectors also visited departments within

the District Executive Director’s office to collect data on other indicators.

7.2.5 Water and sanitation

Data on the percentage of households using drinking water from improved water
sources were obtained from the water department and/or from the district planning
office. Clarification was provided on the term ‘improved drinking water sources’,
which included: piped water into dwelling, piped water to yard/plot, public tap or
standpipe, tube well or borehole, protected dug well, protected spring and bottled
water. Data on sanitation (proportion of households using improved toilet facilities
in the district were obtained from the sanitation and environment department (or
the planning office). The definition for ‘improved toilet facilities’ included: a flush
toilet, a piped sewer system, a septic tank and a protected or covered or ventilated
pit latrine. Data sources on transport and communication coverage in districts were
obtained from the transportation and communication departments and/or the
district planning office. The office of the district medical officer and the agricultural

department were used as data sources on natural disasters occurring in the district.

7.2.6 Socioeconomic factors

Data on female literacy (as proxy for maternal education) were obtained from the
Ministry of Education and Vocational Training. These data were limited to adult and
non-formal education, primary education and secondary education. United Nations
Children’s Fund (UNICEF) defines literacy rate as “total number of literate persons
in a given age group, expressed as a percentage of the total population in that age

group”.22l According to UNICEF, adult literacy rate “measures literacy among
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persons aged 15 years and older”?2! which matches with the conventional lower age
for women of childbearing age. On the other hand, The World Bank defines adult
female literacy rate as “the percentage of females age 15 and above who can, with
understanding, read and write a short, simple statement on their everyday life”.222
According to either definition, the numerator for female adult literacy rate would be
the total number of literate females aged 15 years or above. While the numbers
obtained from the Ministry of Education and Vocational Training besides being
useful and including all study districts, they did not include all females to satisfy the
indicator requirement as there were no data for females with post-secondary
education. The denominator for this indicator would also be the total number of
females of age 15 years and above. There were no data available specific for the
denominator for the study districts. As a proxy indicator of literacy in women of
childbearing age, the study therefore used the numbers from the Ministry of
Education and Vocational Training for the numerator and total population data

available from the National Bureau of Statistics for the denominator.

7.2.7 Demographic factors

Contextual factors on demographic indicators (total fertility rate, infant and under-
five mortality rates) were extracted from published reports from the National

Bureau of Statistics.k

7.2.8 Transport and communication

Data on transport were obtained from the District’s Transportation Department
and/or the Planning Office and were based on the percentage (actual or likely) of
villages/streets with accessibility to public (or own) transport services within 3
kilometres of district road’s network. Data for transportation were of interest for
linkage to reliable health facilities where antenatal care and obstetric care were

provided. Data on communication (based on the actual or likely percentage of

k Total fertility rate, infant mortality rate, and under-five mortality rate data were obtained
from the Tanzanian National Bureau of Statistics — the summaries of which appear in the
Tanzania Demographic Health Survey, 2010 as aggregates of the administrative zones. The
National Bureau of Statistics works with ICF Macro through its MEASURE DHS programme
in conducting DHS surveys in Tanzania, please see also: www.nbs.go.tz and
www.measuredhs.com
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villages/streets covered by the available telecommunication services and networks
in the district) were obtained from the District’s Communication Department and/or
the Planning Office. These type of data were needed for estimating a probable
linkage between women (as users of FANC and EmOC services) and the services
such as those provided through short messaging services (SMS) for communicating
reproductive and maternal health information. Even though existence of such a
linkage could not necessarily mean that women actually have access to reproductive
and maternal health information, it was considered that the higher the coverage of
mobile phone communication network (and potentially the more ownership of mobile
phones among women) the more likely women could be associated with access to

information.

7.2.9 Natural disasters

Data for the natural disasters (flood, famine, drought, and famine) were obtained
from the District Medical Officer and/or the District’s Agriculture Department. The
main interest for collecting such data was to establish if a district low most affected
with the natural disasters could be associated with weak implementation of FANC

and EmOC programmes and/or low coverage of the services to women.

7.2.10 Completeness of data and analytical plan

Data for all proxy indicators were collected from all study districts except for Arusha
Urban and Bagamoyo districts. Arusha Urban had data on female literacy levels and
data on estimates on demographic indicators only. Data for other indicators from
Arusha Urban could not be obtained during data collection period for reasons beyond
the control of the study. Bagamoyo district had all data for contextual factors except

for data on transport, communication, and natural disasters.

Data on transport for Bagamoyo districts were reported as not having been collected.
The District Engineer for Bagamoyo advised to contact him after relevant surveys
were completed later — outside the data collection period. Data on communication
and natural disasters could not be obtained due to absence from office of the
responsible personnel in the District Executive Director’s office. In addition, Iringa
Urban had missing data on the natural disasters of drought, floods, disease

outbreaks, and famine. Following low missingness in data and using Acuna and
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Rodriguez criteria,!%® all missing data for urban districts were imputed with urban-
district arithmetic means and rural districts with rural-district arithmetic means.
Data from questionnaires and data from other sources were centrally entered using
Microsoft Excel 2007 and were transferred to Stata version 13 for analysis, where
summary measures of means, medians, standard deviations (and 95% confidence

intervals where applicable) — were generated.

Further analysis was conducted to compare differences between urban and rural
districts in coverage of the indicators for the null hypothesis, Ho: “urban districts had
similar levels of contextual factors as rural districts”. Comparisons were done using
a two-sample Wilcoxon rank-sum (Mann-Whitney) test. Unless otherwise stated, all
P-values reported were those for the Wilcoxon rank-sum test comparing eight urban
districts with 15 rural districts. The study made efforts to document the names of
projects/initiatives that were in operation in each district. The list was however
neither exhaustive of all related programmes/initiatives nor of the contextual
factors. Programmes/initiatives documented were on maternal and newborn health
services (other than FANC/EmOQOC), children health care services (immunization,
micronutrients, nutrition, and so forth), malaria control programmes, HIV/AIDS

services, and those on community health/social protection programmes.

7.3 Results

7.3.1 Total fertility, infant mortality, and <5
mortality rates

Results on demographic rates are shown in Table 7.1. Mean total fertility rates (TFR)
in study districts in 2010 and 2011 were 5.18 (95% CI: 4.54 5.82) and 5.2 (95% CI:
4.46 5.78) respectively — slightly lower than the 2010 national estimates of TFR=5.4
reported in the Tanzania Demographic Survey.!6! Infant mortality rates (IMR) on
the other hand, were 76.1 (65.9, 86.4) and 74.6 (64.6, 86.7) in 2010 and 2011
respectively. That is, for every one thousand live births that took place in study
districts, about 76 babies in 2010 and 75 babies in 2011 died within their first year
of life respectively. Study districts had much higher IMR than national estimates of
51 deaths per 1,000 live births. Under-five mortality rates (USMR) were 120.9 (103.0,
138.8) and 118.2 (100.5, 135.8) for 2010 and 2011. USMR were much higher in study

districts compared to national estimates of 81 per 1,000 live births.
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Table 7.1: Demographic factors on TFR, IMR, and U5MR for 2010 and 2011

No. Study district Total Fertility Rate Infant Mortality Rate Under 5 Mortality Rate

2010 2011 2010 2011 2010 2011

1 Arusha Urban 4.3 4.2 37.4 36.5 52.5 51
2 llala 3.2 3.1 60 58.6 93.1 90.6
3 Iringa Urban 3.97 3.84 102.8 101.1 166.4 163.2
4 Kinondoni 3.2 3.1 60 58.6 93.1 90.6
5 Mtwara Urban 4.83 4.81 109.8 108 181.2 177.9
6  Songea Urban 4.96 4.96 84.8 83.1 135.2 132.1
7  Tanga Urban 4.21 4.12 73.3 71.8 116 113.4
8  Temeke 3.2 3.1 60 58.6 93.1 90.6
Urban Districts 4.0 3.9 73.5 72.0 116.3 113.7

9 Babati 4.3 4.2 37.4 36.5 52.5 51
10  Bagamoyo 4.99 4.95 87.4 85.8 139.7 136.7
11  Geita 5.7 5.6 76.9 75.3 120.9 118.2
12 Kahama 7.3 7.4 78 76.5 123.2 120.3
13 Kasulu 7.45 7.45 75.5 73.9 120 117.1
14  Kilosa 498 4.96 86.7 85 139.4 136.4
15 Kondoa 55 53 104.7 103 173 169.9
16  Mbozi 6.2 6.2 99.5 97.8 159.9 156.9
17  Moshi Rural 3.19 3.09 19.8 18.4 25 23.3
18 Muleba 7.37 7.38 96.7 95 157.8 154.7
19  Musoma Rural 7.03 7.04 94 92.2 1531 149.9
20  Ruangwa 4.02 3.98 74.5 73 117.9 115.2
21  Singida Rural 5 4.84 61.7 60.3 95.6 93.1
22 Sumbawanga Rural 6.95 6.96 104 102.2 170.2 166.9
23 Uyui 7.27 7.28 66.1 64.7 102 99.4
Rural Districts 5.8 5.8 77.5 76.0 123.3 120.6
Overall 51 5 80.5 78.6 127.7 124.2
Mean 52 51 76.1 74.6 120.9 118.2

Standard Deviation 1.5 1.5 23.7 235 41.3 40.8

A comparison between urban districts and rural districts showed that the former
had lower rates than the latter for both 2010 and 2011. However, only the lower
rates in total fertility were significant with P-values of 0.003 (in 2010) and 0.005 (in
2011) — meaning that, women in urban populations will have fewer babies than their
counterparts in rural districts. The leading districts with the lowest TFR rates in the
two years of assessment were: Moshi Rural, Ilala, Kinondoni and Temeke, all with
TFR=3.2 and all districts are from the Dar es Salaam region (the largest city in
Tanzania) with the exception of Moshi Rural district. Districts with the highest rates
in total fertility are Kasulu (7.45), Muleba (7.37) and Kahama (7.3), all of which are
located in the western and Lake Victoria zones. Study districts with the lowest
mortality rates for children (that is IMR and U5MR) in 2010 and 2011 were Moshi
Rural, Arusha Urban and Babati. Districts with the highest mortality rates for

children were Mtwara Urban, Kondoa, Sumbawanga Rural, and Iringa Urban.
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7.3.2 Female literacy levels

Results on female literacy levels are shown in Table 7.2. Overall, the number of
females with adult and non-formal education was reported to be higher across the
districts than the number of those with primary and secondary education. The
female literacy proportion, defined here as the sum of the number of females with
adult and non-formal education, primary education and secondary education divided
by the annual population, was reported to be higher in 2010 (mean=22.2%, 95% CI.:
21.1%—-23.3%) than in 2011 (21.4%; 20%—22.8%). The female literacy proportion for
rural districts appeared slightly higher than for urban districts in the year 2010,
with a mean percent of 22.4% (for rural districts) and 21.8% (for urban districts).
Female literacy proportions for 2011 were similar for both rural and urban districts.
The difference in female literacy proportion observed in 2010 between rural and
urban districts was however not significant (P-value=0.846). Geita, Arusha Urban,
and Musoma Rural had the highest female literacy levels, while to Ruangwa,
Kinondoni, and Mtwara Urban that had the lowest female literacy levels in 2010. In
2011, Arusha Urban, Geita, and Temeke had the highest female literacy levels, and

Ruangwa, Musoma Rural, and Songea Urban had the lowest.

7.3.3 Water and sanitation

Table 7.3 shows the percentage of households in study districts that used drinking
water from improved water sources and those using improved toilet facilities. The
overall coverage of the two indicators was higher in 2011 than it was in 2010. The
percentage of households using drinking water from improved water sources rose
from a mean of 58.7% (95%CI: 50.3%—67%) in 2010 to 61.9% (563.2%—70.6%) in 2011.
Use of improved toilet facilities also rose from a mean of 50.1% (40.0%—-60.1%) in
2010 to 55.5% (46.3%—64.6%) in 2011. Urban districts had higher coverage of water
and sanitation compared to rural districts. About three quarters (74.6%) of
households in urban districts in 2010 used water from improved water sources,
compared to just above half (51.3%) of households in rural districts. In 2011, the
proportion of households using water from improved water sources in urban districts

was 78.4% compared to 54.2% in rural districts.
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Table 7.2: Socioeconomic factors on proportion of literate females in study districts for 2010 and 2011

Number populations

Number of females with adult

Number of females

Number of females with

% female literacy

No  Study district in study districts and non-formal education with primary education secondary education to district pop

2010 2011 2010 2011 2010 2011 2010 2011 2010 2011
1 Arusha Urban 362,484 372,719 35,992 37,068 30,847 35,992 26,948 30,129 25.90% 27.7%
2 llala 722,027 730,108 76,751 78,445 74,438 76,751 21,097 25,069 23.90% 24.7%
3 Iringa Urban 152,649 158,592 13,206 13,464 11,659 13,206 6,727 6,628 20.70% 21.0%
4 Kinondoni 1,237,145 1,250,230 94,692 94,194 93,607 94,692 27,847 31,338 17.50% 17.6%
5 Mtwara Urban 122,588 126,923 8,768 8,700 8,733 8,768 3,612 3,431 17.20% 16.5%
6 Songea Urban 175,658 182,156 19,547 20,821 17,047 19,547 5,252 5,672 23.80% 25.3%
e  Tanga Urban 298,881 305,713 26,220 26,568 30,786 26,220 8,959 8,520 22.10% 20.1%
8  Temeke 870,999 880,022 88,845 88,895 88,506 88,845 24,682 26,003 23.20% 23.2%
Babati 407,780 423,380 38,416 38,176 39,157 38,416 8,748 10,223 21.20% 20.5%
10 Bagamoyo 277,673 283,780 27,995 27,528 27,367 27,995 7,180 8,023 22.50% 22.4%
11  Geita 856,074 879,836 112,775 116,368 108,203 112,775 9,058 12,747 26.90% 27.5%
12 Kahama 815,177 848,728 77,847 75,755 77,639 77,847 7,067 7,427 19.90% 19.0%
13 Kasulu 631,318 653,858 64,994 60,272 63,976 64,994 7,360 7,245 21.60% 20.3%
14 Kilosa 587,967 600,428 54,014 54,056 54,972 54,014 6,185 7,909 19.60% 19.3%
15 Kondoa 499,407 508,353 54,063 55,891 55,652 54,063 8,356 7,048 23.60% 23.0%
16  Mbozi 662,287 681,969 76,721 72,460 76,118 76,721 12,574 12,665 25.00% 23.7%
17 Moshi Rural 462,085 469,593 39,183 38,343 40,714 39,183 20,418 18,576 21.70% 20.5%
18 Muleba 475,742 492,404 49,857 51,767 51,544 49,857 5,918 7,273 22.60% 22.1%
19  Musoma Rural 419,962 669,365 49,231 48,706 49,014 49,231 7,323 6,921 25.10% 15.7%
20 Ruangwa 146,990 149,634 12,066 11,592 13,102 12,066 632 1,380 17.60% 16.7%
21  Singida Rural 486,901 497,562 55,434 46,917 47,835 55,434 8,342 6,313 22.90% 21.8%
22 Sumbawanga R 482,987 499,587 52,690 49,326 56,431 52,690 4,625 4,336 23.60% 21.3%
23e  Uyui 352,560 362,619 40,199 36,122 37,943 40,199 1,756 2,190 22.70% 21.7%

Urban Districts Mean 45,503 46,019 44,453 45,503 15,641 17,099 21.8% 21%
(Median) (31,106) (31,818) (30,817) (31,106) (15,028) (16,795) (22.7%) (22.1%)

Rural Districts Mean 53,699 52,219 53,311 53,699 7,703 8,018 22.4% 21%
(Median) (52,690) (49,326) (51,544) (52,090) (7,323) (7,273) (22.6%) (21.3%)

Mean 50,848 50,062 50,230 50,848 10,464 11,177 22.2% 21.4%

Overall (95% ClI) (38,847 (38015 62,110) (38,447 (38,847 62,849) (7,034 (100.5, 135.8) (21.1%, (20%,

(Median) 62,849) (48,706) 62,013) (49,857) 13,894) (7,427) 23.3%) 22.8%)

Test for Ho; urban =rural P-value 0.366 0.439 0.333 0.366 0.156 0.197 0.846 0.519
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Table 7.3: Water and sanitation factors: Proportion of households using drinking
water from improved water sources and improved toilet facilities in 2010 and 2011

% hholds using drinking water from % hholds using improved toilet
No. Study district Residence improved water sources facilities
2010 2011 2010 2011

1 Arusha Urban Urban 75 78 69 73
2 llala Urban 85 90 80 85
3 Iringa Urban Urban 93 95 75 85
4 Kinondoni Urban 70 75 55 55
5 Mtwara Urban Urban 52 58 48 50
6 Songea Urban Urban 71 74 94 98
7 Tanga Urban Urban 86 87 80 82
8 Temeke Urban 65 70 50 55
9 Babati Rural 59 61 25 35
10 Bagamoyo Rural 68 68 39 43
11 Geita Rural 55 59 44 46
12 Kahama Rural 58 64 44 49
13 Kasulu Rural 68 80 70 62
14 Kilosa Rural 75 79 78 80
15 Kondoa Rural 32 34 50 62
16 Mbozi Rural 38 39 15 48
17 Moshi Rural Rural 73 74 22 40
18 Muleba Rural 60 65 52 52
19 Musoma Rural Rural 39 43 12 13
20 Ruangwa Rural 36 36 63 67
21 Singida Rural Rural 32 32 40 40
22 Sumbawanga Rural 48 49 41 43
23 Uyui Rural 28 30 25 30
Urban Districts Mean 74.6% 78.4% 68.8% 72.96%

(Median) (71%) (75%) (75%) (82%)
Rural Districts Mean 51.3% 54.2% 41.3% 47.4%

(Median) (55%) (59%) (41%) (46%)

Mean 58.7% 61.9% 50.1% 55.5%
Overall (95% ClI) (50.3% 67%) (53.2% 70.6%) (40% 60.1%) (46.3% 64.6%)

(Median) (59.5%) (64.5%) (49%) (51%)
Test for urban=rural P-value 0.01 0.009 0.006 0.005

The percentage of households using improved toilets in urban districts in 2010 was
about 69% compared to about 41% of households in rural districts. Similarly, in 2011,
about 73% of households in urban districts used improved toilets, compared to 55.5%
in rural districts. The evidence of the differences in household use of water from
improved water sources and use of improved toilets between urban and rural
districts was strong, with all P-values less than or equal to 0.01. Iringa Urban, Tanga
Urban, Ilala, and Songea Urban (all urban districts) had an overall highest coverage
in water and sanitation for the years 2010 and 2011. Moshi Rural was a special

district in that it had the highest coverage of households using water from improved
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water sources (98% in 2011) but had less than a quarter and only 40% of its

households using improved toilet facilities in 2010 and 2011 respectively.

7.3.4 Transport and communication

Results on transport and communication indicators are shown in Table 7.4. The
percentage of villages/streets with access to public transport services within three
kilometres of the district’s road network increased from 65% (95%CI: 55%—74%) in
2010 to 70% (62%—78%) in 2011. However, not all roads within a district’s road
network are passable throughout the year. During the rainy seasons of 2010 and
2011 respectively, 30% and 26% of villages/streets had their roads not passable. On
the other hand, telecommunication services coverage in study districts’
villages/streets went up from 59% (44%—75%) in 2010 to 63% (48%—78%) in 2011.
Telecommunication services include use of mobile and landline phones, and are
provided by the Tanzania Telecommunication Company Limited — the main provider
of landline phone services. Main providers of mobile phone services are

Vodafone/Vodacom, Airtel, Tigo, and Zantel.

There were notable differences between urban and rural districts in coverage of
transport and communication services, although evidence on such differences was
very weak, P-values >0.05. Based on access to public transport within three
kilometres of districts’ road networks, urban districts had higher coverage than rural
districts: 67% versus 63% in 2010, and 73% versus 68% in 2011. Likewise,
telecommunication service coverage in villages/streets was better in urban districts
compared to rural districts: 73% versus 52% in 2010, and 77% versus 56% in 2011.
The urban districts of Songea, Tanga, and Iringa had, on average, the highest
coverage of their streets with transport services. Districts with the highest coverage
In communication services in villages/streets were those of Ilala, Songea Urban, and
Moshi Rural. Of particular interest, even though Kahama district is a rural district,
it also ranked high in communication service coverage of its villages. The high
coverage could potentially be linked to the presence of goldmines that have over the
last decade attracted international and local companies to operate in the district,

thereby increasing mobile phone companies’ presence.
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Table 7.4: Infrastructural factors on access within districts to transport and
communication networks for 2010 and 2011

% villages/streets with % of villages/streets with % of villages/streets
access to public transport  impassable roads during rainy covered by available
No  Study district Residence within 3km season telecomm services
2010 2011 2010 2011 2010 2011
1 Arusha Urban Urban 67 73 20 15 73 77
2 llala Urban 75 80 20 18 100 100
3 Iringa Urban Urban 80 85 50 60
4 Kinondoni Urban 60 65 40 30 80 80
5 Mtwara Urban Urban 24 32 3 5 24 32
6 Songea Urban Urban 95 97 0 0 100 100
7 Tanga Urban Urban 84 95 16 5 86 87
8 Temeke Urban 50 60 40 30 70 80
9 Babati Rural 15 40 44 45 38 48
10  Bagamoyo Rural 63 68 35 32 52 56
11  Geita Rural 32 35 13 12 54 64
12 Kahama Rural 76 81 20 16 92 94
13 Kasulu Rural 89 72 63 72 0 0
14  Kilosa Rural 56 67 21 8 77 78
15 Kondoa Rural 70 80 30 20 90 90
16 Mbozi Rural 61 63 44 40 10 13
17  Moshi Rural Rural 74 81 12 10 94 96
18  Muleba Rural 55 60 56 58 50 55
19  Musoma Rural Rural 75 78 25 22 73 85
20  Ruangwa Rural 80 87 20 13 0 0
21  Singida Rural Rural 65 65 35 35 55 55
22 Sumbawanga R Rural 69 72 26 22 46 48
23 Uyui Rural 70 70 75 75 0 0
Urban Districts Mean 67% 73% 20% 15% 73% 77%
(Median) (75%) (80%) (18%) (12%) (80%) (80%)
Rural Districts Mean 63% 68% 35% 32% 52% 56%
(Median) (70%) (71%) (28%) (22%) (54%) (55%)
Mean 65% 70% 30% 27% 59% 63%
Overall (95% Cl) (55% 74%) (62% 78%) (21% 39%) (17% 37%) (44% 75%) (48% 78%)
(Median) (70%) (72%) (26%) (21%) (63%) (71%)
Ho; urban =rural P-value 0.55 0.478 0.116 0.083 0.177 0.142

7.3.5 Floods, drought, outbreaks, and famine

Table 7.5 shows results on the extent districts were affected by natural disasters
(floods, drought, disease outbreaks, and famine) in 2010 and 2011. About a fifth
(19%, 95%CI: 7%—31%) and 22% (10%—33%) of villages/streets in study districts were
affected by drought in 2010 and 2011 respectively. Floods in study districts affected
9% (2%—16%) of villages/streets in 2010 and 13% (3%—24%) of villages/streets in
2011. About a tenth of villages/streets in study districts were affected by disease
outbreaks (9%, 2%—16%, in 2010; and 10%, 3%—18% in 2011).
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Table 7.5: Percentage of households affected by natural disasters in 2010 and 2011

% of district’s households affected by:

No  Study district Drought Floods Disease Outbreaks Famine
2010 2011 2010 2011 2010 2011 2010 2011
1 Arusha Urban 12 12 8 26 6 11 1 2
2 llala 0 0 5 5 2 1 0 0
3 Iringa Urban 12 12 8 26 6 11 1 2
4 Kinondoni 0 0 0 50 0 30 0 0
5 Mtwara Urban 61 64 31 43 2 4 1 2
6 Songea Urban 0 0 0 0 0 0 0 0
7 Tanga Urban 0 0 0 0 0 0 0 0
8 Temeke 10 10 13 30 30 30 5 7
9 Babati 6 6 0 0 0 0 25 25
10 Bagamoyo 22 26 10 8 11 10 22 24
11 Geita 5 2 1 1 0 0 5 2
12 Kahama 36 45 1 0 0 1 14 20
13 Kasulu 0 0 0 0 0 0 0 0
14 Kilosa 32 34 46 10 12 7 35 45
15 Kondoa 46 60 15 20 38 14 35 40
16 Mbozi 5 7 2 1 5 8 5 7
17 Moshi Rural 1 3 0 0 0 0 6 4
18 Muleba 70 75 50 58 50 60 70 75
19 Musoma Rural 45 48 18 15 13 16 75 78
20  Ruangwa 0 0 0 0 0 0 0 0
21 Singida Rural 65 55 0 0 3 4 35 35
22 SumbawangaR 0 30 0 1 28 31 0 0
23 Uyui 0 0 0 0 0 0 0 0
Urban Districts Mean 12% 12% 8 26% 6% 11% 1% 2%
(Median) (0%) (0%) (3%) (18%) (1%) (3%) (0%) (0%)
Rural Districts Mean 22% 26% 10% 8% 11% 10% 22% 24%
(Median) (6%) (19%) (1%) (1%) (2%) (3%) (10%) (14%)
Overall Mean 19% 22% 9% 13% 9% 10% 16% 17%
(95% Cl)  (7%31%)  (10% 33%) (2% 16%) (3% 24%) (2% 16%) (3% 18%) (5% 26%) (5% 26%)
(Median) (5%) (7%) (1%) (1%) (1%) (3%) (5%) (3%)
Ho; urban =rural (P-value)  0.233 0.178 0.965 0.194 0.623 0.865 0.033 0.033

Figure 7.1: Dar es Salaam’s infrastructural and residential devastation by floods
(Taken on 2274 Dec 2011, courtesy of Deutsche Welle Swahili Service)223

L Iren
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Likewise, in 2010, famine affected study districts an average of 16% (5%—26%) of
villages and streets, and 17% (5%—26%) in 2011. Urban districts were least affected
by famine compared to the other natural disasters (only 1% in 2010 and 2% in 2011).
Floods affected 12% of streets in urban districts in both 2010 and 2011. In particular,
some parts of Kinondoni and Ilala districts in the main city of Dar es Salaam were
most affected by the December 2011 floods. Mainstream media reported at least 23
people died and thousands of households were left homeless?24 225, Figure 7.1 shows
pictures of the effect of floods after devastating households and infrastructure on

22nd December 2011. No disease outbreaks were reported as following the floods.
7.3.6 Other non-FANC/EmOC projects/initiatives

Table 7.6 shows a list of projects and initiatives that were identified operating in
study districts in 2010 and 2011. It also shows the purposes of those projects and

Initiatives, including the main sources of funding and a general overview of coverage.

7.4 Discussion

This chapter presented results of the levels of contextual factors that could be
associated with the implementation strength and coverage of FANC and EmOC
programmes in the 23 study districts of Mainland Tanzania. There is a large
contextual variation across study districts whose relevance should be considered in
explaining the extent of the differences in outcomes. Such levels of contextual factors
should be accounted for in statistical analyses as factors that can potentially
confound the association between the programme implementation strength and
programme results. Even if there would be no statistical difference between urban
and rural districts for example, it is possible that contextual factors are likely to
affect either the implementation of programme activities or programme outcomes or
both and should thus be analysed and reported. In an attempt to explore their role

as potential confounders in the association between implementation strength
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Table 7.6: Public health system factors based on other projects and initiatives operating in study districts in 2010 and 2011

Types and purposes of projects/initiatives that were in operation in study districts in 2010 and 2011 that could potentially affect FANC and EmOC outcomes:
e Maternal and newborn health services (other than FANC/EmOC):

Purposes: Family planning, provision of youth-friendly services, development of skills for health workers, provision of supplies and drugs to health facilities,
payment for performance aimed at improving provision of maternal health services, prevention of mother to child transmission of HIV (PMTCT), reduction
of maternal and child deaths, advocacy for male involvement to attend ANC clinics, outreach provision of vaccines and supplies, renovation of health facilities,
and many others.

e Child health care services: (immunization, micronutrients, nutrition, etc.)

Purposes: providing nutrition for children in primary schools, reducing infections to infants, early infant diagnosis, food fortification, child protection against

illnesses, reduction of malnutrition for mother and child, improving newborn survival, nutrition for women and newborns, distribution of nutritional food to

children.

e Malaria control programmes:
Purposes: Larval control of malaria vector mosquitoes in their breeding sites, provision of subsidized vouchers for purchasing ITN bed nets for pregnant
women and newborns, distribution of mosquito bed nets, promotion of proper hang up of bed nets and conducting research on the quality of the insecticide

for spraying.

e HIV/AIDS services: (most widespread in all districts and with more coverage in both health facilities and communities)
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Purposes: Voluntary and provider-initiated counselling and testing of HIV/AIDS, provision of care and treatment and home-based care for people living with
HIV/AIDS, Prevention from Mother To Child Transmission of HIV, friendly services for youth reproductive health, service for TB/AIDS, reduction of HIV
infection through male circumecision, training of health care providers in PMTCT, supply of condoms and other equipment/supplies, providing psychosocial
support, community mobilization for TB care, cancer screening for HIV/AIDS patients, prevention and management of STI/RTI, early infant diagnosis

community sensitisation on HIV/AIDS, training of health workers and supply of HIV/AIDS drugs.

o Community health/Social protection programmes

Purposes: Development and delivery of services to the most vulnerable children, sensitization on care for water sources and the environment, community
health fund for health access, caring for the elderly, building residential houses for and providing loans and educational support to most vulnerable children,
supporting disabled children with bicycles and educational materials, supporting children and adults in acquiring birth certificates, early childhood care and
development, enhancing access to justice by the poor and the most vulnerable, provision of clean and safe drinking water, health promotion and strengthening

of the health system, home-based care for the disabled, building capacity for children for essential primary services.

Funding received from:

e Local initiatives/programmes:

National Malaria and AIDS Control Programmes (Ministry of Health and Social Welfare), Comprehensive Community-Based Rehabilitation in Tanzania
(CCBRT), Uzazi na Malezi Bora Tanzania (UMATTI), African Medical and Research Foundation (AMREF), Wanawake na Maendeleo (WAMA), Hapa Project,
“BMC”/Ministry of Health and Social Welfare, Wazazi na Mwana, Tanzania Food and Nutrition Centre, Tanzania Red Cross Society, The Rotary Club of

Tanga, Geita Gold Mines (Anglo Ashanti Gold), Angaza Project, Mkombozi Project, “BADO” project and Moyo Mmoja Trust.

e USAID- or CDC-funded projects:
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Management and Development for Health (MDH), Engender Health, Public Services International (PSI), Marie Stoppes, Jhpiego Corporation, Elizabeth
Glaser Paediatric AIDS Foundation (EGPAF), Aids Relief, International Center for AIDS Care and Treatment (ICAP), Family Health International,
Mennonite Economic Development Associates (MEDA), Helen Keller/MOHSW, Joining Hands Initiative (JHI), Urban Research and Consulting (URC), Johns
Hopkins University’s Center for Communication Programs (JHU-CCP), USA President’s Malaria Initiative (PMI), USA President’s Emergency Plan for
AIDS Relief (PEPFAR), Pathfinder, IntraHealth, Water Reed, Management Sciences for Health (MSH), The International Training and Education Center
for Health (I-TECH), PharmAccess, PATH Global Health Organization, Campaign for Female Education (CAMFED) and PACT World.

e Other international projects/initiatives:

Bill and Melinda Gates Foundation, The Global Fund for TB, HIV/AIDS and Malaria, Clinton Health A Initiative (CHAI), World Vision, CARE International,
Africare, Baylor Paediatric Clinic, Save the Children, Japan International Cooperation Agency (JICA), London School of Hygiene and Tropical Medicine
(LSHTM), Swedish International Development Cooperation Agency (SIDA), Canadian International Development Agency (CIDA) and Plan International.

e United Nations programmes:

United Nations Population Fund (UNFPA), United Nations Children’s Fund (UNICEF), United Nations World Food Programme (WFP).

Serviced areas/coverage:

Community-based projects/initiatives covered as little as one ward in a district to nearly all wards. Health facility-based projects/initiatives provided services
in as few health facilities as two dispensaries to as many as all health facilities in the district. For example the Cancer Screening Project in Iringa Urban
district operated in one health facility in 2010 and 2011 while the ITN Voucher project in Tanzania for provision of vouchers for use in purchasing subsidized

insecticide-treated bed nets for pregnant women and newborns operated in all 118 health facilities of Sumbawanga Rural districts in 2010 and 2011, as did

the PARMVEC project in Muleba district, which conducted research on the quality of the insecticide for spraying in all villages of the district.
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components and programme results, univariable regression analyses were conducted

in a separate chapter (Chapter 8 on illustrative dose-response) for illustration only.!

Overall, female literacy levels in study districts were similar in 2010 and 2011, with
22.2% and 21.4% respectively. A number of studies have shown that mother’s
education is associated with increased use of maternal health services, which is
linked to reduction in maternal deaths.226 227 228 For example, a study in 2010
assessed the significance of ‘national female literacy’ in use of maternal health
service in sub-Saharan countries and found that higher national female literacy
levels were associated with decreased ‘income-related inequalities’ in use of
maternal health services.?2? Obtaining data on female literacy levels was relatively
difficult and was only possible after the author visited a colleague at the Ministry of
Education and Vocational Training who by chance directed him to the person with
data for all study districts. In reflection, this points out to a more general problem of
public institutions improving the availability of information on public goods and

services.

Study districts showed some signs of improvements in water and sanitation in 2011
compared to 2010. The percentage of households using drinking water from
improved water sources rose from 59% in 2010 to 62% in 2011. Likewise, use of
improved toilet facilities in study districts also rose from 50% in 2010 to 56% in 2011.
There was a slight increase in coverage of telecommunication services in
villages/streets within study districts in 2010 and 2011. Private mobile phone
companies are scaling up their phone coverage networks to reach more customers in
both urban and rural areas. Tanzania has pioneered and is currently implementing
a significant number of health interventions using mobile phone services, aimed at

1mproving access to health care and reaching more populations.

While there are more than 30 organizations in Tanzania (most being public-private

partnerships) using such service-based approaches,?3® two examples are worth

I Note that the contextual factors presented in this chapter were single point observations
without change over time data. To be able to estimate their confounding effect in a multiple
regression model, it is necessary that both programme coverage (response-side) and
contextual factors include change over time data that I was not able to collect due to time
and resource limitations.
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naming: the SMS for Life project??! and the Registration, Insolvency and Trusteeship
Agency’s (RITA) birth registration system.232 SMS for Life started as a small project
to pilot stock management of anti-malaria drugs in 129 health facilities in three
districts of rural Tanzania through use of ‘simple and widely available SMS
technology’.23! Following its success, the SMS for Life project is currently monitoring
anti-malaria drug stock levels in most health facilities in the country. RITA is the
government’s agency for vital registration and, is currently collaborating with Tigo
— one of the country’s mobile phone operators to scale-up registration of births in
Mainland Tanzania. The registration of birth involves use of a mobile phone

application to send some information about the birth to RITA’s central database.

In addition to Tanzania’s increased mobile phone use in providing solutions in
various fields, an evaluation of a recent study in Zanzibar reported that mobile
phones usage was also linked with increased antenatal care visits used among
pregnant women.233 Further, the “Wazazi Nipendeni” (meaning “Parents Love Me”)
countrywide initiative is a multi-media campaign led by the Tanzanian Ministry of
Health and Social Welfare in partnership with several maternal health stakeholders
with the aim to promote healthy pregnancy and safe motherhood through use of
mobile phone text messages to receive the information.23* Elsewhere, use of mobile
phone services has been used in disease surveillance, sharing SMS messages for
reproductive health and transferring money (mobile money) and in telemedicine
through texting reminder messages for clients to attend for health services at a
health facility.23®> Improved communications in study districts therefore has the

potential to improving access to FANC and EmOC programmes

The percentage of villages/streets in study districts with access to public transport
services within three kilometres of district’s road network increased from 65% in
2010 to 70% in 2011. However, about 30% of study districts’ villages/streets had their
roads impassable during rainy seasons in 2010, and about a quarter in 2011.
Transport (in terms of both distance, travel time and cost) to health facilities has
been linked as a contributing factor in Thaddeus and Maine’s first two delays:
delayed decision to seek care and delayed arrival at a health facility.130 A woman
with an emergency obstetric complication may find difficulty in getting to a facility
where she can get the needed care. Distance to health facilities has been found to
decrease use of health facilities, including women’s attendance at antenatal care

clinics.26 236 Compared to most countries south of the Sahara, Tanzania is fortunate
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to have a network of health facilities, with about three-quarters of its population
residing within 5 kilometres. 237 238 While this is the case, transport in rural Tanzania
is still a challenge to many populations and users of maternal health care. Therefore,
evaluating study districts on access to public transport services within district’s road
network is essential in an attempt to establishing the likelihood of villages/streets

vicinity to health facilities.

About a fifth of villages/streets in study districts were affected by drought. On
average, floods in study districts affected 9% of villages/streets in 2010 and 13% in
2011. About a tenth of villages/streets in study districts were affected by disease
outbreaks. Likewise, famine affected about one sixth of villages and streets in 2010
and 2011. Natural disasters have been associated with displacement of populations
rendering them to seek health care and humanitarian relief.239 Natural disasters in
low-resource countries have a bigger effect than those in wealthier countries due to
the lack of or weakness of systems for disaster preparedness.240 Effects of natural
disasters are mostly grouped in three categories24! — health, social and economic —
and they tend to affect mostly women and children in the afflicted areas.242 In 2009,
a collaborative commission between The Lancet and University College London,
UK243 was set up to evaluate climate change and its effect on health over the coming
decades. The commission identified climatic effect on health as lack of food and safe
drinking water, poor sanitation, population migration, changing disease pattern and

morbidity, more frequent extreme weather events, and lack of shelter.

It was challenging to convert the number and types of documented programmes and
initiatives (other than FANC and EmOC) that were in operation within each district
into one or more quantitative measure for use in comparing study districts. Nearly
all study districts had some of these projects running. Due to limitation of not having
‘change-over-time’ data, it was practically not possible to estimate the impact of the
contextual factors on FANC and EmOC programmes. However, besides not having
been quantitatively accounted for, each of the programmes and initiatives locally
operating in study districts had their contribution in facilitating the implementation
of the two programmes of FANC and EmOC. For example, for the FANC programme,
the indicator on HIV testing had most of its coverage actually reached through the
Prevention of Mother to Child Transmission of HIV/ADIS (PMTCT) vertical

programme that has enjoyed nearly universal coverage in Tanzania, which receives
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most of its financial support from PEPFAR (United States President’s Emergency
Program for AIDS Relief).

7.5 Limitations

Design issues should be taken into consideration when using these findings. Use of
district officials in various departments of the District Executive Director could have
attracted some reporting bias as they responded to survey questions. For example,
it is possible that district engineers could have introduced some errors in estimating
the telecommunications and transportation coverage within their districts. Even
though most data were documented, some data may have been provided without a

basis in evidence, especially in estimating the effect of natural disasters.

Assessment of the contextual factors was based on percentages of households and/or
villages and streets. Percentages were only used to describe the status of the factors
in study districts and no other measures of associations were used. It is therefore
possible that including other measures of assessment could have highlighted other
findings other than those presented here. As was mentioned in Section 7.4 above,
this study was further limited by not having estimated the impact (such as a
composite indicator) of other programmes operating in study districts on FANC and
EmOC programmes. It is therefore possible that study districts would have had
different levels of implementation strength (Chapter 4) and programme coverage
(Chapter 6) if these other programmes operating in districts would have been

estimated.

7.6 Conclusion

This chapter has summarized the process that was used to identify the types of
contextual factors related to FANC and EmOC programmes in study districts as well
as how the factors were measured and analysed. While it was relatively easy to
obtain some types of the contextual factors (such as total fertility rate, infant and
under-five mortality rates, water and sanitation, and transport and communication,
1t was relatively difficult to obtain data on natural disasters (floods, drought, famine,
and disease outbreaks) as well as female literacy levels for all districts. For the

natural disasters data, it is important that districts should continually document
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their levels and the effects caused by these for purposes of planning and other use.
In addition, data on other projects and initiatives operating in districts was
streamlined well at the district medical officer’s office — reflecting a need for
improving documentation and sharing of such information. Overall, collection of data
for the contextual factors was variable, being relatively easy for some issues and
challenging for others. Further investigation is still needed in finding reliable ways
of estimating the composite index of the contextual factors for inclusion in regression
analyses. As there are numerous such programmes and initiatives operating in
districts, understanding the magnitude of their effect in the implementation and
results of FANC and EmOC programmes is of great importance. Furthermore, to
increase the credibility of results, qualitative information is also required on the
contextual factors from users of the services, which is more likely to shed more light
underlying issues facing users of FANC and EmOC programmes as opposed to

quantitative information reported in this study.
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Chapter 8: Illustrative dose-
response analysis

8.1 Introduction

In epidemiology, Bradford Hill outlined nine conditions that are likely to be observed
if there is a causal relationship between a cause (exposure) and effect (outcome).244
In two of the nine conditions, Hill suggested that a causal relationship is more likely
if the association between a cause and the effect is strong and if more of the cause
(dose) results in more of the effect (response). This is demonstrated in an example of
an American study that investigated the association between body mass index (BMI)
before pregnancy and pre-defined birth defects.245 The study found that, compared
to women with normal weight (BMI=18.5-24.9), where the prevalence of birth
defects among live born babies was 3.7%, the prevalence of birth defects in live births
increased to 12% in obese women (BMI=30.0-34.9), 26% in obese women (BMI=35.0—
39.9), and 37% in very obese women (BMI>40.0). While Hill’s criteria have been
widely applied in establishing causal relationships between causes and effects,
Rothman and Greenland pointed out that Hill’s criteria have a limited application
in evaluating public health interventions because of the complex nature of causal

factors on the outcome being evaluated.246

The main objective of this chapter was to investigate the nature of the associations
between programme results (coverage — as responses) and the implementation of
FANC and EmOC programme components (as doses), using results from previous
chapters. This analysis also looked at the associations between programme results
and the contextual factors in univariable regression analysis. This analysis however
used data that were based on a single point in time, thus assuming the programme
implementation and confounders are constant over time, and ignoring the changes
in the programme response over the different time intervals. Most of the indicators
of the implementation strength, programme results, and the contextual factors had
data for year 2011 only, with relatively few indicators having data for both years
(2010 and 2011). Due to lack of data from two (or more) time points, results presented

in this chapter are therefore illustrative of the proposed method — which when fully
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1mplemented should have data from continuous monitoring of programme activities
throughout programme lifetime. In order to carry out a dose-response analysis in a
programme, the outcome (response) would be the programme results at several
different time-points, while the dose would be the implementation strength, again
measured at several time-points. The potential confounders would also be contextual
factors that change over time and for which the change over time may be associated

with the response.

8.2 Analytical approach

Data analysis was performed in two stages: stage one involved conducting
univariable regression analyses and step two involved graphical presentation of the
dose-response results. In stage 1, univariable regressions were used to explore the
relationship between individual programme implementation strength variables and
the overall coverage scores of FANC and EmOC programmes. For FANC programme,
the overall coverage score on the response side was ‘FANCcov’ (appearing as ‘district
score’ in Table 6.1) which was the mean score of the three FANC programme
aggregate indicators: Antenatal care coverage, Tetanus toxoid coverage, and HIV
screening coverage. Likewise, for EmOC programme, the overall coverage score on
the response side was ‘EmOCcov’ (appearing as ‘district score’ in Table 6.2) which
was the mean score of the three aggregate indicators of EmOC availability: Average

Signal Function Score, Institutional delivery rate, and Caesarean section rate.

Programme implementation strength variables were the six programme components
of human resources, service delivery, drugs and supplies, health financing, health
information system and leadership and governance whose scores for each district
appear in Table 5.2 for FANC programme (giving the FANCscore) and Table 5.3 for
EmOC programme (giving the EmOCscore). Univariable regression analyses also
included contextual factors of total fertility rate, infant mortality rate, under five
mortality rate, female literacy levels, water, sanitation, transport, communication,
floods, drought, disease outbreaks, and famine, which are considered as potential
confounders of programme coverage. Scores for the contextual factors are shown in
Tables 7.1 through 7.5 with averages taken for the years 2010 and 2011. In stage 2,
dose-response graphs were generated, with one data-point for each district, using
the composite score of the programme implementation strength components

(FANCscore and EmOCscore) as doses in the x-axis, against the overall coverage
196



scores of programmes (FANCcov and EmOCcov) as responses in the y-axis. One
graph was generated for the FANC programme, and one graph for the EmOC
programme. For illustration purposes, multivariable analysis were conducted and
included predictor variables (programme components and contextual factors) that
showed significance associations at p = 0.05 in the univariable analysis stage. For
FANC, predictor variables were: human resources, FANC service delivery, health
financing, female literacy, and sanitation; and for EmOC, predictor variables were:
human resources, EmOC service delivery, EmOC drugs and supplies, health
financing, total fertility rate, water, sanitation, and famine. All regression analyses

and generation of graphs were conducted in Stata version 13.

8.3 Results

8.3.1 Univariable analysis

Tables 8.1 and 8.2 present the results from univariable analysis of the associations
between overall programme coverage scores of FANC and EmOC and their
corresponding programme implementation strength scores and the contextual
factors. Three of the six programme components were significantly associated with
the overall FANC programme coverage and included the following components:
human resources (P=0.008), FANC service delivery (P=0.009), and health financing
(P=0.042). Only two of all contextual factors were significantly associated with the
overall FANC programme coverage (P<0.05). These were: female literacy levels
(adult, primary and secondary education, P=0.004), and sanitation (households

using improved toilet facilities, P=0.029).

With the exception of the health information system and leadership and governance
components, all other programme components were significantly associated with the
overall coverage of EmOC programme (human resources, P=0.003; service delivery,
P=<0.001; drugs and supplies, p0.006; and health financing, P=0.001). In addition,
three contextual factors were significantly associated with the overall coverage of
EmOC programme and included total fertility rate (P=0.03), water (households using
drinking water from improved water sources, P<0.001), and sanitation (households
using improved toilet facilities, P<0.001). There was weak evidence that famine was

associated with the overall EmOC programme coverage (with borderline p = 0.055)
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and was therefore included in the second stage of multiple regression other

programmes operating in study districts.

Table 8.1: Univariable analysis for associations between the Overall FANC

Coverage and the FANC Components & Contextual Variables in 23 districts

Predictor variables Slope (95% Cl) P-value
Programme implementation strength components FANCcov*
Human resources 0.614 (0.176 — 1.051) 0.008
Service Delivery 0.83(0.234—-1.427) 0.009
Drugs and Supplies 0.269 (-0.1762 - 0.713) 0.223
Health Financing 0.484 (0.02 — 0.948) 0.042
Health Information System 0.397 (-0.703 — 1.497) 0.461
Leadership and Governance 0.447 (-0.705 - 0.795) 0.903
Overall FANC Implementation Strength Score
1.007 (0.231-1.783 0.013
Model: FANCcov = 0.358 + 1.007*FANCscore®? ( )
Contextual factors
Total Fertility Rate -0.024 (-0.101 - 0.0526) 0.517
Infant Mortality Rate -0.001 (0.006 —0.003) 0.547
Under five Mortality Rate -0.001 (-0.004 - 0.002) 0.516
Female literacy levels
501 (1. -9.014 .004
(adult, primary and secondary education) 5.501 (1.989-9.014) 0.00
Water
0.425 (-0.159 - 1.006 0.143
(households using drinking water from improved water sources) ( )
Sanitation
.551 (0.061 -1.042 .02
(households using improved toilet facilities) 0.551(0.06 042) 0.029
Transport 0.254 (-0.679 — 1.188) 0.577
(accessibility to public transport services within 3 kilometres; ' ' ' '
pass-ability of roads in rainy season)
Communication 0.139 (-0.205 —0.483) 0.41
(district coverage of available telecomm services and networks)
(households affected by Natural Disasters) -0.377 (-0.833 —0.08) 0.101
Drought
Floods -0.092 (-0.894 - 0.71) 0.813
Disease Outbreaks 0.038 (-0.808 — 0.884) 0.927
Famine -0.406 (-0.881 —0.687) 0.09

* FANCcov is the overall coverage score of FANC programme calculated as the mean of
antenatal care coverage, tetanus toxoid coverage, and HIV screening coverage. # FANCscore
is the mean of all the six component scores as applied to FANC programme.
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Table 8.2: Univariable analysis for associations between the Overall EmOC
Coverage and the EmOC Components & Contextual Variables in 23 districts

Predictor variables Slope (95% Cl) P-value
Programme implementation strength components EmOCcov*
Human resources 0.553(0.217 —0.889) 0.003
Service Delivery 0.787 (0.515 —1.06) <0.001
Drugs and Supplies 1.014 (0.32 -1.708) 0.006
Health Financing 0.606 (0.296 — 0.916) 0.001
Health Information System 0.061 (-0.839-0.961) 0.889
Leadership and Governance 0.078 (-0.526 — 0.684) 0.79

Overall EmOC Implementation Strength Score

1.305(0.747 - 1.863 0.001
Model: EmOCcov = 0.064 + 1.305*EmOCscore P ( ) )
Contextual factors
Total Fertility Rate -0.062 (-0.118 — -0.006) 0.032
Infant Mortality Rate -0.0001 (-0.004 — 0.004) 0.939
Under five Mortality Rate -0.0001 (-0.002 — 0.003) 0.929
Female literacy levels
.514 (-2.96 - 3. 761
(adult, primary and secondary education) 0.514(-2.96 - 3.988) 0.76
Water
(hholds using drinking water from improved water 0.763 (0.41—-1.116) <0.001
sources)
Sanitation
7 478 -1.041 .001
(households using improved toilet facilities) 0.759 (0.478 041) <0.00
fransport -0.073 (-0.832 - 0.686) 0.844
(accessibility to public transport services within 3 ' ) ' '
kilometres; pass-ability of roads in rainy season)
. . Communication 0.189 (-0.079 — 0.458) 0.158
(district coverage of available telecom services and
networks)
(households affected by Natural Disasters) -0.209 (-0.591 -0.173) 0.267
Drought
Floods 0.305 (-0.328 — 0.939) 0.328
Disease Outbreaks -0.018 (-0.701 — 0.666) 0.958
Famine -0.368 (-0.744 — 0.008) 0.055

* EmOCecov is the overall coverage score of EmOC programme calculated as the mean of
EmOC availability, institutional delivery rate, and Caesarean section rates.
8 EmOCscoreis the mean of all the six component scores as applied to EmOC programme.
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8.3.2 Multivariable analysis

Table 8.3 shows the results of multivariable analysis for the overall coverage scores

of FANC and EmOC programmes and their respective predictor variables that

showed significant association during stage one of univariable analysis. For FANC

programme, female literacy was the only predictor variable which was significantly

associated with the overall FANC programme coverage (adjusted coefficient=4.798,

P=0.011) whereas for EmOC programme, two predictor variables were significantly

associated with the overall EmOC programme coverage. These were: EmOC service

delivery (adjusted coefficient=0.47, P=0.025) and sanitation (households using
improved toilet facilities; adjusted coefficient=0.388, P=0.038).

Table 8.3: Multivariable analysis between overall programme coverage scores and
associated predictor variables

Overall FANC Coverage

Overall EmOC Coverage

. ) (FANCcov) (EmOCcov)
Predictor variables - -
Unadjusted Adjusted Unadjusted Adjusted
i (95% Cl) J (95% Cl)
HUman resources 0.614 0.036 0.553 0.026
(-0.544, 0.616) (-0.281, 0.332)
. 0.83 0.259
FANC Service (-0.499, 1.017 - -
. 0.787 0.47
EmOC Service - - (0.07,0.87)°
1.014 0.037
E D li - -
mOC Drugs & Supplies (:0.712,0.787)
Health Financin 0.484 0.207 0.606 0.133
g (-0.326, 0.739) (-0.256, 0.523)
Female Literac >-501 4.798 - -
Y (1.275, 8.322)
. -0.062 0.023
Total Fertility Rate - - (:0.027, 0.074)
0.763 0.13
Wat - -
ater (-0.273, 0.534)
Sanitation 0.551 0.262 0.759 0.388
(-0.244,0.217) (0.024, 0.752)¢
Famine i i 0.368 -0.007
(-0.276, 0.263)

v P=0.011; 8 P=0.025; ¢ P=0.038
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8.3.3 Dose-response analysis (composite scores)

Figure 8.1 shows the dose-response results from the regression line:
FANCcov = 0.358 + 1.007*FANCscore

that involved the overall FANC programme coverage (FANCcov as the response
variable) and the overall average score of all the implementation strength
components for FANC (FANCscore as the predictor variable). Likewise, Figure 8.2

shows the dose-response results for the regression line:
EmOCcov = 0.0644 + 1.305* EmOCscore

involving the overall EmOC programme coverage (EmOCcov as the response
variable) and the overall average score of all the implementation strength

components for EmOC (EmOCscore as the predictor variable).

Figure 8.1 shows that, if the overall FANC implementation strength would increase
by 1%, the overall FANC programme coverage would equally increase by 1% whereas
each 1% increase in the overall EmOC implementation strength would result in
about 1.3% increase in the overall EmOC programme coverage (Figures 8.2). The
two figures also show that the R-squared value for EmOC programme (=53.0%) was
about twice as large compared to that of FANC programme (=25.8%) indicating that
the fitted univariable regression model for EmOC programme explained much more
of the variation in the overall EmOC programme coverage than the variation

explained by the fitted model on FANC programme coverage.

8.4 Discussion

This chapter’s main objective was to explore presence and the nature of associations
between the coverage and the implementation of FANC and EmOC programmes.
Also, in the chapter, a further illustrative dose-response analysis was conducted
using univariable and multivariable regressions for FANC and EmOC programme
coverages with both the implementation strength components and the contextual

factors as explanatory variables. In univariable regressions, the study found that
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FANC Coverage vs FANC Implementation Strength
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o
S
—
o
AN
- ] o
o
i o

Q.0 o

Q o o
o o
: o ¢
O .
®9 o

< o

3 4 5 .6 4 .8

FANC Programme Implementation Strength (x100%)
n=23 RMSE=0.23

Figure 8.1: Dose-response between FANC coverage and FANC strength
Note: Four data points exceeded 100% FANC coverage and were those for Ilala (147%),
Arusha Urban (133%), Songea Urban (118%), and Temeke (109%).m

EmOC Coverage vs EmMOC Implementation Strength
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Figure 8.2: Dose-response between EmOC coverage and EmOC strength
Note: Songea Urban and Iringa Urban had coverage of 103% and 102% respectively.m

m Reasons for coverage exceeding 100% are given on footnote 4’ and in Sections 6.4 and 10.7.
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four of the six programme components were linearly associated with the coverage of
FANC and EmOC programmes. FANC programme coverage was significantly
associated with the human resources, FANC service delivery, and health financing
components whereas EmOC programme coverage was significantly associated with
the human resources, EmOC service delivery, EmOC drugs and supplies, and health

financing components.

Two dose-response models were used to explain the linear relationships between the
overall indices for FANC and EmOC programme coverage with their respective
overall indices for the implementation strength. The model for the EmOC
programme coverage expained twice as much of the variation as the model for the
FANC programme coverage — indicating that the EmOC programme coverage was
more closely related to the overall EmOC programme implementation strength index
than the FANC programme coverage was to its overall FANC programme
implementation strength. The illustrative multivariable analysis found that, EmOC
service delivery was the only programme component that was significantly
associated with EmOC programme coverage after controlling for the four contextual
factors associated with EmOC — one of which, was also significantly associatied with
the overall EmOC programme coverage (sanitation, adjusted coefficient = 0.388,

P=0.038).

The dose-response design is best suited to a situation where there is before-and-after
coverage data as well as before-and-after contextual data. In such a situation, it is
therefore possible to use multiple regression analysis to explore the relationship
between programme implementation strength and programme coverage change,
while adjusting for confounders. Given that the study’s data on programme coverage
and contextual factors were both limited to a single observation time point, results
on multiple regression analysis presented here should only serve as a demonstration
of the statistical capability for the proposed approach. To exploit such statistical
analyses, it is therefore recommendable that future studies should collect data for at
least three years for which likely changes can be detected in both programme

coverage and contextual factors indicators.

There are limited number of large-scale maternal health programmes that have
evaluated programme impact in quantitative measures, let alone having applied

dose-response analyis in estimating the impact of programme activities. One rare
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example of such an evaluation is the Maternal and Neonatal Programme Effort
Index (MNPI) study.’®” The MNPI study developed an index for measuring
programme efforts of national-level maternal health programmes, which was related
to the approach for this thesis in that they both used maternal health experts. While
the MNPI study used the experts to collect its data from the 49 countries, the
approach developed in this thesis only used the experts for developing the weighting
scales. The MNPI study did not explore the dose-response relationship between
programm efforts and programme results, although the average scores across the
variables it measured were reported to have risen by 10% in the three years of the

study.107

Recently, a maternal health programme in Ethiopia looked at the effect of using
health extension workers to improve maternal and newborn health care practices
and used dose-response analyis to determine the magnitude of the effect.24”7 The
study found that the response variable of programme intensity had increased by 2.4
times during the two years of the programme in respective communities. Several
other studies have used dose-response analyses in assessing the effect of specific

Interventions on specific maternal health related outcomes.248 249 250

8.3 Limitations

Data used in these dose-response analyses were only from a single point in time, that
1s, they were cross-sectional data collected between 2010 and 2011. A single cross-
sectional study cannot establish strong associations for which changes over time in
both outcomes and contextual factors would be evident, and the impact of
programme implementation is likely to be cumulative in nature.?5! Not all indicators
of the implementation strength, programme results, and contextual factors had data
for both years 2010 and 2011. Furthermore, coverages of both FANC and EmOC
programmes included only three indicators for each programme: antenatal care
coverage, coverage among pregnant women against tetanus, and on HIV screening
— for FANC programme; and availability of EmOC services, institutional deliveries,
and Caesarean section rates — for EmOC programme. It is certainly possible that
results would have shown a different pattern if each programme had included more

indicators in the analysis.
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Results presented here were therefore meant to illustrate the approach in evaluating
maternal health programmes in low- and middle-income countries as well as
demonstrate the analytical process and the likely patterns of associations between
FANC and EmOC programme results and programme components and contextual
factors. These dose-response results should thus not be used to show implications for
making policy. Regarding the sample size in dose-response analyses, designers of the
national-evaluation platform recommended that the number of districts be
considered depending on “how much the implementation score varies across the
different districts, how much variability there is in baseline coverage, and how

strongly implementation affects coverage”.66

8.4 Conclusion

The results of univariable dose-response analyses indicate that FANC programme
coverage was significantly associated with human resources, FANC service delivery,
and health financing components of programme implementation strength, whereas
EmOC programme component was significantly associated with human resources,
EmOC service delivery, EmOC drugs and supplies, and health financing components
of programme implementation strength. Both health information system and
leadership and governance were not associated with the overall coverage of either

programme.

In order to effectively benefit from dose-response analyses and generate more and
concrete evidence for policy formulation, more data are needed over multiple periods
(of at least 3 years) including the minimum essential set of indicators for both FANC
and EmOC programmes and all possible contextual factors related to programmes
delivery. Resources permitting, the date should include additional indicators on
women’s personal attributes such as knowledge, attitude and behaviours in relation
to FANC and EmOC care services for better understanding of the underlying factors

other than programme-related contextual factors.
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Part IV: Validity and General
Discussion
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Chapter 9: Content and face
validity of the approach

9.1 Introduction

A few studies have measured the strength of maternal and neonatal health
programmes implemented at large-scale using different approaches. For example, in
2005, Ross and Begala!®® reported findings of the Maternal and Neonatal Program
Effort Index that was implemented in 1999 and in 2002 in different countries and
averaged scores obtained from expert reviewers using a tool with several
components. Similar to the maternal and neonatal program effort index study, two
other national-level programmes on family planning (1999, 2004, and 2009)252 and
HIV/AIDS (2003)%53 also used average scores, obtained from expert reviewers using
tools with several components. Likewise, in 1993, Gold et al reported their findings
using scores generated from specific measures combined in four different aspects and
with data from different sources.?>* Some of these tools have been used in numerous
low- and middle-income countries to report on composite scores that reflected levels
of success in implementing maternal and family health programmes.!8® However,
evidence from the literature on assessing content or face validity of the instruments
used to generate programme data from such large-scale maternal health
programmes, is still lacking. Without knowing the validity of instruments used, the
overall suitability and acceptability of such tools among users can be hard to

establish.

Gaber and Gaber?5 defined content validity as “the fit of the defined content of
variables to what is known about the research topic” and face validity as the
“common sense appearance of validity in the research findings”. Content validity is
mainly concerned with the adequacy of incorporating the contents covered by the
research tools. Face validity, on the other hand, seeks to answer the question on
whether a research makes sense “on the face of things”.256 257 While the two validity
measures have been widely reported in studies on newly developed or revised
research instruments, face validity has been criticised for having “little or nothing

to do with scientific validity evidence”?>® and that it contrasts sharply from scientific
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validity evidence.25 260 Proponents of face validity argue that the central idea behind
assessing face validity is “its big picture assessment” and they agree that face
validity should not be the only measure of assessment but be “preceded by tests of

internal and external validity”.255 261 262

In recognition of the complex nature and the challenges of implementing maternal
health programmes, it is therefore important to have suitable tools for evaluating
active programme components responsible for delivering desired impact. Such tools
need to be both reliable and valid for measuring the implementation strength of
programmes but also acceptable to national and district authorities involved in
planning and executing the maternal health programmes. The main objective of the
study presented in this chapter was to evaluate the face and content validity of the
questionnaire (the Maternal Health Experts tool), which was used to estimate the
implementation strength of FANC and EmOC programmes in Tanzania. This
chapter assessed the suitability of the questionnaire among maternal health experts,

both at national, district and health facility levels.

9.2 Methods

9.2.1 Recruitment of participants

The sampling frame of study participants was all 210 maternal health experts who
rated components of FANC and EmOC programmes with regard to their
contributing strength to the implementation of maternal health programmes in
Tanzania. The 210-participant sample comprised 27 national-level, 28 district-level,
and 155 health facility-level participants (as explained in Chapter 3, Sections 3.2
and 3.3).

A convenience sample was selected from the sampling frame. Inclusion criteria
included all 27 national-level participants; all district-level participants from six (of
the 23) districts; and all staff in charge of health facilities from the six selected
districts. The six districts were selected based on the ‘activeness’ of the district
coordinators who would subsequently follow-up to collect questionnaires from
district-level and health facility-level participants. All participants had already
given their consent to participate in the survey and their signed consent forms had

been collected from the survey conducted in May 2012.
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All selected participants received three forms: 1: "Maternal Health Experts Tool”
(Appendix 1). This was the main tool that participants had used in May 2012 for
rating the strength of FANC/EmOC programme components. The tool was
specifically sent back to participants as a reminder of the six components including
content and tool layout. The six programme components included: Human resources;
Drugs and Supplies; Service Delivery; Health Financing; Health Information System
and Leadership/Governance. 2: a 1-page feedback sheet with a table and graphs
showing a summary of the results from the May 2012 survey that participants had
participated in; and 3: the survey instrument for assessing content and face

validity of the strength tool (Appendix 4).

For national-level participants, the author sent an email asking each of them to
provide their assessment of the tool. National-level participants responded to
questions through a website. Telephone conversations and reminder emails were
sent for follow-up and to provide clarifications. For district- and health facility-level
participants, an email was sent to the six district coordinators with all three forms
attached. District coordinators printed each form and distributed them to district-
level participants and health facility-level participants. Participants self-
administered their assessment of the strength tool on the paper version of the survey
instrument. District coordinators collected all paper versions and entered the data
through the link that pointed them to the website with the survey assessment
instrument. All the data were recorded in a standardized data extraction tool
(Survey Monkey) and transferred to Stata v13 for analysis. Table 9.1 shows a

summary of participants and the number expected to complete the assessment.

9.2.2 Content and face validity testing

Content validity was assessed through expert review and face validity through
review by potential users of the programme strength tool. It has been argued
elsewhere that inclusion of experts in the review of contents adds accuracy to the
exercise.?3 The study used a reversed 7-point Likert rating scale?6* with 1 = “strongly
disagree” indicating lack of agreement, 4 “neutral — neither agree nor disagree” and
7 = “strongly agree” indicating excellent agreement. The 7-point Likert rating scale
was considered a fair representation of the variability of respondents’ ratings. It has
been reported elsewhere that ‘more response alternatives will be more reliable than

those with fewer’ and that ‘7-point response scales seem preferable to short ones’.265
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Table 9.1: Number expected and level of participants for the assessment survey

No Level Participants Number expected

National-level Maternal Health Programme Directors, Managers

1 National
and Coordinators

10

18
(about 3 participants
from each of the 6
districts)

The District Medical Officer, the District Health Secretary, the
2 District District Pharmacist, the District Reproductive and Child Health
Coordinator, the District Nursing Officer

Staff in-charge of the following health facilities:

Uyui District: 1. Ikongoro Dispensary; 2. Isikizya Dispensary; 3.
Kanyenye Dispensary; 4. Magiri Dispensary; 5. Mayombo
Dispensary; 6. Upuge/Ipuge Health Centre

Iringa Urban District: 1. Igumbilo Dispensary; 2. IMECC Hospital; 3.
Ngome Health Centre; 4. Polisi Dispensary; 5. Regional Hospital; 6.
Sabasaba Dispensary

Sumbawanga Rural District: 1. Matai Health Centre; 2. Mtowisa
Health Centre 32

(1 participant from
Muleba District: 1. llemera Dispensary; 2. Kagondo Hospital; 3. each facility)
Kaigara Health Centre; 4. Kimeya Health Centre; 5. Rubya Hospital

Health
Facility

Musoma Rural District: 1. Bethsaida Health Centre; 2. Butiama
Health Centre; 3. Iringo Dispensary; 4. Kamnyonge Dispensary; 5.
Police Dispensary

Kilosa District: 1. Kilosa District Hospital; 2. Ilonga Dispensary; 3.
Kimamba Health Centre; 4. Ulaya Health Centre; 5. Msowero
Dispensary; 6. Mvomero Dispensary; 7. Mvumi Dispensary; 8.
Rudewa Dispensary

Total expected 60

Participants were asked to rate the programme strength tool based on five content
validity parameters: 1) overall algorithm 2) tool thoroughness 3) clarity of
Instructions 4) tool length and 5) tool scoring system (Table 9.2 shows content and
face wvalidity parameters measured). Regarding the tool’s overall algorithm,
participants were asked to rate whether the algorithm was easy to understand and
follow. Regarding thoroughness, they were asked whether the programme
components comprised the right elements/activities whose perceived effectiveness
contributed to the strength of the component (an opportunity was provided for
participants to write down any element/activity that they thought was not included
under a particular component). On clarity, participants were asked whether the
instructions provided were clear and understandable. On the tool’s length, they were
asked whether the length was reasonable. Moreover, on the scoring system,
participants were asked whether the scoring system and interpretation of the scores

was clear.
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Parameters for testing the programme strength tool’s face validity were included in

form of two questions: the first question asked participants to rate how suitable the

tool was for use in assessing the implementation strength of maternal health

programmes, and the second question asked participants of their willingness to use

the tool if they had the option to use it themselves. The last section of the tool

provided participants with an opportunity to comment with open-ended suggestions

that would help improve the tool. For each element asked on content or face validity,

an additional response “Don’t Know” was provided for participants who were

uncertain of their position/response. Basic demographics of participants were also

collected, on their: job titles, years of work experience, types of place of work (public,

non-governmental or private), education level, age group and gender.

Table 9.2: Content and Face validity parameters assessed

7= Strongly | 6=Moderat | 5=Slightly 4=Neither 3=Slightly | 2=Moderat | 1=Strongly Don't

Parameter assessed agree ely agree agree agree nor disagree | ely disagree disagree Know/
disagree Unsure

Overall Tool Algorithm [Content Validity]
The overall algorithm of
the tool is easy to i i i i i i i i
understand and follow
FANC measurement [Content Validity]
Each component has just 's 'S 's r 's 's 'S 's
about the right elements
The tool's algorithm for
FANC programme is easy i i i . i i i i
to understand and follow
EmOC measurement [Content Validity]
Each component has just e r e ' e e r e
about the right elements
The tool's algorithm for
EmOC programme is easy i i i i i i i i
to understand and follow
Overall tool assessment [Content Validity]
The instructions are easy r
to follow (understandable)
The length of the tool is ' r ' ' ' r '
reasonable
The scoring system and
interpretation of the i i i . i i i i
scores is clear
Overall tool assessment [Face Validity]
The tool is suitable for use
in assessing strength of i i i i i i i i
implementation
| would use the tool r r r r r r r r
myself
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9.2.3 Analytical approach

Stata version 13 was used to summarize demographic characteristics of participants
(gender, administrative level, education level, age groups, years of work experience,
and employer types) in percentages. For each item rated by participants, the average
score (content or face validity index (VIitem)) was calculated in Microsoft Excel 365
(Microsoft Corporation, 2013) and rescaled to 0% - 100%. The item’s minimum,
maximum, and standard deviation values were also calculated and presented with
the averages. Validity item scores were calculated according to the formula used by

Polit et al as follows: 266

number of raters scoring an item with 1,2,3,4,5,6 or 7
Vitem = X 100%
Total number of experts

As responses were ordered (1 — 7), weighted Kappa (K)267 was used to assess the

agreement among the raters in their three groups of national-level, district-level,
and facility-level. Because there were more than two raters (n=42), 10 subjects, and
more than two ratings (7 Likert points), the following Stata formula was used, also

1llustrated in the Stata help file as Example 9:268

kap raterl-ratern

where raterl-ratern indicated a range of raters from rater number one to rater
number n, with all raters arranged in columns and subjects as variables (in rows).
The Stata command was run three separate times, first time for content validity
subjects, second time for face validity subjects, and third time for all subjects.

Content validity subjects appear in Table 9.2 and include all but the last two subjects
— which were for face validity. Interpretation of the K scores was based on Landis

and Koch criteria for the strength of agreement: <O=poor, 0.01-0.20=slight, 0.21—
0.40=fair, 0.41-0.60=moderate, 0.61-0.80=substantial, and 0.81-1=almost

perfect.269
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9.3 Results

Table 9.3 shows the demographic characteristics of study participants. Sixty
participants were asked to participate, but 42 (70%) completed the survey. 27 (64%)
of the participants were female. Seven participants were national-level, 15 district-

level and 20 health facility-level.

Table 9.3: Demographic characteristics of participants (n=42)

Personal characteristic Number (%) of participants
Gender
Female 27 (64%)
Male 15 (36%)
Level (health system)
National 7 (16.7%)
District 15 (35.7%)
Health facility 20 (47.6%)
Education level
Certificate 7 (16.7%)
Diploma 15 (35.7%)
Advanced Dip/Degree 12 (28.6%)
Master or above 8 (19%)
Years of work experience
<5 years 10 (23.8%)
5—15 years 12 (28.6%)
16 — 25 years 12 (28.6%)
26 or more years 8 (19%)
Age group
<25 years 0 (0%)
25 —40 years 20 (48%)
41 —55 yeas 19 (45%)
56 years or above 3(7%)
Place of work
Public 28 (67%)
NGO 12 (29%)
Private 1(2%)
Other 1(2%)

Most participants had diploma or advanced or degree-level education (27, 64%) with
others having a college certificate (17%) and a master’s qualification or above (19%).
Less than one-quarter of the participants had less than five years of work experience.
Other participants had between 5 and 15 years (29%), between 16 and 25 years (29%)
and 8 of them (19%) had 26 or more years of experience. Nearly all (93%) participants
were aged between 25 years and 55 years. Two-thirds of participants were
government employees while less than a third (29%) worked with non-governmental

organizations.
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Graphs appearing in Figures 9.1 and 9.2 show the percentage scored by each of the
7 Likert scales on the five constructs of content validity and two constructs of face
validity. In addition, Table 9.4 summarises the means and standard deviations for
each of the 7 Likert scale categories including the minimum and maximum scale
categories scored by participants on each of the content and face validity constructs.
All of the five constructs of content validity (overall algorithm of the tool, the tool’s
thoroughness, clarity of instructions provided in the tool, the tool’s length, and the
tool’s scoring system) scored above 88%, with the assumption that raters’ agreement
was based on the three Likert scale categories of ‘slightly agree’, ‘moderately agree’,

and ‘strongly agree’ categories.

Overall algorithm of the tool received the highest score (92.9%) while FANC and
EmOC algorithm section lay outs received the minimum scores each with 88.1%.
while raters scored 92.5% and 90.5% on overall contents of the FANC and EmOC
programmes respectively, they scored 90.5%, 92.8%, and 90.4% on the tool’s clarity
of instructions, the tool’s length, and the scoring system and interpretation of the
scores respectively. Face validity questions on how suitable the tool was for use in
assessing the implementation strength of maternal health programmes and on
whether raters would be willing to use the tool themselves if they had the option to

use it scored 90.5% and 83.4% respectively.

Table 9.4 on the other hand shows that all 10 validity constructs were highly scored
with an average of 5.9 “moderate agreement” ranging from an average score of 5.6
(for FANC programme component having just about the right elements/activities)
and 6.1 (instructions being easy to follow). The table also shows that, two raters
indicated they were unsure or did not know what to rate on whether each of the
FANC programme components had the right elements/activities and one rater was
unsure or did not know what to rate on the overall algorithm of the tool was easy to

understand and follow.
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Figure 9.1: Graphs showing 7 Likert scale percentage scores of content validity items (numbers 1 through 4) on algorithm, content and instructions
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Figure 9.2: Graphs showing the 7 Likert scale percentage scores of content validity items (number 5 and 6) and face validity items (number 7 and 8)

5. The length of the tool was reasonable

6. The scoring system and interpretation of the scores was clear
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Table 9.4: Results of content and face validity of the implementation strength tool (number of times each Likert item was scored, mean, std dev, min and max)
Max

Validity Item

Likert scale (number of times scored) Mean Std Dev Min

1 The tool's algorithm for FANC programme is easy to understand and follow - 1 1 2 1 4 18 15 5.9 1.4 1 7
2 Each FANC programme component has just about the right elements/activities 2 2 - 1 2 24 11 5.6 1.8 0 7
3 The tool's algorithm for EmOC programme is easy to understand and follow - 2 1 - 2 3 18 16 5.9 1.5 1 7
4 Each EmOC programme component has just about the right elements/activities - 1 - - 3 5 17 16 6.0 1.2 1 7
5 The overall algorithm of the tool was easy to understand and follow 1 1 - - 1 3 18 18 6.0 1.4 0 7
6 The instructions are easy to follow (understandable) - - 3 1 1 22 15 6.1 1.1 3 7
7 The length of the tool is reasonable - - - 1 2 8 14 17 6.0 1.0 3 7
8 The scoring system and interpretation of the scores is clear - 1 2 1 - 8 21 9 5.6 1.4 1 7
9 The tool is suitable for use in assessing strength of implementation - - 1 - 3 4 21 13 6.0 1.0 2 7
10 | would use the tool myself 3 2 2 2 17 16 5.8 1.5 2 7

Note: Likert scale categories: 0= Don't Know/ Unsure; 1=Strongly disagree; 2= Moderately dlsagree 3=Slightly disagree; 4=Neither agree nor disagree; 5=Slightly agree;

6=Moderately agree; 7= Strongly agree
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Results for weighted kappa agreement of the raters within their three system level-
groups are as shown in Tables 9.5, Table 9.6, and Table 9.7 for content validity, face
validity, and both content and face validity subjects respectively. All three tables,
Tables 9.5, 9.6, and 9.7 show two findings: first, with the exception of national-level
raters based on both content and face validity (Table 9.7), all the weighted Kappa
scores ranged from between less than 0 and 0.2 under Landis and Koch criteria of
poor and slight agreement among raters. The weighted Kappa score for the national-
level raters on content and face validity was about 0.022 meaning the strength of
agreement among them was fair under Landis and Koch criteria. The second finding
on the tables is that none of the weighted Kappa scores were significant, with P-

values ranging from about 0.3 to 0.88.

Table 9.5: Weighted Kappa scores for content validity

Level Kappa Z Prob>Z
All -0.0013 -0.17 0.5690
District -0.0098 -0.44 0.6717
Facility -0.0178 -1.05 0.8524
National -0.0305 -0.63 0.7354
Table 9.6: Weighted Kappa scores for face validity
Level Kappa Z Prob>Z
All -0.0161 -1.05 0.8530
District -0.0533 -1.18 0.8815
Facility -0.0122 -0.34 0.6325
National -0.0868 -1.02 0.8451

Table 9.7: Weighted Kappa scores for both content and face validity

Level Kappa 7 Prob>Z
All -0.0034 -0.50 0.6915
District -0.0121 -0.62 0.7321
Facility -0.0146 -0.95 0.8293
National 0.0218 0.53 0.2996
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9.4 Discussion

This study has explored the content and face validity of a new tool proposed for
helping in planning and evaluating FANC and EmOC programmes in Tanzania
among those responsible for national coordination and district planning and
execution of programmes. It has given information on five constructs (subjects) for
evaluating the content of the tool and two constructs for assessing the tool’s
acceptance and use (face validity). Overall, the raters ‘moderately agreed’ (at an
average of 5.9 on the 7-point scale) on the overall content and face validity of the
tool. According to the weighted Kappa statistics, the strength of agreement among

the raters was between poor and fair on all subjects of content and face validity.

On content validity:

Using the validity assessment tool (Table 9.2), the raters were required to evaluate
the content validity of the implementation strength instrument (Appendix 1:
Maternal Health Experts Tool). In evaluating the content validity, the study used
four commonly used constructs of: algorithm, thoroughness (completeness), clarity
of instructions, and tool’s length.270 271 272 The study also assessed the tool’s scoring
system — as an additional content validity construct. As is usually required, content
validity is supposed to be reviewed by experts in the field for which the tool will be
used.?’3 As was the case, the study involved more than 40 participants from those
involved in coordinating and planning FANC and EmOC activities to those who
implement them. The raters also had varying backgrounds in education levels with
various number of years of work experience, age, and gender and included people
from the public and non-governmental sectors. With an overall score of 88%, raters

indicated that the designed tool had high content validity.

In rating the five constructs on content validity, raters were provided with space
within the rating tool to comment on completeness of the implementation strength
instrument. Additional comments provided by participants were aimed at improving
the instrument and were centred on adding or removing an element within a specific
programme component (Table 9.8). One notable comment from a participant pointed
out that the tool “...needs to be applied/used by a team, rather than a single
manager’, which was in fact the primary aim of the tool. Future use of the tool would

therefore benefit from incorporating the comments given by the raters.
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Table 9.8: Selected Comments from Participants on each component of the assessment tool

Relevant component

Participants comments

Human resources

“ability to forecast on human resources” should be added as element/activity under human resources for both FANC and

EmOC programmes

“The quality of pre service training for medical doctors is not on the list, use of standard work and checklist, Quality
improvement initiative. There is no standard in clinical officer school, curricula are outdated, no checks on whether
competency effected, lack of post training supervision, mentoring/ coaching. Rotating with specialists will not solve this.”

“some of the sub elements were vague and diluted the bundle weight; Advocacy/policies to be separate from management”

“We should not involve Traditional Birth Attendants in giving them skills to perform deliveries since we will increase home

delivery but we should use them to escort pregnant mothers to deliver at health facilities”

“refresher training courses on EmOC and FANC” should be added as an activity

Service delivery

“Space for ANC consultation” should be added as an element regarding infrastructure within service delivery component

Drugs and supplies

“The ability to forecast Drugs and Supplies” should be added

Health financing

Three participants said that they “did not quite understand the health financing category”
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Health info system

None

Leadership/governance

None

Overall Comments

“The questionnaire did not show clear the score agreement and disagreement... not clear to understand its arrangement”

“Some of the sub elements were vague and diluted the bundle weight; Advocacy/policies to be separate from management”

“The big challenge with this tool is that, the language of the proposed programme elements are too broad which gives room
for different interpretation and in some categories there are more than one element e.g. increasing percentage of government
health budget spent on (three element have been put in one rank) it will be difficult to have an objective assessment and it
will be difficult to know out of the three element which one needs further attention if the score is low. I propose not to have
more than one element for the ranking (i.e. do not put in a, b, ¢ or bullets). Also consider having a glossary / definition / or
meaning of terms used. e.g. practical training exposure..., development by decentralization...., etc.(this can mean different

things by different people who will do the assessment)”

“Overall I think the tool is very good but I'm not sure whether any single person that might use it would have all the
information they would need to assess each of the components. So it probably needs to be applied/used by a team, rather

than a single manager.”
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On face validity:

The study found that face validity of the tool was rated high with its two constructs
scoring an average of 87%. Face validity is based on the argument whether the
proposed tool will be relevant for use.274 275 With the raters’ score on face validity,
there is an indication that the proposed tool will be suitable for future use in

assessing the implementation strength of maternal health programmes.

On overall validity:

While the percentages reported were encouragingly high, weighted Kappa scores on
both content and face validity showed either poor, slight, or fair — reflecting that the
strength of agreement among the raters was on average low. Weighted Kappa scores
were based on individual Likert points for each construct. Even though the reported
strength of agreement among raters was low, all P-values for the weighted Kappa
scores were larger than 0.29 meaning that none of the scores was significant and
that the precise extent of agreement among the raters is unknown and could have
taken any value ranging between 0 (poor) and 1 (almost perfect). The magnitude of
Kappa agreement scores could have been affected my several factors — one of which
could be the number of constructs. Gwet argues that “a Kappa value of 0.6 based on
80 subjects conveys a much stronger message about the extent of agreement among
raters, than a kappa value of 0.6 based on 10 subjects only.276 Interpretation of the
scores can therefore mean differently depending on the context. The low weighted
Kappa scores could have also being affected by the number of Likert points on which
raters used in rating the constructs. It is possible that, if raters could rate a construct
based on a limited number of points such as on a Yes/No scale, weighted Kappa
scores would have showed much higher magnitude of strength in agreement among
the raters. A similar finding was reported in an experiment which varied categories
(cf Likert scales used in this study) from 2 to 5 and subjects from 2 to 60 and noted
that Kappa scores decreased as “the number of subjects or the number of categories

Increased” 277

Applicability of the proposed tool:

The goal of this study was to evaluate the instrument’s suitability in evaluating

FANC and EmOC in Tanzanian districts by assessing whether the instrument was
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properly designed (content) and that it will be acceptable among its potential users.
While districts in Tanzania regularly collect data (mostly on quarterly basis),
evaluation of programmes generating the data need to be closely examined through
acceptable tools that have passed the validity test among its users. As revealed in
this study, the instrument is more likely to be supported by national coordinators
and district planners and programme implementers as the Ministry of Health and
Social Welfare endeavours to implement maternal health programmes in districts.
While the sample size for this study was not determined using study power
calculations, the number of participants included in the study (n=42) was consistent
with numerous other studies that assessed content and/or face validity. Few
examples of such similar studies include: a study in Kenya used 15 participants to
assess the face validity of a tool for measuring pain;?’® an American study had
included 38 prospective participants in assessing face, content, and construct
validity of a commercial tool on da Vinci Skills Simulator;?” and, a study on content
validity of a tool for measuring diabetes patient-reported outcomes used in-depth
interviews with 45 patients and parents/caregivers of patients with Type 1

diabetes;280

9.5 Conclusion

The goal of this study was to assess the content and face validity of an instrument
(FANC and EmOC programme implementation strength tool) based on perspectives
of national-level and district-level maternal health programme coordinators and
managers, as well as on the perspectives of staff responsible for day-to-day
implementation of maternal health activities in health facilities. The instrument is
intended for use by mainly district health managers during preparations of annual
comprehensive district health plans. The instrument helps planners in allocating
resources based on the proportional contribution of each programme component to
the implementation strength of maternal health programmes or interventions
within a district. To help improve the instrument and promote its use, a follow up
qualitative study involving in-depth interviews with groups of participants is
required. This will help incorporate other left-out programmatic approaches, and
cultural and professional contexts. More research is needed before this instrument
1s used with wider populations of potential users. As the study collected ratings from
individuals on self-reports, results from focus group and in-depth individual

interviews will improve the content of and the face validity of the proposed tool.
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Chapter 10: Application of the
implementation strength to
programme evaluation and

maternal health policy

10.1 The approach’s validity

10.1.1 The approach and its key results

This thesis has developed and validated a novel approach called “programme
implementation strength scoring” designed for use in evaluating large-scale
maternal health programmes, especially for low- and middle-income countries. The
approach was informed by perspectives and views of Tanzanian policy-makers and
implementers. While low- and middle-income countries are scaling up
implementation of health programmes with the particular aims of achieving the
millennium development goals and other local and global initiatives, rigorous
methods are needed to inform implementers and policy makers of the effectiveness
of the programme’s processes and outcomes. The programme implementation
strength approach applied in this investigation (stages of which are shown in Figure
2.2, and presented and discussed in Chapter 2) was guided by a conceptual
framework (Figure 1.1). It should also be noted here that, in reference to Victora’s
national evaluation platform, the proposed approach is designed to use the district

as its unit of measurement and analysis.

To recapitulate the implementation strength approach’s stages: For the planning
stage (the ‘P’ in the ‘PIA’ stages refers to planning), the author conducted a review
of the literature from which the possible indicators for use in evaluating the
implementation strength, programme results, and the contextual factors were
1dentified. This review was followed by the author conducting a survey of a group of
maternal health experts in order to obtain their opinions of the proposed tools for
use in the evaluation process. The experts’ opinions were subsequently used to refine
the tool which was followed by using it to collect relevant data from study districts.

In addition, the experts’ opinion survey informed the weighting scales that were used
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to calibrate district programme data. For the information-gathering stage (the T in
‘PIA’ refers to information gathering), programme monitoring data were
retrospectively collected for all proxy indicators of the implementation strength
(programme components/the six building blocks), programme results (coverage) as

well as those for contextual factors.

For the analysis stage (‘A’ in ‘PIA’ refers to analysis), the author analysed all data
categories including an illustrative dose-response analysis for the association
between programme implementation strength components and programme coverage
indicators. With guidance from the OECD handbook (supported by a review of
similar guidelines),1% procedures and analytical methods were followed to ultimately
generate the aggregate scores particularly those for the implementation strength.
Programme monitoring data for the two tracer programmes and data on contextual
factors were obtained from cross-sectional surveys and other data sources. Not all
indicators had data for both years (Section 8.1) even though data were collected for
the period between January 2010 and December 2011. As a result, this study could
not investigate the relationship between implementation strength and changes in
coverage over time, which would be needed to generate conclusions regarding

programme evaluation.

The key findings obtained from the expert opinions and from data for the
implementation strength clearly suggested that all six components were important
in contributing to the strength of programmes (Section 5.5). Further, PCA results (in
Chapter 5) indicated that the six programme components ‘naturally’ grouped into
two categories: one category formed by the four components of human resources,
service delivery, drugs and supplies, and health financing (which had high
weightings within the first principal component); and a second category formed by
health information systems and governance and leadership (which had high
weightings within the second principal component). It was, however, noted that
EmOC drugs and supplies also joined the health information system and leadership
and governance components with high weightings within the second principal

component (Section 5.4.1.2).

Even though all six components contributed to the strength of FANC and EmOC
programmes, some of them contributed more to the overall programme strength than

others. The human resources component carried more weight than other programme
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components (Figures 3.3, 3.7, 5.9 and 5.10). Of the three elements of human
resources (availability, competence, and productiveness), experts gave more priority
to, availability (referring to having adequate staff: numbers of doctors, nurses and
midwives) than competence and productiveness (Tables 3.5 and 3.6). Further

reflection on these results appear under Section 10.4 below.

In the literature, programme implementation strength has sometimes been referred
to as programme intensity. Programme intensity was used in evaluating maternal
health programmes by the Maternal and Neonatal Program effort Index (MNPI)
study and in subsequent evaluations conducted in some of the countries where the
index was first applied.?” 98 107 The MNPI was itself adapted from earlier versions
that assessed the intensity of family planning programmes,?52 and in the last few
years, evaluations of HIV/AIDS programmes have used similar approaches.?53 Most
recently, implementation strength has been used to assess the intensity of large-
scale maternal and child health programmes, such as the studies in Ethiopia by
Karim et al?*” and Miller et al®* and a Malawian study on community case
management of childhood illness.28! Karim et al’s study further applied the results

of the programme intensity measure to a dose-response analysis.

The implementation strength approach proposed in this thesis adds to previous work
in several ways. For example, the MNPI study used expert opinions in rating its 13
programme components but neither collected data on implementation strength, nor
did it test the index’s validity. In addition, except the Malawian study, none of the
other cited studies reported the validity of their approaches or tools used for
evaluating their respective programme’s implementation strength. The Malawian
study later piloted the validity (sensitivity and specificity) of the implementation
strength method through cell-phone interviews to health surveillance assistants on

key indicators of the programme’s implementation strength.85

In contrast to the other implementation strength studies, this study developed and
tested the approach in evaluating two large-scale maternal health programmes and
presented the results of the three stages of the process. Based on content and face
validity, the tools used for assessing the implementation strength were rated “very
good” overall by the people likely to use the approach in evaluating programmes.
Furthermore, looking back at the thesis’s first research question: “what are the

active components responsible for the implementation of FANC and EmOC
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programmes?”’, by developing the implementation strength approach, the thesis
identified and adopted the WHO health system building blocks as integral

components well-fitted for implementing large-scale maternal health programmes.

There are few important lessons to draw from the implementation strength
approach. The matrix shown in Table 10.1 summarises these by presenting pros and
cons In comparison with other evaluation methods. The matrix summarises the
theoretical and practical applicability of some common evaluation methods,
highlighting key aspects (column 2) and briefly pointing out how each method is
applied (columns 3). Column 4 of the matrix shows pros and cons of each method,
and was the inspiration for developing the approach for this thesis. The main
advantage of the approach is its design flexibility. Depending on the purpose of the
planned evaluation, the proposed approach can be moulded to evaluate either or both

of the implementation processes or programme outcomes.

While introducing the approach, Section 2.6.1 emphasised that the approach would
require continuous monitoring of programme activities and processes, and
programme contextual factors as well as programme outcomes to maintain
advantages over other evaluation approaches. The section also noted that, in order
for the approach to describe the nature of the association between implementation
strength and programme results, it was imperative to perform a dose-response
analyses with contextual factors as potential confounders. The dose-response
analysis was facilitated by the approach’s ability to collect indicators on both sides
of the equation (indicators for programme coverage on the response side and

indicators for the implementation strength and contextual factors on the dose side).

Despite its advantages over other evaluation methods, the implementation strength
approach has several limitations. The primary limitation is cost, due to continued
data collection over time. Programme monitoring data should be continuously
collected over the lifetime of the project, — which can be labour-intensive to the
already overworked health workers especially in LMICs. It can be difficult for the
health system to find additional resources to facilitate data collection. However, it is
recommended that a minimum set of indicators should be selected jointly by
interested parties in order to reduce labour and cost. In evaluating health system-
related programmes, most of the selected indicators can be embedded within (or

selected from) the family of indicators whose data are part of routine data collection
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Table 10.1: Key evaluation approaches for large scale public health implementation, with pros and cons

ivs;)iggf: Key Aspect(s) How the approach works Pros and/or cons
Programme Programme Implementation e The implementation strength is conducted in three By continuous monitoring of programme
Implementation Strength tracks both process and stages: activities (processes), programme contextual
Strength outcome indicators through which 1) Conducting a review of the literature and expert opinion factors and outcomes, implementation strength
evaluators can estimate in survey in order to: identify the essential components of a can be used as a process evaluation method as
statistical terms, an association programme, the contextual factors, likely programme well as for evaluating programme impact
between programme activities and results, and their corresponding proxy indicators; prepare Through dose-response analyses, the approach
programme results the aggregation, weighting, and scoring procedures and can precisely describe the nature of the
The approach also tracks the data analysis plan association between implementation strength
contextual factors 2) On continuous basis: quantify/value resources and and programme results with contextual factors
(facilitators/inhibitors) which can inputs, monitor programme activities, and, document all as potential confounders
interact between processes and identified contextual factors in programme areas (usually However, its demand for continuous data
outcomes and can therefore be districts — for large-scale programmes) collection over time, the approach will require a
treated as confounders 3) Analyse all data and, conduct dose-response analyses to minimum set of indicators to be economical and
explore associations between strength and results require less work on behalf of implementers.
Selection of the indicators can attract bias and
produce biased results
Process A process evaluation assesses the e The following activities can be used as a means to Good for measuring programme fidelity
Evaluation course of a programme on how conducting a process evaluation: Contributes to understanding relationships
programme activities are delivered 1) Determine the type of information required and between activities and outcomes
and the context of a programme guestions to be answered Useful for assessing accountability and
Process evaluation describes 2) Select appropriate methods for use in getting the programme improvement and replication
programme activities (types of information. Methods can include conducting focus Can be implemented even with limited resource
activities, levels of programme groups, structured interviews, surveys, review of records depending on method of inquiry
participant participation, and the and/or documentation. Process evaluation may not be suitable for
programme quality 3) Share the results with stakeholders (participants, impact evaluation resulting in quantitative
implementers and funders) estimates
Theory of Change A Theory of Change is a tool that e Inorderto develop a Theory of Change, five steps are Theory of Change improves the design and
involves evaluators developing a required: 2% evaluation process of complex and multi-
theory of how the intervention will 1) Identify the long-term goal of the project/programme faceted interventions.
bring about expected changes in 2) Conduct “backwards mapping” to identify the It does not involve estimating a quantitative
the outcomes preconditions necessary to achieve that goal measure of the programme effects
Theory of Change can be used to 3) Identify the interventions that the initiative will perform Even though a useful monitoring and evaluation
guide process evaluation to create these preconditions planning tool, Theory of Change cannot be used
4) Develop indicators for each precondition that will be to estimate the extent (size) of programme
used to assess the performance of the interventions outcomes/impact
5) Write a narrative that can be used to summarize the
challenges in the theory
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Randomised

RCTs randomise the allocation of

There are three stages through which an RCT is

RCTs are considered the ‘gold’ standard for

Controlled participants receiving the conducted: evaluating outcomes and impacts of
Trials intervention and those who do not 1) Setting up the protocol (including defining: primary and interventions
secondary outcomes; the study population; inclusion and Besides having high internal validity, RCTs have
exclusion criteria; sample size; a statistical plan; design of very low external validity especially in large-
case record forms; and likely logistical issues) scale programmes.
2) Conducting the study (including monitoring of the study, RCTs are mainly useful for impact evaluation
data collection, database design and data entry)
3) Conducting statistical analysis and results reporting
Difference- Difference-in-difference method e To estimate the difference-in-differences between the The difference-in-difference method can be
in-Difference tracks both the intervention and intervention group and the comparison group, the useful for both impact evaluation and for
control (comparison) group to average change over time in the selected outcome is process evaluation. However, it can be very
(also known as a determine whether the calculated: challenging to obtain data from a comparison
before/after intervention is associated with any e If data were collected in two time periods only, a group in situations where there is potential for
intervention/compa improvement over and above that normal regression analysis is used (ordinary least- spill-over effect
rison design) occurring in the comparison group squares regression or logistic regression)
over time. e [fthere are more than 2-time periods, a regression
Difference-in-difference requires with fixed effects for time and group is applied
data to be measured at two or
more different time periods
Realist A realist evaluation is a theory- e To perform a realist evaluation:”® Realist evaluation is best for establishing a
Evaluation driven type of evaluation. 1) Draw out and formalise programme theories to be tested theory-based relationship between processes
Underlying theories of a by searching through documents, programme planners and outcomes
programme about the way in which and implementers, previous evaluation studies and other While they are not necessarily intended to
context and mechanism affect literature. evaluate impact at all, realist evaluations are
outcomes are developed, tested 2) Collect data (both qualitative and quantitative) to cross- considered to be more methodologically robust
and refined examine initial hypotheses (preliminary theories) on both than process evaluations (by some) because,
Realist evaluation asks ‘what works the Contexts, Mechanisms and Outcomes. other than collecting similar data but with the
for whom in what circumstances 3) Conduct a systematic test using the collected datasets by element of hypothesis testing, with realist
and in what respects, and how?’ identifying patterns in the outcome’s successes and evaluations, it is possible to have a more robust
failures within and across interventions while continually means of exploring whether the conclusions
generating and testing hypotheses regarding the drawn are correct
implementation Like process evaluations, realist evaluations are
4) Assess and interpret the results. Have the theories about time- and resource-consuming in terms of the
how the programme worked, been supported, or refuted amount of data required and the amount of
by the analyses? time needed for analysis
5) Draw out a ‘context-mechanism-outcome’ (CMO)

framework by filling out each of CMO components and
observing the interaction between context and the
mechanisms that result in outcomes
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systems (HMIS). Care is therefore needed in selecting the indicators — a process that
can be biased depending on the political, programmatic, and funding influences of
those involved in indicator selection. Because the approach can be used as an
accountability tool through ranking districts based on implementation strength
scores (such as Table 5.2 and Table 5.3) and programme results (such as Table 6.1
and Table 6.2), the approach can also attract some criticism from district health
authorities who might find it less favourable for their efforts. The following sections
extend the discussion on the approach’s theoretical comparison to realist evaluation
(Section 10.1.2) and theory of change evaluation (Section 10.1.3), as well as the

approach’s potential to capture equity dimensions (Section 10.1.4).

10.1.2 A realist evaluation’s view of the
implementation strength approach

Realist evaluation is another possible approach that could be used in the conceptual
framework for the implementation strength method (as mentioned in Chapter 2).
The conceptual framework for the approach could have used realist thinking. Realist
evaluation requires evaluators to populate the Context-Mechanism-Outcome
framework by formulating programme theories to be tested (about why the
programme worked, under what circumstances, and so forth), collecting data,

conducting a systematic test, and assessing results of the collected data.?

While the conceptual framework for this approach followed the Donabedian
approach!3 which was an adaptation of the IHP+ framework,% the process
undertaken fulfilled several aspects of the CMO framework. Even though the
conceptual framework for this thesis (Figure 1.1) had no particular theories
formulated for testing, by reviewing the literature and involving the maternal health
experts at some level, the process partially framed out a theory that issues from each
of the six blocks were responsible for generating the anticipated programme results.
The realist approach would have attempted to describe the mechanisms that
resulted in the outcomes that were seen, which would have required additional

qualitative data collection.

The moderating conditions in realist evaluation are the equivalent of this
framework’s contextual factors (Section 1.7.4 and Chapter 7). The realist

evaluation’s underlying mechanisms would be equivalent to outlining the processes
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(programme activities) for delivering the FANC and EmOC services to target
populations. One other diverging factor of the framework from realist evaluation is
that the latter would describe its outcomes in view of how initial theories would have
been modified through collected data, and resulting in continually adapted

theories.283

10.1.3 A theory of change’s view of the
implementation strength approach

The theory-driven approaches to evaluation are based on understanding the
fundamental programme’s theory on whether and how the programme works.28¢ By
understanding the ‘theory of how and why an initiative works’,285 a theory of change
can lead to a hypothesis of the causal linkages to programme outcomes.
Implementation of large-scale programmes is a complex process, and, while a large-
scale maternal health programme can be financially demanding and human
resource-intensive, organising the resources and implementing programme

activities may not automatically result in delivering the services to populations.

The theory of change’s view of the conceptual framework would thus start with
framing out the desired programme results and working backwards to determine the
probable conditions to be fulfilled in order to generate the results. By so doing, a
hypothesis on the causal pathways can be generated. A final task required in
preparing the theory of change is ‘an accompanying narrative that describes the
pathways and key assumptions’.286 In the current study, one hypothesis for the
theory-of-change could have been stated as ‘increased coverage and utilisation of
FANC and EmOC services in study districts is associated with increased

implementation of the programmes delivering the services’.

Achieving higher utilisation and coverage levels would have embodied several
assumptions such as that, under favourable contextual conditions, FANC and EmOC
programme activities were implemented as planned and that outputs and outcomes
were produced as anticipated. Examples of the assumptions for the programme
activities could have included (but are not limited to): health facilities had an
adequate workforce who are competent, responsive and productive (motivated);
essential drugs and supplies for antenatal care and emergency obstetric care were

well stocked throughout the year; funding to districts for executing maternal health
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services was sufficiently allocated in a timely fashion; and there was a large number
of geographically distributed and easily accessed facilities. Some of the assumptions
for programme outputs and outcomes could include, but are not limited to, pregnant
and postpartum women being aware of the services provided and having the will to

demand and the ability to access the services in facilities.

It can therefore be generalised here that framing the concept of the approach could
have alternatively been done using the realist evaluation or the theory of change as
two other possible frameworks. However, the focus of this study was on developing
a measure of implementation strength rather than applying realist thinking or
theory of change perspectives with the goal of a quantitative estimate of effect of the
programme, whereas realist thinking might have shed more light on how the
programme effects varied by context, and theory of change could have been useful in
developing the study’s framework but would not necessarily lead to a dose-response
analysis. Based on the theoretical and practical evidence in the validity and
relevance of the conceptual framework used, it can be concluded that the applied
framework served its purpose well in guiding the implementation strength approach

in data collection and data analysis.

10.1.4 Capturing equity dimensions in the
implementation strength approach

Through continuous monitoring of programmes, the implementation strength
approach has the potential to inform service coverage amongst vulnerable
populations. Vulnerable populations for the FANC and EmOC programmes are
women of lower socioeconomic status and those based in rural settings that are hard
to reach.130 236 Efforts to add an equity perspective to implementation strength
analysis could begin by adding one or two equity indicators to be reported at regular
intervals, with specific ongoing analysis being disaggregated by geographically-
defined structures such as wards, ethnic groups, or relative poverty in order to track
service coverage over time. Examples of some of the equity indicators that can be
documented from all first antenatal care clinic attendants could include, but are not
to be limited to: number with access to improved toilet facilities; number with access
to improved water sources; number with secondary education; and self-reported
health status. The number of community health workers in geographically-defined

structures such as wards (for example per 1000 members of the population) can be
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obtained from the district medical officer. By assessing changes in the proposed
equity indicators, routine data can help to initiate appropriate responses from
district health authorities by targeting wards, those of low socioeconomic status, or
ethnic groups having the poorest equity indicators.28” Responsive actions for
addressing equity can include health system strengthening, for example through
equitable distribution of health workers, improved logistics for essential drugs and
equipment supply, increased supportive supervision of health facilities within
affected catchment populations, and so forth. Other non-health system actions could
involve improving social services, geographical infrastructure and other contextual
factors discussed in this thesis so that resources are leveraged to improve the health

of all populations in the district.

On the other hand, it is also possible that continuous monitoring of routine indicators
through the implementation strength approach could potentially blind programme
implementers with the aggregate coverage statistics and fail to capture equity
disparities within populations.288 Cross sectional household surveys should therefore
be part of efforts to capture equity data (such as socioeconomic indicators), which the
approach is otherwise unable to capture through routine indicators. Household
surveys have an additional benefit of acquiring more comprehensive and focused
information compared to routine monitoring indicators. A good example of a survey
that generated equity information is a recent study in Ethiopia, which used a simple
tool to capture five equity-related variables (roof material, ownership of a table, type
of toilet facility, ownership of a radio and educational attainment) to identify a
pattern of EmOC service utilisation in women.28 Through the demographic and
health survey, the study interviewed women being discharged from a hospital’'s
maternity ward and found that women who used the EmOC services were urban
residents with lower parity. Another study in 35 Countdown-to-2015 countries used
demographic and health surveys or multiple indicator cluster surveys and found that
the overall coverage of maternal and child health programmes “were associated with

improved equity”.29

10.2 Potential applicability

The proposed implementation strength approach comes at a time when the
Tanzanian Ministry of Health and Social Welfare has recently issued an

accountability tool called the Reproductive, Maternal, Newborn, and Child Health
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(RMNCH) Scorecard.?!” The Tanzanian president launched the RMNCH scorecard
in May 2014 and tasked the regional (provincial) commissioners to ensure ‘greater
progress is made in the next 500 days to reduce preventable maternal, newborn and
child deaths’.2!” The scorecard has been designed to use HMIS data from districts
where reports will be generated on a quarterly basis to inform the progress made on
reaching the targets on maternal, newborn and child survival. The scorecard will
report on 13 indicators within categories of pre-pregnancy, pregnancy, labour and
delivery, newborn health, child health, stock-out data for tracer drugs, data
completeness and timeliness, and on the community health fund. It is hoped that
leaders in districts/regions will be accountable for the achievement of the objectives.
While the RMNCH scorecard is an essential accountability tool with much needed
political support, relying on HMIS data for nearly all of the scorecard indicators may
not reveal the extent to which districts are progressing [or not]. Monitoring of not
only the scorecard indicators but also implementation strength indicators,
contextual factors and equity indicators will help highlight areas requiring quick
attention, thereby helping regional and district authorities to change their course of

action appropriately.

10.3 Overall strength and coverage in
districts

Table 10.2 summarises the composite scores of study districts on the implementation
strength components and on the coverage of FANC and EmOC programmes
including scores of the contextual factors that were significantly associated (P<0.05)
with the overall implementation strength. The table is focused on the weighted
results from aggregated indicators of the six building blocks as active components of
FANC and EmOC programmes (implementation strength) and selected proxy
indicators of programme coverage and contextual factors. Preference weights
generated from the opinions of the maternal health experts on the six building blocks
(Figure 3.3 on FANC and Figure 3.7 on EmOC and respective discussion in Section
3.6) strongly aligned with overall contributions of each block as showed by
programme data for the implementation strength (Table 5.2 on FANC and Table 5.3
on EmOC). Comparing the corresponding columns (Table 10.2) on implementation
strength and programme coverage for FANC and EmOC programmes respectively,

results show that coverage scores were higher than implementation strength scores

233



Table 10.2: Overall Summary of Results

Overall Implementation

Overall Programme

Contextual Factors (P<0.05 on implementation strength)

Strength Coverage
Study district Female literacy level Households using drinking Households Households
Total
FANC EmOC FANC EmOC Fertility Rate (adult, primary and water from improved using improved affected by
¥ secondary education) water sources toilet facilities famine

Arusha Urban 86% 80% 133% 92% 4.3 27% 76% 71% 1%
llala 56% 53% 147% 97% 3.2 24% 88% 83% 0%
_*3 Iringa Urban 61% 57% 80% 102% 3.9 21% 94% 80% 1%
g Kinondoni 43% 39% 70% 79% 3.2 18% 73% 55% 0%
€ Mtwara Urban 52% 49% 64% 79% 4.8 17% 55% 49% 2%
;3 Songea Urban 49% 56% 118% 103% 5.0 25% 73% 96% 0%
Tanga Urban 46% 47% 76% 81% 4.2 21% 87% 81% 0%
Temeke 51% 42% 109% 63% 3.2 23% 68% 53% 6%
Babati 38% 40% 61% 62% 4.3 21% 60% 30% 25%
Bagamoyo 54% 48% 69% 53% 5.0 22% 68% 41% 23%
Geita 38% 30% 82% 43% 5.7 27% 57% 45% 4%
Kahama 31% 25% 75% 53% 7.4 19% 61% 47% 17%
Kasulu 26% 25% 70% 58% 7.5 21% 74% 66% 0%
., Kilosa 33% 39% 56% 53% 5.0 19% 77% 79% 40%
E Kondoa 29% 31% 58% 52% 5.4 23% 33% 56% 38%
8 Mbozi 28% 28% 80% 45% 6.2 24% 39% 32% 6%
g Moshi Rural 44% 47% 42% 47% 3.1 21% 74% 31% 5%
= Muleba 29% 32% 82% 72% 7.4 22% 63% 52% 73%
Musoma Rural 24% 22% 61% 31% 7.0 20% 41% 13% 77%
Ruangwa 37% 42% 66% 56% 4.0 17% 36% 65% 0%
Singida Rural 41% 33% 56% 38% 4.9 22% 32% 40% 35%
Sumbawanga R 27% 28% 83% 56% 7.0 22% 49% 42% 0%
Uyui 30% 25% 99% 47% 7.3 22% 29% 28% 0%
Overall Mean 41% 40% 80% 64% 52 22% 61% 54% 15%
Std Deviation 14% 14% 26% 21% 1.5 3% 19% 21% 23%
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across all study districts suggesting that more efforts on implementing the
programmes would result in even more coverage of the programmes. Future research
would provide better evidence on this result by collecting similar data over time
including more indicators on both implementation strength and programme
coverage, which was not possible in this study due to resource and time limitations.
Calculations and the discussion involving the scores and ranking of the study
districts are described in respective chapters (Chapters 4 and 5 on implementation

strength, and Chapter 6 on programme coverage).

The linear associations between the overall implementation strength of FANC and
EmOC and the five contextual factors (last five columns of Table 10.2) as were noted
in Chapter 8 are worth highlighting. FANC implementation strength was
significantly associated with the contextual factors of female literacy level and
households using improved toilet facilities (Table 8.1), while EmOC implementation
strength was significantly associated with the contextual factors of total fertility
rate, households using drinking water from improved water sources, households
using improved toilet facilities, and households affected by famine (Table 8.2,
discussions on Section 8.4). These results suggest that, as confounding factors, the
contextual factors could alter the observed association between programme
implementation strength and the outcome (programme coverage). So for FANC
programme, households with women having higher literacy level or using improved
toilet facilities have the potential to change the coverage of FANC programme.
Likewise, for EmOC programme, households with women affected by famine, or
failure to bring down the TFR, or using drinking water from improved water sources,
or using improved toilet facilities may alter the coverage of EmOC programme. As
an afterthought, having collected data and presented results on several of these
factors, it could be considered that the implementation strength approach

demonstrated its capability to capturing and reporting equity dimensions.

While it is well known that female literacy is associated with utilisation of health
services,2?! 292 it comes as no surprise that districts with high implementation
strength are also associated with low fertility rates, as this outcome is also associated
with higher education among women of reproductive age.?9 294 Given that
households with access to better water and sanitation services are contextually an
indication of being within a high socioeconomic group,29 29 182 297 the concern

remains only in the relationship between FANC and EmOC implementation
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strength and households affected by famine. While these results do not necessarily
show direct causal relationships, it is possible that women in households affected by
famine are likely to participate in socioeconomic activities more so during periods of
famine, potentially affecting antenatal care attendance. It therefore also possible to
expect FANC and EmOC programmes to be weak in those areas affected by famine,
partly because they are isolated and poor. Thus, while these contextual factors are
likely to affect the coverage of programmes, the factors can as be affected by the

programmes.

There were incidences of flooding in the three districts of Dar es Salaam, the main
city in Tanzania, in early 2011, but findings of this study did not find an association
between service access or use and flooding, possibly not because the floods had no
effect, but because the data set would not have picked up such an effect. While this
study reported the names of other programmes implemented in study districts, there
was no clear metric for use in comparing the districts in quantifiable scores.
Nevertheless, most of the districts reported to have several ongoing projects,
especially on malaria and HIV/AIDS. Some districts reported having research
activities related to maternal health and other community-based programmes.
Overall, to be able to assess the contextual factors as potential confounding variables
between implementation strength and program coverage, it is imperative for large-
scale maternal health programmes to collect their data on a regular basis so that

changes over time can be detected and included in the analyses.

10.4 Strengthening FANC and EmOC
programmes

Results from maternal health experts (Chapter 3) and data from the implementation
strength components (Chapter 4), suggest that all six components are important in
contributing to the strength of FANC and EmOC programmes. Results from the
1llustrative dose-response of the overall implementation strength and overall
programme coverage (Figures 8.1 and 8.2) also indicated that by scaling up the six
blocks, it is possible to increase the coverage of the two programmes. Scaling the
overall implementation strength should therefore consider a careful combination of
the efforts provided to each block. For example, to ensure that there is an equitable

distribution of health workers (availability of doctors, nurses and midwives) in study
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districts, the national policy needs well-coordinated efforts in producing sufficient
annual numbers of the cadres to match with geographical needs. Competence of the
health workers should be maintained through regular short course training and
motivation of the workers should be addressed by national and local health
authorities. While the number of health facilities is encouragingly sufficient in study
districts (as seen in this study, Table 4.1 with discussion on Section 4.4), distribution
of the facilities needs to take consideration of the hard-to-reach areas where services
should also be made reachable and accessible. In addition, all hospitals and health
centres should be equipped with operating theatres to be able to offer comprehensive

EmOC services.203

While in Tanzania it is the responsibility of health facilities in preparing correct
orders of the essential drugs and supplies and according to their local needs, the
Medical Stores Department (being the central procurer of medical products)298 needs
to improve its logistics in order to mitigate stock out of the medical products.¢* When
there is notable failure (by means of logistics and timeliness) on the Medical Stores
Department, health facilities should be allowed to make their purchases of the
medical products for future reimbursement. It should be noted that, even though
facilities are allocated with budgets for medical products, they do not have outright
local control of the monies as this is done centrally by the Medical Stores

Department.299

Strengthening the quality of FANC and EmOC services might be partly achieved by
promoting use of evidence-based guidelines and standards such as the Jhpiego’s
Standards-Based Management and Recognition Approach (SBM-R).3%© SBM-R
involves training of the service providers, provision of supportive supervision,
assessments of service quality, and facility-based action plans. Such quality
improvement approaches and tools are essential in identifying and solving local
constraints in study districts and are more likely to improve the delivery of FANC
and EmOC services. While this study did not assess the pattern and levels of
Thaddeus and Maine’s three delays in districts, coverage of FANC and EmOC
programmes could also be linked to the three. The three delays of care (discussed in
Section 1.6) are: delay in decision to seek care, delay in getting to health facilities,
and delay in receiving care.'3® Strengthening of FANC and EmOC programmes
should therefore ensure that community-based programmes are adequately

addressing the three delays and are reaching both the women (as primary target
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populations) and the men (as key partners involved in household decisions and in
providing support). Community-based programmes for maternal health at the
national-level and local-level can involve mobilising communities through different
channels including advocacy and awareness, social marketing, capacity

strengthening, and behaviour change communication.30!

10.5 The role of partnerships in
implementing programmes

Having documented and observed a long list of projects, programmes and initiatives
operating in the study districts, some of which have local-, national-, or global-level
presence (Table 7.6), it is evident that implementation of FANC and EmOC in the
study districts is affected in one way or another by such efforts. For example, projects
involving immunisation, micronutrients, nutrition, and control of malaria and
HIV/AIDS are likely to influence both the implementation and coverage of FANC
and EmOC programmes.302 136 It is imperative to ensure that such efforts are well-
coordinated. Partnership in maternal health services is diverse in nature but is likely
to involve implementation strength and programme coverage, technical partnership
and political partnership. Such partnership in Tanzania is likely to include the
Ministry of Health and Social Welfare, the Ministry of Finance and Economic Affairs,
the Ministry of Regional Administration and Local Governments, donor agencies and

maternal health programme implementing partners.

Projects, programmes, and major initiatives operating on the implementation
strength side can be those providing health services—related factors such as building
health facilities, training community health care workers, construction of shallow
wells in communities and provision of drugs and supplies. Partnership on the
programme coverage side involves all projects, programmes and major initiatives
addressing issues within the three delays and are most likely interlinked with those
on the implementation strength side, such as those forming the Safe Motherhood
Working Group discussed in Section 3.2.2. Technical partnership (such as the
Monitoring and Evaluation Technical Working Group) should be centrally
coordinated by the Ministry of Health and Social Welfare in order to effectively and
continuously convene technical minds in discussing current evidence-based practices

and in analysing and deliberating priorities and efficient approaches for
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implementing essential maternal health interventions.3%? Involvement of maternal
health professional associations (such as the Tanzania Nursing and Midwifery
Council,3* Tanzania National Nursing Association,35 the Medical Council of
Tanganyika®'¢ and the Medical Association of Tanzania3??) and non-governmental
organisations is equally important in ensuring balanced participation in technical

assistance in maternal health.

Political partnerships on the other hand, should involve convening multi-
stakeholder dialogue processes that involve issues on policy, effective
implementation and promotion of maternal health. Such efforts should not only
involve high profile and national-level individuals and organisations (primarily
those enabling policies, with political will, and with strong capacity for advocacy) but
also it should encourage participation of low-level community groups involved in
maternal health promotion. Furthermore, because most African health ministries
have limited human resources to fully monitor and coordinate all efforts on women’s
health involving a multitude of players,3°8 its central role should therefore be on
setting priorities and implementation strategies for all donors and implementing
partners to adhere to. Likewise, the Tanzanian Ministry of Finance and Economic
Affairs (being the central funding body for the annual comprehensive council
(district) health plans) has a vital role to play through working with the Ministry of
Health and Social Welfare to balance and prioritize the financing of maternal health

1nitiatives.

In addition, the Ministry of Regional Administration and Local Governments (under
which hiring of local staff, local health planning and implementation is managed)
should also be actively involved with the ministries of finance and health in ensuring
that information on cost-effectiveness of the maternal health interventions is shared
to ensure projects are acceptable, equitable and likely to be feasibly implemented.309
Although strong partnership is essential in all of the above described factors for
effective and successful implementation of maternal health programmes, sustained
financial support, strong communication among implementing partners and local
participants and continuous monitoring and evaluation of the programmes is equally

important for improvement in policy issues and high coverage of the programmes.310

311
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10.6 Bias, limitations and methodological
challenges

There were several identified sources of bias for this study, including the selection
process of the maternal health experts, the instruments used and the proposed
duration of FANC and EmOC programmes. In addition, questionnaires used as
research instruments in collecting data were also likely to introduce some level of
measurement bias in the event that they did not ask the ‘right’ questions or prompt
appropriate responses, thereby not being able to detect differences in the variables
of interest. Sufficient time-series data for both the implementation strength,
programme results and the contextual factors was another limitation that did

actually affect the results of this study.

In an effort to reduce bias, data were collected from different types of maternal
health experts. By so doing, the study avoided having perspectives from only one
cadre within the health system. To improve the validity and reliability of using
expert judgment, the study used actual programme data it collected from study
districts for cross-validation. A similar approach in cross-validating expert opinions
was reported in a study conducted in Kenya and Bangladesh.?2 The study used
different methodologies such as print media, radio programmes and interviewing
representatives from different ministries. Results of these studies were in some ways
similar to those originating from the experts in this study. Even though health
facilities are important contact points for users of FANC and EmOC services, it is
always difficult to get accurate denominator populations for service utilization,
coverage and impact. It is therefore important to use data from population surveys
to leverage indicator reporting. For example the issue of facility coverage scores
exceeding 100% (noted in several parts of the results chapters) could alternatively
use denominators that are best estimated through a complete vital registration
system. Nevertheless, some facility-based indicators, such as the percentage of
institutional deliveries, tend to give better population characteristics, as the number
of annual expected live births is used as the population-based denominator compared
to other indicators such as the indicator on the rate of HIV/AIDS testing, which uses
only the number of first antenatal care visits for the denominator. The study used
the number of first antenatal care visits to assess the coverage of FANC programmes

instead of four or more antenatal care visits. Even though both numerators are
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recommended by the WHO, a pregnant woman is considered fully protected and
prepared for safe delivery if she completes four or more antenatal care visits. By not
using the latter as a numerator on FANC coverage, it is possible that some study
districts would have scored higher and some lower than their current first visit-

based scores.

In the theory of evaluation studies, resources, inputs and processes are expected to
produce the intended results: immediate (outputs), intermediate (outcomes) and
eventually long-term (impacts). However, besides implementation of programme
activities, there are a myriad of conditions that need to be met in order for the
intended results to be realised or achieved. Examples of the resources, inputs and
processes required for both FANC and EmOC programmes include, but are not
limited to: having an adequate number of health workers who are sufficiently
competent, responsive and productive; having well-stocked essential drugs and
supplies for antenatal care and emergency obstetric care throughout the year,
including an improved integrated logistics system for timely delivery; districts are
allocated sufficient funding from the central government that is made available on
time to facilitate programme execution; a sufficient number of health facilities
provide antenatal and emergency obstetric care and are geographically well
distributed and easily accessible; and an adequate number of health facilities have
the capacity to manage all the nine signal functions. Use of coverage indicators for
programme results can sometimes obscure the actual causal relationship between
the implementation strength and programme results, where one coverage indicator
may correlate with another coverage indicator. Care should thus be taken in

identifying such correlations and account for them during data analysis.

Although the study collected data on district revenues and expenditure, there were
no costing data on programme resources and other inputs as it was beyond the scope
of this thesis. Collection of costing data could have been of great use in evaluating
the cost-effectiveness of the programmes. It is possible that some policymakers and
donors associate the impact/effect of programmes with cost. In addition, further
thought is also required in developing a composite index for other programmes
operating in study districts to be able to assess their influence over the
implementation of maternal health in districts. Other than documenting the list of
such programmes operating in study districts, the study did not quantify their effect

in the form of a composite index or estimate their contribution in the implementation
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strength of the two tracer programmes. It was previously reported (Section 8.3) that
not all indicators for the implementation strength, programme coverage and
contextual factors had data for both 2010 and 2011. Lacking data for all indicators
and for the entirety of both years denied the use of all possible statistical analyses.
Continuous documentation of programme activities, contextual factors, and
programme results is recommended for at least three years to be able to generate
more significant results of the associations between programme efforts and

programme results.

10.7 Conclusion and the way forward

This final section summarises the methodological and pragmatic contributions made
by this thesis including the final thoughts on potential further research. There were
two main methodological contributions of the work undertaken in this thesis: The
first was the development and testing of the implementation strength approach for
use in evaluating large-scale maternal health programmes in low- and middle-
income countries. The second was testing the approach’s validity regarding the
contents of its tools and its overall acceptability for use by national coordinators and
district health authorities. This thesis introduced an alternative method for
evaluating large-scale maternal health programmes that has the potential for
application in low- and middle-income countries. At the planning stage, programme
evaluators need to identify all possible components that are likely to have the
greatest impact within maternal health programmes. They also need to prepare a
list of proxy indicators for the programme components (programme implementation
strength), for the anticipated programme results, and for the contextual factors. The
indicators will guide data collection and programme monitoring. At the programme’s
end, evaluators will need to conduct numerous analyses for all data collected,
including dose-response to detect the association between the implementation

strength and programme results.

Dose-response results can help inform programme implementers and donors on the
estimated inputs required to achieve specific levels of results. By knowing the
strength of programmes, it is possible to usefully compare results of different
programmes, thereby helping donors to realise different funding modalities for
maternal health programmes that will yield more health gains for every dollar

invested. For programme implementers, measuring the implementation strength
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scores might be useful in assessing the coverage and the intensity of maternal health
programmes. In addition, knowing the effect of the contextual factors in programme
implementation, those responsible for programme execution can gain insights on the
amount of resources required to maintain a certain level of programme activities
towards the achievement of the intended results. The use of six health system
building blocks and testing their contributing strength into the implementation of
FANC and EmOC programmes was likely undertaken for the first time in Tanzania.
It is hoped that the learning gained from developing the approach and its attempted
application to measuring the strength of the two programmes in 23 study districts
in Tanzania would be useful for others hoping to use similar evaluation approaches

for large-scale maternal health programmes in low- and middle-income countries.

The higher the coverage of FANC and EmOC programmes the better the reliance of
vertical programmes using them for delivering interventions.29” Even though this
study found high coverage of the FANC programme in study districts (scoring an
overall average of 80%), there was no information on equity distribution of coverage
among different socioeconomic groups besides the study showing that urban districts
scored much better than rural districts. Inequity in accessing maternal health
services has unfavourable effects on users, especially the young, those living in rural
settings, the poor and those with no or less education.26 313 236 Advocating for high
coverages of FANC and EmOC programmes should therefore take the view of the
universal health coverage and should focus on extending it to those not currently
covered by the programmes, and on reducing cost-sharing and user fees as well as
including other services.?'* Further research extending this work should therefore
ensure it captures equity dimensions among its indicators to be able to describe the

effect of maternal health programmes in all socioeconomic groups in populations.

There is also a need for further research in identifying the key components of a large-
scale maternal health programme that will inform the most effective scale-up
implementation approaches as well as how to best monitor and evaluate targeted
high-impact interventions across the continuum of care. For maternal health, high
impact interventions for Tanzania and for most of the 75 high-burden priority
countries include use of modern contraceptives (during the pre-pregnancy period),
more antenatal care visits to clinics (during the pregnancy period), delivering in
health facilities where there is quality labour and delivery management (during

childbirth), and postpartum and postnatal care within two days of delivery (after
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childbirth). In order to address them adequately, scale-up issues of coverage, equity
and quality of essential care need to be rigorously identified, monitored, and
evaluated. It was argued earlier (Section 3.1) that, due to the multifaceted nature of
the health system in which large-scale interventions and programmes are
1mplemented, obtaining evidence of the effect or impact of the programmes can be
challenging. This limitation is partly due to the challenge of getting reliable data
from programme activities, which dissuades effective tracking of implementation or
scaling-up of programmes and/or measurement of their impact. It was also argued
that the essential part of tracking a programme is to identify and continuously
document and measure key areas or components that are likely to cause the most
impact. While tools such as the Tanzanian RMNCH scorecard or the LiST can be
used to evaluate current achievements, further research of the implementation
strength approach is recommended. This research can be done by testing the
hypothesis that the scaling of targeted high-impact interventions is independent of

factors in the context of maternal health programme activities.

In addition to monitoring key programme activities, research on the effectiveness of
the approach can be conducted through assessing contextual factors that will provide
evidence for any associations between maternal health interventions and their
effects. The literature on studies that have investigated and evaluated contextual
factors in relation to scaling-up implementation of maternal health programmes in
low- and middle-income countries is limited. As it is in the interest of donors and
governments to scale up maternal health programmes effectively and cost-
efficiently, it is important to investigate, document and analyse the levels of factors
within a specific context. Such understanding may better be revealed through
research on the approach. If contextual factors are not properly documented, it may
not be possible to estimate the effect of specific programmes on maternal health
outcomes at scale. One other area that will require further research is on how to
generate an index to reflect the contribution of other programmes operating in
districts on the implementation strength of FANC and EmOC programmes. The
research work needed could involve creating the index as function of the number,
duration of operation and coverage scope of the programmes operating in study
districts that will be used to estimate their contribution attributable to the strength
of the two tracer programmes. Even more research can be conducted to look at how
such programmes external to FANC and EmOC programmes are likely to facilitate

programme coverage in target populations.
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Appendix 1: Maternal Health Experts Tool
(Implentation Strength Instrument)

INFORMATION SHEET FOR MATERNAL HEALTH EXPERTS

STUDY TITLE: “Towards a new method for evaluating national maternal health programmes in Tanzania: measuring
implementation strength of focused antenatal care and emergency obstetric care”

(To be read by the Interviewee)

Why am | conducting this research?

My name is Gregory Kabadi studying at the London School of Hygiene and Tropical Medicine also working with the
Ifakara Health Institute in Tanzania. | am interested in developing and testing an approach for estimating programme
implementation strength of Focused Antenatal Care (FANC) and Emergency Obstetric Care (EmOC) programmes in the
context of the Tanzanian health system that will help to understand the effects these programmes have in targeted
populations. Understanding and measuring programme implementation strength may disclose why some programmes
have an impact on coverage and health outcomes while others do not. There are no commonly standardized
methodologies for measuring programme implementation strength as most approaches are tailored to individual
programmes. Programme implementation strength is also known as programme intensity — which refers to programme
dose (how much), specificity (of which specific activity/element) and duration (for how long) a programme is
implemented.

Measuring programme strength requires an understanding of how programmes work and involves defining measurable
concepts, identifying sources of programme data and close follow up of programme activities. | intend to have about
three meetings with you and other maternal health experts to identify FANC &EmOC programme elements you consider
most important using a framework of the World Health Organization’s health system building blocks. | will also conduct
interviews with some district-level participants to collect relevant programme data from a nationally representative
sample of 23 districts of Tanzania. | will use FANC and EmOC programme data to cross-validate the information gained
from maternal health experts.

Study Investigator:

Mr Gregory Kabadi, London School of Hygiene and Tropical Medicine, Keppel Street, London, WC1E 7HT. Tel +255 784
444668; email: Gregory.Kabadi@Ishtm.ac.uk
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CONSENT FORM FOR MATERNAL HEALTH EXPERTS

How long will the interviews take?

The two anticipated interviews will be conducted in joint sessions and should take approximately 20 — 40 minutes.

Are there advantages or disadvantages involved in taking part?

There are no individual benefits to taking part, but in participating to the joint meetings of maternal health experts in
Tanzania, you will help me improve the approach for measuring the strength of FANC and EmOC programmes in our
country — that might be of help to national programme managers involved in planning and managing such programmes
for efficiency and effectiveness.

Who will have access to the information | give?
The information you give will be for research purposes only. | will not disclose your identity, or use your name in any
reports/publications of this work.

What will happen if | refuse to participate?

Participation to this study is voluntary. You are free to decide if you want to take part or not. If you do agree, you can
change your mind at any time. You can refuse to answer any specific questions, or stop the interview at any time. If you
choose not to answer a question, stop the interview, or even not participate at all in the study, there will not be any
adverse consequences for you or your organisation.

What if | have any questions?

If you have any questions, you can ask them during the joint meeting. If you wish to ask questions later, you may contact
me by email at:

Study Investigator: Mr Gregory Kabadi, London School of Hygiene and Tropical Medicine, Keppel Street, London, WC1E
7HT. Tel 4255 784 909067; email: Gregory.Kabadi@Ishtm.ac.uk

Sharing the results

Findings from doing this study will be shared with you through another joint meeting and/or in any relevant national-
level maternal health meetings. After analysis, | shall publish the results in order that other interested people may learn
from our experience.

Interviewee’s Consent

| have read the above information. | have been able to ask questions about it and any questions that | have asked have
been answered to my satisfaction. | consent voluntarily to participate in this study.

Signature of the Respondent:

Respondent’s Designation:

Date of signature for consent to participate / /2012

247



mailto:Gregory.Kabadi@lshtm.ac.uk

Weighting & Ranking Tool for Maternal Health Experts

Instructions on how to weigh/rank FANC &EmOC Programmes

For each of the two FANC and EmOC programmes, there are two sections to fill in information
regarding what you think contributes to the strength of programmes. Section 1 is about

programme elements for FANC and Section 2 is about programme elements for EmOC:

1. There are 6 categories for each programme (FANC or EmOC). On a scale between 0%
and 100%, please estimate the weight of each category in a manner that you think it
contributes to the strength of a programme (FANC or EmOC). All category weights
should add up to 100%.

2. For each of the 6 categories of a programme, there are elements/activities that
constitute the category. Please rank these elements within a category in the order of
their importance/priority. For example, if there 5 elements in a category, then
elements should rank from 1% to 5%,
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A: Focused Antenatal Care

No Category \/\SZESS&) Programme Elements El:::ﬁ(nt
1. Availability:
a) Enrolment of pre-service nurse-midwife students in allied health colleges
b) Establishing and deploying Community Health Workers for Maternal care
Human 2. Competence:
1 Resource c) In-service training of service providers on FANC
d) Empowering TBAs through capacity building in disadvantaged areas
3. Responsiveness & Productivity:
Workplace motivation/incentives for HRH e.g. staff housing, hardship allowance,
timely salaries and staff loans, etc.
Drugs and 1. Procurement of Essential (Tracer) Drugs for Antenatal Care
2 Supplies 2. Procurement of Essential Equipment & Supplies for ANC
(& Logistics) 3. Improving Integrated Logistics System (ILS) for drug supplies
1. Improving ANC service provision (including PMTCT & FP)
2. Referrals — within and to higher health facilities.
3. Building new RCH Clinics; Renovating/regular maintenance of old/existing buildings
Service 4. Providing Incentive Vouchers (e.g. a pair of Kanga) to attract women to deliver in
3 Provision health facilities
(Incl. Infrastructure) 5. Behavioural change communication programmes
6. Community male involvement
7. Community empowerment (e.g. accountability of service providers/CHMTs to
community complaints, etc.)
1. Increasing percentage of the Gov health budget spent on:
e  Salaries of health workers
e Medicines and supplies
4 Health e  Otherrecurrent costs (e.g. admin cost at MOHSW, CHMT, In-service
Financing training)
2. Increasing Health Insurance (Coverage, Funding, Policy)
e Social Health Insurance — NHIF & CHF
e  Private for profit
1. Availability:
Timely reporting of FANC information through quarterly reports from health facilities
to the district
Health 2. Use: . N . . . L
. Incorporating routine information and evidence from research into district (and/or
5 Information . .
System facility) f'or plannlr.1'g purposes on FANC
3. Capacity/Capability:
e Purchasing and installing ICT equipment for data entry and data
management in facilities/districts
e Adequate # of registers & reporting forms in facilities
1. National Level advocacy for maternal health at all levels
2. Supportive supervision visits to health facilities
3. Issuance of guidelines, rules and regulations — licensure of health professionals,
e Leadership/ accreditation & certification
Governance 4. Development by Decentralization (DbyD)/Basket Fund use Vs Local Gov funding
policy
5. Involving health and non-health stakeholders in defining and prioritizing health
needs and services at the national level
7 Other (Please specify...)

.CJ\;J'I-I>JJ\)>4
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B: Emergency Obstetric Care

No

Category

Category
Weight (%)

Programme Elements

Element
Rank

Human
Resource

1. Availability:
a) Enrolment of pre-service nurse-midwife students in allied health colleges
b) Allocation of sufficient number of Anaesthetists, Laboratory Technicians, Nurse-
Midwives and Clinical Officers in Comprehensive EmOC facilities
c) Establishing Community Health Workers for Maternal care and Life SS

2. Competence:
a) In-service training of service providers on EmOC/IMPACC
b) Practical training exposure to Clinical Officers and AMOs on EmOC in hospitals
with Specialists; Continuing Medical Education and On-the-job-training for all
c) Empowering TBAs through capacity building in remote areas

3. Responsiveness & Productivity:
Workplace incentives for HRH e.g. staff housing, hardship allowance, timely
salaries and staff loans, monetary/non-monetary motivation, etc.

Drugs and
Supplies

1. Procurement of Essential EmOC Drugs

2. Procurement (and maintenance) of Essential Equipment & Supplies for EmOC

3. Availability of emergency transport for patients; and for workers during emergency

4. Improved Integrated Logistics System (ILS) for drug supplies

Service
Provision

(Incl. Infrastructure)

1. Upgrading the existing health centres to enable them to provide both Basic and
Comprehensive EmOC signal functions (building Operating Theatres, L&D wards)

. Establishment of maternity waiting homes in hospitals

. Allocating providers with houses w/in facility grounds for quick emergency calls

. Radio call communications & ambulances in selected health facilities

. Ongoing BCC programmes & community mobilization/empowerment initiatives

. Outreach/Mobile services

. Availability of Safe Blood

. Staff meetings

[Noll Kool LN No) il O Ny NOUN )

. Waste safe disposal

10. Water and Power reliability (source, storage & emergency)

Health
Financing

1. Increased government health budget for expenditure on:
e Salaries of health workers
e Medicines and supplies
e  Otherrecurrent costs (e.g. admin cost at MOHSW, CHMT, In-service training)

2. Increasing Health Insurance (Coverage, Funding, Policy)
e  Social Health Insurance — NHIF; CHF; Private for profit

Health
Information
System

1. Availability:
e Timely reporting of EmOC information through quarterly reports
e  Conducting maternal death audits

2. Use:
Incorporating routine information and evidence from research (and maternal death
audits) into district (and/or facility) for planning purposes on EmOC

3. Capacity/Capability:
e  Purchasing and installing ICT equipment for data entry and data management
in facilities/districts
e Adequate number of registers and reporting forms in facilities

Leadership/
Governance

1. National Level advocacy for maternal health at all levels

2. Supportive supervision visits to health facilities

3. Issuance of Guidelines, Charts and Algorithms (Wall Charts), rules & regulations

4. Involvement of health and non-health stakeholders in defining and prioritizing health
needs and services at the national level

5. Development by Decentralization (DbyD)/Basket Fund use Vs Local Gov funding

Other

(Please specify...)

1.

2.

3.
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Appendix 2: Data Collection Form for Contextual Factors in a District

1. Health

(Main source of data is the District Medical Officer’s Office - including the District Health Secretary’s Office AND/OR the District Social Welfare Department)

No |Project/Programme type List of projects/programmes in the district Main purpose Area of service Main financial provider
e.g. MAISHA programme Maternal & Newborn health 23 facilities (of 56) Jhpiego
Other maternal and ;;
1 |newborn health 3)
programmes 2)
e.g. MWANZO BORA programme Reducing the prevalence of stunting in under 5 4 villages in the district Africare
Child health programmes 1)
2 (immunization, 2)
micronutrients, nutrition, 3)
Malari e.g. COMMIT project Behaviour Change Communication for malaria 10 wards JHU-CCP
alaria
projects/programmes ;;
3 |(indoor residual spraying, 3)
bed net use, etc.)
4)
5)
e.g. ANGAZA/ANGAZA ZAIDI Voluntary Counselling and Testing 26 village centres AMREF
1)
HIV/AIDS )
projects/programmes (Care 3)
4 |and Treatment, Counselling
and Testing, etc.) 4)
5)
6)
7)
e.g. PAMOJA TUWALEE Social protection for Most Vulnerable Children 4 wards (of 11 wards) PACT/TASAF
Community health/Social 1)
5 |protection programmes 2)
3)
4)
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2. Water

What percentage (actual or likely) of the population/households used drinking water
from improved water sources in the district?
2010: | |%2011:|_ %

= Definition/Clarification: Improved drinking water sources include: Piped
water into dwelling, Piped water to yard/plot, Public tap or standpipe, Tube
well or borehole, Protected dug well, Protected spring and Bottled water)

= Data Source/s: District’s Planning Office; Water Department

3. Sanitation
What percentage (actual or likely) of the population/households used improved toilet
facilities in the district?

2010: | |%2011:| |%

= Definition/Clarification: Improved toilet facilities include: A flush toilet, A
piped sewer system, A septic tank and A protected or covered or ventilated
pit latrine

= Data Source/s: District’s Planning Office; Sanitation & Environment
Department

4. Transport

a) What percentage (actual or likely) of villages/streets with accessibility to public
(or own) transport services within 3 kilometres of district road’s network?
2010: | |%2011: | |%

Tranport...

b) What percentage of villages/streets whose roads were impassable during rainy
season?

2010: |_16_ |%2011: |5 |%

= Definition/Clarification: Especially transportation and proximity to reliable
health facilities
= Data Source/s: District’s Planning Office; Transportation Department

5. Communication:
What percentage (actual or likely) of villages/streets was covered by the available
telecomm services and networks in the district?

2010: |_86__ |% 2011: |87 %

= Definition/Clarification: Available statistics (or estimates) on use of telecom
services and networks such as TTCL, Airtel, Voda, Tigo, etc.
= Data Source/s: District’s Planning Office; Communication Department

6. Natural Disasters:
What percentage (actual or likely) of households was affected by natural disasters?
No. | Type of disaster 2010 (%) 2011 (%)

1 | Drought

Floods

2
3 | Disease outbreaks
4

Famine

= Definition/Clarification: Any available data estimating the percentage of
households affected by natural disasters in the district
= Data Source/s: District Medical Officer; Department of Agriculture
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Appendix 3: Indicators for Data Extraction from

DHIS Database

District Name:

No | Data Item 2010 2011
1 | Number of first ANC visits
2 | Number of ANC clients with FOUR visits
3 | Number of ANC clients with 2-5 tetanus toxoid injection doses
4 | Number of ANC clients receiving 2 DOSES of IPT (SP)
5 | Number of ANC HIV tests done
6 | Number of ANC clients with positive HIV tests
) 7 | Number of ANC clients receiving 90 tablets of IRON (Fe) or FeFol
{_)(: 8 | Number of ANC clients receiving Mebendazole/Albendazole tablets
g 9 | Number of ANC clients who tested for Haemoglobin
5 10 | Number of ANC clients screened for Syphilis
11 | Number of ANC clients who received ITN vouchers
Number of DAYS of STOCK OUT per quarter: 2010 =
M | AJ | S| OD | M | AJ | 5 | OD
Tetanus Toxoid
12 SP Tablets
Fe/+Fol Tablets
Mebe/Albendazole
2010 2011
1 | Number of women giving birth at this facility
2 | Number of women with major direct obstetric complications treated
3 | Number of Caesarean sections performed
4 | Number of maternal deaths due to direct obstetric causes
5 | Number of maternal deaths due to indirect causes
6 | Number of intrapartum deaths
Within the last 3 months, has there been any reported cases of the following signal functions of V=YES Joves
complicated delivery in this facility: x=NO X=NO
° Parenteral administration of antibiotics
8 Administration of uterotonic drugs
‘g Administration of parenteral anticonvulsants for pre-eclampsia & eclampsia
% 7 Manual removal of the placenta
© Removal of retained products
Assisted vaginal delivery
Basic neonatal resuscitation
Caesarean section
Blood transfusion
Number of DAYS of STOCK OUT per quarter: 2050 20
J-M A-J J-S O-D J-M A-J J-S O-D
8 Oxytocins
Ergometrine
Magnesium Sulphate
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Appendix 4: Assessing Content &Face Validity of the
Tool for Measuring Implementation Strength

A. Briefing:

The assessment tool has been designed as a potential aid for district health managers and planners. It is
intended to help them identify components of maternal health projects that have made a greater
contribution to strength to implementation. Please spare a few minutes to answer the following questions

concerning the assessment tool. This should take you no more than five minutes.

B. About you:

1. JobTitle:

2. Total work experience: [JUnder5yrs []16—15yrs []16 —25 yrs

3. Place of work: 1 Public 1 NGO 1 Private
(Tick all that apply)

4. Education: [] Certificate [] Diploma []Adv

5. Age: [ ] Under 125 -40yrs [141—55yrs

6. Sex: [ ] Female [ 1 Male

C. Your opinion of the tool:

126 yrs or more

] Other

] Masters or

[156yrs or

Question Response
For each item, please tick the circle representing your response gzsgfelz Strzgféye
A. Algorithm:
i.  The overall algorithm of the tool is easy to understand and follow ORNOREORECREGCRECHEC)
B. FANC measurements:
i.  Each component has just about the right elements QIO 0| ||| O
ii. The algorithm is easy to understand and follow QIO 0| ||| O
iii. There is an element missing, name: of which component
C. EmOC measurements:
i.  Each component has just about the right elements ORROINORECANGCINCRES)
ii. The algorithm is easy to understand and follow QIO |00 | O
iii. There is an element missing, name: of which component
D. Overall tool assessment:
i.  Thetoolis suitable for use in assessing strength of implementation QIO 0| 0|60
ii. Theinstructions are easy to follow (understandable) QIO |00 | 0O
iii. Thelength of the tool is reasonable QIO 0| 6|0 | O
iv. The scoring system and interpretation of the scores is clear QIO O @ 0|6 |0
v. | would use the tool myself ORROINCO RO ANGCINCREC)

E. General comments: (Do you have any suggestions that will help improve the tool?)
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