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Abstract oBJECTIVE The Demographic and Health Surveys (DHS) are a vital data resource for cross-country
comparative analyses. This study is part of a set of analyses assessing the types of providers being
used for reproductive and maternal health care across 57 countries. Here, we examine some of the
challenges encountered using DHS data for this purpose, present the provider classification we used,
and provide recommendations to enable more detailed and accurate cross-country comparisons of
healthcare provision.

METHODS We used the most recent DHS surveys between 2000 and 2012; 57 countries had data on
family planning and delivery care providers and 47 countries had data on antenatal care. Every
possible response option across the 57 countries was listed and categorised. We then developed a
classification to group provider response options according to two key dimensions: clinical nature and
profit motive.

RESULTS We classified the different types of maternal and reproductive healthcare providers, and the
individuals providing care. Documented challenges encountered during this process were limitations
inherent in household survey data based on respondents’ self-report; conflation of response options in
the questionnaire or at the data processing stage; category errors of the place vs. professional for
delivery; inability to determine whether care received at home is from the public or private sector; a
large number of negligible response options; inconsistencies in coding and analysis of data sets; and
the use of inconsistent headings.

CONCLUSIONS To improve clarity, we recommend addressing issues such as conflation of response
options, data on public vs. private provider, inconsistent coding and obtaining metadata. More
systematic and standardised collection of data would aid international comparisons of progress
towards improved financial protection, and allow us to better characterise the incentives and
commercial nature of different providers.

keywords demographic and health surveys, reproductive health, maternal health, private sector,
methods, healthcare providers
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Introduction g . .
menters and researchers, providing high-quality data for

The Demographic and Health Surveys (DHS) Project has policy and programme development, monitoring and
conducted over 300 nationally representative surveys in evaluation (Box 1). Although the surveys are designed to
more than 90 low- and middle-income countries (LMICs) be comparable across countries, each country can adapt
since 1984 [1]. The DHS are a vital data resource for its survey to suit its national context and information
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Box | DHS Surveys

The DHS are cross-sectional nationally representative
household surveys, usually covering 5000-30 000
households [1]. They use standard model question-
naires, which countries can adapt by adding optional
modules, questions or response options. Manuals and
technical assistance ensure that the survey procedures
followed in each country are similar, allowing data to
be compared across countries. Surveys are normally
conducted over 18-20 months, with several months of
data collection. Descriptive survey results are pub-
lished in final reports, and data sets are available
online through a process of electronic registration.
DHS respondents are women of reproductive age (15—
49 years), and men are interviewed in many countries.
The surveys include questions on household and indi-
vidual characteristics, fertility, maternal and child
health, mortality, nutrition, gender, HIV and malaria.
It is also typical for DHS surveys to include multiple
biomarker tests or measurements (such as anthropom-
etry, HIV, anaemia and malaria).

needs, ensuring the relevance of data for in-depth coun-
try-level analysis. Another key use of DHS data is cross-
country analysis, which can be used to benchmark pro-
gress and evaluate potential policy impacts. However,
challenges exist for carrying out cross-country compari-
sons using DHS data, which are reflected by their limited
use for this purpose [2]. These challenges include the
different years in which data are collected in various
countries, different recall periods and the variability of
samples of women (ever-married or all) [3].

This study forms one of a set of analyses comparing
family planning, antenatal and delivery care services
across 57 DHS countries. Our analyses assessed the types
of providers being used for reproductive and maternal
health care, in terms of whether they are public or pri-
vate, and their level of clinical training. We focussed on
these characteristics as they may determine the potential
for health systems to expand coverage and improve qual-
ity and equity of care. For family planning, the extent of
clinical training of providers is likely to determine the
range of methods available, as methods such as sterilisa-
tion, implants and IUDs require a certain level of skill.
For delivery care, the clinical level of the provider is inte-
gral to the safety and quality of care provided, and global
goals aim for all women to deliver with a skilled birth
attendant [4], with a defined set of skills [5]. For antena-
tal care, the accepted level of clinical training required is

less than for delivery care. The skill level of providers
can also help capture information about costs and effi-
ciency at the health system level, for example whether
the provider’s skill level is appropriate for the family
planning method being provided, or whether there is
potential for task sharing. Meanwhile, the profit motive
of providers, whether public, not-for-profit or commercial
in nature, may determine the accessibility and distribu-
tion of outlets, the costs to individual users, the potential
to regulate services and the incentives that providers face.

In this study, we examine some of the challenges we
encountered when comparing sources of health care
across countries using DHS data. Taking these limitations
into account, we present the classification we used in our
analysis and provide recommendations that might enable
more detailed and accurate assessment of providers in
future work. The DHS has a continuing process of user
feedback through its Questionnaire Review Portal on the
DHS user forum (http://userforum.dhsprogram.com/),
and the recommendations we present are intended to be
part of such ongoing discussions.

Challenges in using source of care data for cross-
country comparisons

To compare sources of care, we used the most recent
DHS surveys conducted between 2000 and 20125 57
countries had data available on family planning and
delivery care and 47 countries had data available on
antenatal care (Appendix 1). We analysed five questions,
shown in Table 1, which ask respondents where they
received care, and, for antenatal and delivery care, who
provided it. We used these questions to understand the
clinical training of the person providing care, the level of
facility and the public or private nature of the provider.

Every possible response option for these questions
across the 57 countries was listed and categorised,
according to our classification described in detail below.
This allowed us to identify challenges for cross-country
comparisons of sources of care, and potential weaknesses
in the response options and headings currently used in
the DHS. We now examine these challenges in greater
detail in turn.

Limitations of household survey data

First, it is important to acknowledge some complexities
in using household survey data to assess where women
are receiving care, particularly when making comparisons
across countries. Data are based on respondents’ self-
report. The quality of these data therefore depends in the
first instance on the respondents’ knowledge of the source
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Table | DHS questions relevant to source of reproductive and maternal health care

Example of DHS headings*

No Question (these vary by country) Our classification
1 Where did you obtain your current Public Public medical
family planning method the last time? Private medical Public non-medical
Other Private retailer

2 Did you see anyone for antenatal
care for this pregnancy?

3 Where did you receive antenatal
care for this pregnancy?

4 Who assisted with the delivery
of your last birth?

5 Where did you give birth to
(child’s name)?

Health professional
Other health personnel
Other person

Home
Public
Private medical
Other

Health professional
Other health personnel
Other person

Home
Public
Private medical

Other

Private specialised drug seller
Private medical
Faith-based (FBO)

NGO

Other (sector not known)
Doctor

Nurse/midwife

Auxiliary midwifery staff
Auxiliary staff

Traditional birth attendant
Community health worker
Traditional practitioner
General facility staff
Husband/friend

Other

No one

Home (sector not known)
Public

Private other

Private professional
Private specialised drug seller
Faith-based (FBO)

NGO

Other (sector not known)
Doctor

Nurse/midwife

Auxiliary midwifery staff
Auxiliary staff

Traditional birth attendant
Community health worker
Traditional practitioner
General facility staff
Husband/friend

Other

No one

Home (sector not known)
Public facility

Private facility

Private professional
Private other

Faith-based (FBO)

NGO

Other (sector not known)

*Interviewers are instructed to probe the respondent to determine the correct sector heading for the provider. For example, if a respon-
dent states they gave birth in a hospital, the interviewer should ask whether the hospital was public or private, and then select the
appropriate response option. In more recent questionnaire versions, interviewers are asked to note the name of the provider if they are

in doubt about which heading or response option to use.

of care, but also on their correct recall of this informa-
tion, for up to 5 years after the pregnancy or delivery.
Respondents may not accurately recall where they

received care or whom they saw, particularly when com-
plex subtypes of providers are difficult for respondents to
distinguish. For example, non-governmental organisation
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5 Government dispensary/pharmacy

6 Public mobile clinic/outreach

7 Public urban health unit

8 Government health station/clinic

o 9 Other public

10 Public women's health consultation centre

11 Public health centre/dispensary/garrison

Public
regional
hospital

12 Government hospital/polyclinic

13 Public maternity home/delivery house
14 Public community health centre
15 Government family planning centre

16 Public mother and child health centre
Public hospital
17 Public health and family welfare centre
Government

health cent
ealth centre 18 Public hospital/medical centre/health centre

19 Public district hospital

Less clinical

Clinical capacity

More clinical

Figure | Typology of family planning providers, by category and market size (population-weighted).

(NGO) providers may not be accurately identified if they
are not strongly branded or if they are working through
the public sector or commercial providers. This may
explain the apparently small role of NGOs in providing
modern family planning methods, as seen in Figure 1. It
is also likely to be difficult for many women to provide
the exact level of clinical qualification of a care atten-
dant, for example to tell the difference between nurses
and midwives. Finally, even if respondents do recall the
provider and accurately identify their clinical level or sec-
tor, there is an additional challenge for cross-country
comparisons as terminology varies across countries,
meaning the same survey response option may be used
for providers with very different levels of training and
responsibilities.

Issues such as respondent knowledge and recall are
widely acknowledged and very difficult to address in a
household survey. Although validation studies can
assess the extent to which data validity is constrained
by knowledge and recall, there are limited options for
redress. However, a number of additional challenges

were uncovered during our analyses, many of which
could be better addressed by the DHS to encourage
usability and maintain high data quality for cross-coun-
try comparisons of sources of reproductive health

care. While the majority of the content of DHS surveys
is uniform and well-standardised across countries, it is
particularly difficult to achieve comparability on sources
of health care. The challenges we encountered are
therefore specific to those variables outlined below
(Table 1).

Conlflating response options

Response options are conflated in different ways in each
country. In some cases, this is due to the response options
on the questionnaire itself, such as ‘public hospital/medi-
cal centre/health centre’ (Gabon) and ‘private hospital/
clinic’ (Egypt). In other countries, the response options
seem to have been conflated at the data processing stage,
and only the conflated response options are available to
data users. Conflating response options causes problems
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when professionals that are likely to have different levels
of skill are grouped in different ways in different surveys.
Nurse/midwife is a response option that appears in 43 of
the countries. In some countries, the category ‘nurse/mid-
wife’ has been created by grouping the individual
response options of ‘nurse’ and ‘midwife’, while in other
countries nurse-midwife is the title of a formally recogni-
sed profession. The grouping of nurses and midwives that
are not nurse-midwives therefore complicates this distinc-
tion, and forces the two types of health professionals to
be grouped together when they may have different com-
petencies. Occasionally, the range of competencies is even
more extreme, with lower-skilled professionals added to
the mix (e.g. nurse/medical assistant; auxiliary nurse mid-
wife/nurse/midwife/lady health visitor; nurse/midwife/lady
health visitor). In some cases, this is a response to the
complexity of health worker qualifications in country; for
example, in India and Pakistan, Lady Health Visitors
(LHVs) are trained as nurses, midwives or auxiliary
nurse-midwives, so it would not be possible to know the
exact qualifications of an LHV even if they had a sepa-
rate category.

Category error: place vs. professional and lack of
information on sector of care

For both delivery and antenatal care, the DHS question-
naire asks who the woman saw (questions 2 and 4 in
Table 1) and where they received care (questions 3 and
5). A flaw in the current response options is a category
error for the question on where respondents received
care, whereby in some countries, response options include
types of health professionals, often with their sector, such
as ‘private nurse’, ‘private doctor’ or ‘public health pro-
fessional’. Ensuring that the responses to these questions
consistently capture the type of setting (such as private
doctor’s clinic) would enhance the completeness and
comparability of the data collected.

A different, but related, issue occurs when antenatal or
delivery care are given by a skilled, formal-sector pro-
vider, but take place in a home, such as the respondent’s
home, rather than in a facility. In such cases, information
is present on both the clinical training of the care giver
and the location of care, but not the public or private
sector of the care. For example, delivery care provided at
home by a midwife or antenatal care provided by a com-
munity health worker could easily be public sector, or
private sector, including NGOs. The issue of not being
able to determine the public or private sector nature of
provision also arises when women report they get their
modern contraceptives from their partners, relatives or
friends.

There are also a number of issues which do not effect
data quality but limit the practical use of the data. As
noted above, the DHS are a rich resource for cross-
country comparisons, but have been somewhat unde-
rused for this purpose. Addressing some of the following
may benefit the usability and impact of the data across
countries.

Large number of negligible response options

Countries have the flexibility to define their own response
options, which ensures that data meets specific host-coun-
try needs. However, this results in a very high number of
unique response options used across countries. Within
the 57 surveys, we identified 141 unique family planning
provider response options. Many of these options make
up a very small proportion of responses — 58 response
options were not used by more than 1% of respondents
in any country. 64 response options were used in only
one country, and in 36 of these, the response was chosen
by less than 1% of women. We also identified 50 unique
types of delivery locations, 91 unique types of persons
conducting deliveries (including ‘no one’), 79 unique
response options describing where antenatal care was
obtained and 52 response options for the person provid-
ing antenatal care. While it is valuable for countries to be
able to tailor response categories to their own context
and to be able to conduct analysis at the level of granu-
larity they require, this does create complications for
cross-country analysis.

Coding and analysis of data sets

Even when the meaning of the unique response options is
understood, consolidating DHS data sets across countries
is an extremely labour-intensive process owing to how
the variables capturing respondents’ answers are pre-
sented and coded. Firstly, numeric codes for responses to
questions 1 and 5 (Table 1) differ across data sets. For
example, code 32 in the variable describing place of
delivery for the most recent birth in the recall period
(variable m15_1) corresponds to ‘religious hospital’ in
Benin, to ‘private doctor’ in Egypt, to ‘private health cen-
tre’ in DRC, to a location ‘abroad’ in Jordan, and to
‘FPAN (NGO)’ in Nepal. Each of these response options
belongs to a different provider category in our classifica-
tion.

Secondly, while the DHS attempt to standardise vari-
able names across countries, there are occasions when
variables appear in inconsistent locations in the data set.
For example, there are numerous variables titled m57*_
(birth number), which tell us where women received
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antenatal care. The “*’ is replaced by a letter ranging
from ‘a’ to ‘x’, each capturing a different response
option, as the question has multiple-choice answers. Vari-
ables for all letters in this range are usually present in
data sets; but not all are needed in the majority of coun-
tries. In Tanzania, for example, from the 22 available let-
ters, eight are unused. However, the response ‘public
dispensary’, one of the largest sources of antenatal care
in Tanzania, is held in a different variable entitled s408f,
which is located among the country-specific variables. If
data users assumed that all response options for this
question were found in variables m57*, they would
underestimate the antenatal coverage in Tanzania by half.
To avoid this type of error when there are more response
options than allocated variables, the most frequently used
responses should be prioritised for listing in the usual
location, only leaving the least used to the country-spe-
cific variable list at the end of the dataset.

As mentioned above, a challenge for our five questions
is that response options mean different things in different
contexts, a difficulty which has been noted previously for
skilled attendance [6]. However, in some cases, the
response options in data sets are not those used in the
questionnaire itself. Instead, response options seem to
have been recoded during data processing, further com-
plicating the issue. For example, ‘MCH aides’ in the
Sierra Leone survey, and ‘parteras’ in the Nicaragua sur-
vey have both been recoded as ‘auxiliary midwife’ in the
data sets, although they are very different types of pro-
vider. In Sierra Leone, ‘MCH aides’ are part of the for-
mal health system and are expected to conduct
uncomplicated deliveries and give basic emergency obstet-
ric care to complicated deliveries [7]. By contrast, ‘parter-
as’ in Nicaragua can either be trained health
professionals, or traditional birth attendants that conduct
deliveries in domestic environments, tend to be illiterate
without primary education and are not permitted to con-
duct deliveries [8]. This again links to the complexity of
health worker cadres, as even within the same country,
health professionals with the same title can have very dif-
ferent meanings.

Finally, an important issue arises when assessing the
coverage of antenatal care. DHS data sets do not con-
tain a variable which holds a binary value for whether
a woman received antenatal care or not. In survey
reports, antenatal care coverage is measured by the
proportion of births that were preceded by antenatal
care from a skilled provider (the definition of which
varies by country). The data sets contain numerous bin-
ary variables to the multiple-choice questions related to
the provider and person providing antenatal care (ques-
tions 2 and 3, Table 1), and the total number of ante-

natal care visits during the pregnancy. However, they
also contain several variables capturing whether specific
elements of antenatal care were received, such as
whether the respondent was weighed, had blood pres-
sure taken, urine and blood tests conducted, tetanus
toxoid received and malaria prophylaxis provided.
These questions are not always consistent. Analysis of
the coverage of births preceded by antenatal care must
therefore rely on various algorithms guiding the deci-
sion as to whether a particular woman received antena-
tal care, depending on which of these variables (or
combinations thereof) is considered, potentially resulting
in different coverage estimates.

Inconsistent headings

As mentioned above, our analyses involved categorising
different types of providers into meaningful groups based
on their public or private nature and their clinical level.
There is currently little agreement over the best ways of
grouping provider types. We found 34 unique studies that
undertook cross-country comparisons of reproductive
healthcare providers using DHS data, often without clear
definitions (Table 2). Many use the public and private
headings provided by the DHS.

However, DHS headings lack detail and are inconsis-
tent between countries, particularly when it comes to the
not-for-profit sector. Taking the example of family plan-
ning provider headings, 31 of the 57 countries studied
use ‘public’, ‘private medical’ and ‘other’, while seven
countries label their headings as ‘public’, ‘private’ and
‘other’, and do not distinguish the clinical/medical nature
of the private sector. Ten countries distinguish between
the ‘private sector’ and the ‘non-governmental’ or ‘com-
munity’ sector. The ‘other’ or ‘community’ headings can
include a mix of public, private, or family/friend sources
and of medical and non-medical sources, for example,
schools and faith-based clinics. Countries that break
down their headings further include Egypt, which groups
responses into ‘Ministry of Health’, ‘other governmental’,
‘non-governmental’, ‘private medical’, ‘other private’ and
‘other non-medical’; Swaziland, which splits the private
sector into ‘private’, ‘mission’ and ‘NGQO’; and Zimba-
bwe, which splits the private sector into ‘mission’, ‘pri-
vate medical sector’, ‘retail outlets’ and ‘other private’
sources. Perhaps as a result of these inconsistencies, many
previous studies combine NGOs and faith-based organi-
sations (FBOs) with the commercial private sector, which
ignores potential variation in the aims and incentives of
these providers [9].

The headings for persons providing care are less
detailed than those for location; 43 of the 57 countries
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Table 2 Studies comparing sources of family planning, delivery care and antenatal care in multiple low- and middle-income countries

Author, Year

Sector categories and definitions

Type of care

Bulatao et al., 1993[22]

Ayad et al., 1994[23]

World Bank, 1994[24]

Berman and Rose, 1996[9]

Curtis and Neitzel, 1996[25]

Hanson et al., 2001[26]
Centres for Disease Control
and Prevention and ORC

Macro, 2003[27]

Taylor et al., 2004[28]

Public: not defined

Pharmacies and shops: commercial outlets

Private practitioner: private practitioners, clinics, and hospitals, including
employer supported services

Voluntary: non-governmental organisations (private voluntary organisations

and various donor-funded agencies), private universities, and contractors

Government stationary: any government-run facility at a fixed location

Government mobile: government outreach workers or mobile units

Pharmacy: privately owned sources

Other private: private organisations run by NGOs as well as private
doctors, clinics or other medical providers

Other sources: family, friends and inconsistent responses

AND

Private for-profit: private doctor, private hospital, private clinic,
pharmacy, market, shop

NGO: IPPF and church institutions

Public: government, parastatal

Otbher: friends, parents, other responses

AND

Public: government, parastatal

Private: private doctor, private hospital or clinic, pharmacy, NGO

Church: Protestant missions, Catholic churches

Otbher: friends, parents, other

Public: not defined

Private commercial: not defined

Private voluntary: not defined

Public: not defined

Private: pharmacies, unless otherwise specified in the survey

Otbher: includes traditional providers, schools, churches, family and
friends and others

Relies primarily on classification adopted by each country when they
analysed data.

Government stationary: government-run in fixed location

Government mobile: government outreach workers, mobile units

Pharmacy: privately owned pharmacy, drug store

Other private: NGOs, private doctors, private clinics, other medical
providers

Other sources: family, friends, church, general shops, do not know

Public: not defined

Public medical sector: maternity hospitals, gynaecologic wards, women’s
consultation clinics, polyclinics, village hospitals and dispensaries

Private clinic/office: private clinics, NGOs

Commercial sales: pharmacies

Otbher: partners, friends and relatives

Ministry of Health: not defined

Private: not defined

AND

For those covered by social security

Ministry of Health: clinic, hospital or programme

Social security institute: system clinics, hospital or programme

Commercial pharmacy

Other: private sector clinic or hospital, NGO, community promoter, other

Family planning

Family planning

Family planning

Family planning

Family planning

Family planning

Family planning

Family planning
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Table 2 (Continued)

Author, Year

Sector categories and definitions

Type of care

Sharma et al., 2005[29]

Zellner et al., 2005[30]

Gwatkin et al., 2007[31]

Khan et al., 2007[32]

Stupp et al., 2007[33]

Agha and Do, 2008[34]

Limwattananon, 2008[35]

Hotchkiss et al., 2011[36]

Nguyen et al., 2011[37]

Ministry of Health

Social Security

Private clinics/hospitals

Commercial pharmacies

NGOs

Other

Private: for-profit and not-for-profit, includes private practitioners, clinics,
hospitals, laboratories, diagnostic facilities, NGOs, FBOs, shopkeepers,
traditional healers, pharmacies, pharmaceutical wholesalers, distributors
and manufacturers.

Public facility: government hospitals, health centres, health posts,
dispensaries; facilities operated by government-affiliated social securing
programmes.

Private facility: private hospitals or clinics, private doctors’ offices,
facilities operated by other private medical providers (such as NGOs) as
defined in the country concerned; private pharmacies or shops.

Public sector

Private medical sector

NGOs

Otbher: includes NGO for analysis of time trends

Country-specific definitions of these sources are maintained to facilitate
analysis.

Ministry of Health

Social Security (does not exist as source in Nicaragua)

Family planning association

Private: private provider, private clinic, pharmacies

Other

Do not know

Public: government hospitals/clinics; government health centres

Private: private hospitals/clinics; private doctors, pharmacies; shops/stores

NGO/other: NGOs; friends/relatives

Public: government hospital/clinic; government field worker; family welfare
centre

Formal private: private hospital/clinic; doctor; pharmacy; NGO clinic,
depot holder, fieldworker

Informal: shop; church; friend/relative; other; unspecified

Government sector: not defined

Private commercial sector: commercial outlets including chemists, shops,
pharmacies, traditional healer/doctor, midwife, and private healthcare
facilities and workers

Other sources: NGOs, faith-based organisations, relatives, friends and
others

Public

Private for-profit (facilities): hospital and clinics

Private for-profit (pharmacies): pharmacies, drug vendors and shops

Private not-for-profit: not defined

Other

Family planning

Family planning

Family planning

Family planning

Family planning

Family planning

Family planning

Family planning

Family planning
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Table 2 (Continued)

Author, Year

Sector categories and definitions

Type of care

Chapman et al., 2011[38]

Ross and Agwanda, 2012[39]

Wang et al., 2012[40]

Belizan et al., 1999[41]

Bell et al., 2003[42]

Brugha and Pritze-

Aliassime, 2003[43]

Gwatkin et al., 2004[44]

Jurdi and Khawaja, 2004[45]

Peters et al., 2004[46]

Zellner et al., 2005[30]

Gwatkin et al., 2007[31]

Houweling et al., 2007[47]

Stupp et al., 2007[33]

Public: government hospital, government health centre, family planning
clinic, mobile clinic, other public, rural health centre

Private: private hospital, private doctor, other private, mission facility,
other retail

Pharmacy

Shop: gas station or general shop

Friends or family

Otbher: bars, clubs, church

Public: not defined

Non-public: includes private medical sector and pharmacies

Public: public hospital, public health centre, public clinic/dispensary, other
public

Private: private hospital/clinics, private pharmacy, other private

Other sources: shop, friends/church, other, missing

Public and social security: free of charge

Private: charge fees directly or through insurance

Government hospital

Government health centre

Private hospital/bealth centre

Other health facility

Domiciliary

Public

Private: DHS categories — outside the direct control of the state, on a for-
profit or non-profit basis

Home

Public: not defined

Private: includes advanced facilities or providers, traditional healers,
pharmacies, untrained village midwives, non-governmental not-for-profit

Public: not defined

Private: not defined

Private: not defined

Public: not defined

Home: not defined

Private: for-profit and not-for-profit, includes private practitioners, clinics,
hospitals, laboratories, diagnostic facilities, NGOs, FBOs, shopkeepers,
traditional healers, pharmacies, pharmaceutical wholesalers, distributors
and manufacturers

Public: government hospitals, health centres, health posts, dispensaries; or
facilities operated by government-affiliated social securing programmes

Private: private hospitals or clinics, private doctors’ offices, facilities
operated by other private medical providers (such as NGOs). Excluded
private pharmacies and shops.

Home: woman’s own or any other home

Public: government hospital, government health centre, government
maternity centre, other country-specific public sector facilities

Private: mission hospital/clinic, other private hospital or clinic

Ministry of Health facility

Social Security facility (does not exist in Nicaragua)

Private facility

Home with TBA

Home alone: nobody assisted

Home with others: family, friends, medical personnel

Family planning

Family planning

Family planning

Delivery care

Delivery care

Delivery care

Delivery care

Delivery care

Delivery care

Delivery care

Delivery care

Delivery care

Delivery care
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Table 2 (Continued)

Author, Year Sector categories and definitions Type of care

Limwattananon, 2008[35] Public: Government hospital, government health centre/post, government Delivery care
maternity home, community health centre, primary health centre,
government dispensary, other public facility
Private: Private hospital/clinic, private maternity home, non-governmental
organisation hospital/clinic, mission hospital/clinic, other private facility
Informal private: traditional birth attendant’s home, midwife’s home,
relative’s home, respondent’s home, other
Yoong et al., 2010[48] Public: public health facilities Delivery care
Medical private sector: private, non-profit/ NGO and mission/religious
hospitals, clinics, health centres, dispensaries and pharmacies.
Excluded: shops, traditional healers
Home
Wang et al., 2011[49] Public: based on DHS categories Delivery care
Private: based on DHS categories
Home
Other
Missing/Do not know
Montagu et al., 2011[50] Public: government hospital, government health centre, government health Delivery care
post, other public sector
Private: private hospital/clinic and other private sector
Religious providers: mentioned in results but not defined in methods
Home/Other person’s home
Excluded: other responses
Limwattananon Public: facilities under jurisdiction of national or local. Government hospital, Delivery care
et al., 2011[51] government health centre/post, government maternity home, community
health centre, primary health centre, government dispensary, other
public facility
Private: well-defined commercial, for-profit entities and non-governmental
organisations, foundations or missions, other private facility. For-profit
hospital/clinic, private for profit maternity home, non-governmental
organisation not-for profit hospital/clinic, mission hospital/clinic, other
private facility
Non-institutional: traditional birth attendant’s home, midwife’s home,
relative’s home, pregnant woman’s home, other non-facility
Kagawa et al., 2012[52] Faith-based organisations (FBOs): not defined Delivery care
Tey and Lai, 2013[53] Public: not defined Delivery care
Private: not defined
Non-institutional: not defined
Pomeroy et al., 2014[54] Government: not defined Delivery care
Private: not defined
NGO: not defined (excluded in multivariate analysis)
Home: not defined

group response options only into ‘health professional’ or the Republic of Congo, an ‘aide soignante/agent de sante
‘health personnel’, and ‘other person’. Slightly more communautaire’ is grouped into ‘trained personnel’
detail is provided by four countries that distinguish alongside ‘doctor’, ‘nurse’ and ‘midwife’, whereas WHO
between ‘health professional’, ‘other personnel’ and does not consider these providers to be skilled attendants
‘other person’, although the distinction in skill level [10]. This in part reflects the complexity of defining
between ‘health professional’ and ‘other personnel’ is not skilled attendance; there can be variations between what
clear. The DHS reports do not clarify the issue; the term countries consider as a skilled birth attendant, and the
‘skilled attendant’ is not consistent with what is recogni- characterisation used by WHO, which creates challenges
sed internationally. For example, in the DHS report for for DHS.
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Our classification of sources of maternal and
reproductive care

Taking into account these challenges, we developed a
classification for our analysis of provider type that
intended to group provider response options according to
the two key dimensions identified earlier in the study:
clinical nature and profit motive. The persons providing
care were classified only according to their clinical skills.
Information from the DHS country reports was combined
with information from academic literature, grey literature
and a WHO factsheet on skilled attendance [10] to place
each country-specific response option in the correct
group. The number of women using each provider type
was also taken into account when grouping providers to
avoid very small categories. The number of women was
weighted to account for the survey design which over-
sampled some geographic strata. When calculating esti-
mates for the 57 countries overall, we also weighted by
the country population using UN population estimates
for 2005 [11].

To classify provider response options according to
these dimensions, we used the original DHS headings to
first group providers as public or private (Table 1).
However, taking into account the heterogeneous nature
of the private sector, we broke this group down further
into NGO, FBO and private commercial. Some coun-
tries currently ask the costs paid for health care, and
we considered using this woman-based information
about formal and informal user fees to better capture
the potential incentives of providers, but found high lev-
els of missing data to be an issue[12]. The clinical nat-
ure of provider and person were classified differently
for each type of care (family planning, and antenatal
and delivery care) as follows, as each has different skill
requirements.

Family planning

For family planning, only information on the provider
was available. We initially classified each provider as
medical/clinical or not. However, due to the diversity in
the non-medical private sector, which ranged from vend-
ing machines and petrol stations to private pharmacies,
we further divided the non-medical private sector into
general commercial retailers (such as shops or bars) and
specialised drug sellers, as these were likely to have very
different clinical capacity. Merging groups that were too
small or too difficult to distinguish between yielded eight
groups: public medical, public non-medical, private retai-
ler, private specialised drug seller, private medical, FBO,
NGO and other (Table 1).

The application of our classification of family planning
providers can be seen in Figure 1. The vertical axis of the
graph describes the commercial nature (profit motive) of
the provider, from the public to the not-for-profit to the
private commercial sector, while the horizontal axis
describes the clinical level of the provider, from a shop or
relative to a hospital. Figure 1 also displays the number
and variety of family planning providers, with each circle
representing a unique response option. The size of each
circle reflects the weighted number of women that
reported using each provider type in 57 countries. The
large number of very small circles demonstrates the high
number of response options that are only selected by a
few respondents, suggesting some potential for rationali-
sation.

The level of certainty with which we can classify each
response option according to these two dimensions varies
by provider. The public/private classification is aided by
the existing DHS headings, though there are complexities
in this distinction, as discussed above. The classification
of providers’ clinical capacity is even more uncertain,
particularly as the same response option can mean differ-
ent things in different contexts. For example, pharmacies
are considered formal providers of healthcare, but in
many LMICs, there are few trained professional pharma-
cists, and pharmacy employees with little education and
no formal training sell medications without prescriptions
or support from a trained professional [13]. In some
countries, drug sellers, for example chemical sellers in
Ghana, are not required to employ qualified pharmacists
[14]. Services obtained from other sources, such as
friends and relatives, cannot be classified by sector.

Antenatal and delivery care provider

All response options capturing delivery facilities were
medical institutions. The clinical nature of the provider
was therefore defined in terms of the level of the facility,
resulting in seven groups which similarly combine infor-
mation about the profit motive and clinical level of the
provider: home, public facility, private facility, private
professional, NGO, FBO, other private, and other. Again,
groups that were too small or difficult to distinguish were
merged. Due to category error described above, the pri-
vate professional group does not tell us where the care
took place, which is particularly problematic for delivery
care as we cannot tell whether the location could manage
complicated deliveries. Conflation of higher and lower
level facilities also prevented us from separating public
hospitals from lower level public facilities, due to
response options such as hospital/clinic/institution/health
post in Colombia. For births outside of facilities, such as
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those in respondents’ homes, we have information that
enables us to classify whether the birth was with a skilled
attendant, but they cannot be classified by sector.

An additional complication presented itself in the
analysis of antenatal care providers. While a delivery can
occur only in one location, women can receive antenatal
care multiple times and from various sources during the
pregnancy. Recognising this situation, the DHS question-
naires allow for (and actively elicit) multiple response
options to be selected by respondents. The respondents
are also asked about the total number of antenatal care
visits they received during the pregnancy. However, for
women with two or more provider response options
selected, there is no information on the number of visits
received from each provider type. This type of informa-
tion would allow for a more detailed understanding of
patterns of care received by women during pregnancy.
However, because this level of data is not collected, we
had to create four simple combinations of sectors from
which women obtained antenatal care: only at home,
public only (includes public in combination with home),
private only (includes private in combination with home),
or public and private (includes public/private in combina-
tion with home). We have applied this approach to
describe quality of antenatal care across the various pro-
viders[15]. For antenatal care outside of facilities, such
as those in the respondents’ homes, we cannot classify
the sector.

Person providing antenatal and delivery care

Respondents could list multiple persons providing deliv-
ery and antenatal care. When women reported multiple
persons, we considered the most highly qualified option.
On the DHS questionnaires, the persons providing ante-
natal or delivery care appear under the headings ‘health
personnel” or ‘other persons’. To classify these individu-
als according to their skill level and ability to safely
attend normal or complicated deliveries, we developed
more detailed groupings: doctor; nurse/midwife; auxil-
iary midwifery staff; auxiliary staff; traditional birth
attendant (TBA); community health worker (CHW); tra-
ditional practitioner; general facility staff; husband/
friend; other; and no one. The first three groupings con-
stitute skilled birth attendants. Conflation of response
options also caused problems for these groupings; when
nurse/midwives were conflated with less skilled provid-
ers such as lady health visitors, these response options
were placed in the nurse/midwife group in our classifi-
cation. This may mean that a skilled birth attendant
did not in fact provide some of the care falling into this
group. Response options meaning different things in dif-

ferent countries was also an issue; the response options
‘auxiliary midwife’, ‘trained birth attendant’ and
‘matron’ are classified between different groups, depend-
ing on the skill level in the country of survey (Figure 2,
bars showing auxiliary midwife, auxiliary staff and TBA
groups).

Acknowledging complexities

A number of challenges existed for the development of
our classification due to ambiguities in source of care
data, such as conflation of response options, category
error and categories for which public or private nature
cannot be determined (e.g., home-based care). However,
it is also important to consider the wider complexities
that exist when distinguishing between provider types, as
simple distinctions such as public/private or job title may
not always be informative. As mentioned, the data relies
on respondents’ ability to recall and distinguish between
different types of providers. However, even when the dis-
tinction between public and private providers is clear to
respondents, there may be little difference between these
sectors in terms of the providers’ incentives and the qual-
ity of care they provide in some countries. For example,
public providers financed by fee-for-service may have
similar profit motives as private providers, particularly
when user charges are informal or when the public sector
is being marketised through increased competition and
pay-for-performance systems. There is also considerable
diversity in the quality of care provided within both the
public and the private sector; for example, a study in
rural India found that quality of care varied from excel-
lent to dangerous among both public and private provid-
ers [16].

Additionally, even with perfect respondent recall, it is
not always possible to know the medical/clinical level
of a facility or individual from their name or title
alone; hospitals that lack capacity in terms of drugs,
equipment and staff may not be a safe place to conduct
a delivery, while poor regulation and lack of revalida-
tion means that health personnel may lack the skills
that their titles imply [17]. Studies assessing and com-
paring competencies of skilled attendants in LMICs
found that lack of standardisation in titles, training,
knowledge and functions performed remains a challenge
[18-20]. Even within countries, the term used to
describe a set of persons providing care can be too
broad for programmatic use, for example traditional
birth attendants in Bangladesh encompass a wide range
of individuals with different modes of working and
varying levels of interest in working with or opposing
formal health services [21].
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Recommendations
DHS clarity

Many of the challenges for comparability of DHS data
outlined in this study are difficult to avoid due to widely
different organisational structures in health systems in
DHS countries and legitimate country needs. In this
study, we have outlined some of the challenges faced in
comparing data across countries, but it is important to
note that for many countries, source of care data is rea-
sonably comparable.

However, the data collected on sources of care could
be strengthened by clarification and rationalisation of
response options. One of the main issues is conflation of
response options, such as nurse/midwife, preventing accu-
rate assessment of provider capacity. Whether response
options were conflated because of infrequent responses or
the inability of respondents to distinguish between pro-
viders, this should be elucidated to data users. However,
grouping together providers or professionals that have
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different skills or capacities should be avoided. The large
number of response options is also an issue, and it seems
that some response options could be rationalised by
excluding response options that exist in very few coun-
tries or have zero or few users. While the importance of
response options may change over time, it should be pos-
sible to capture such changes within the ‘Other, Spec-
ify...” response option. Additional limitations that could
also be addressed by DHS include removing health atten-
dants from response options in the question that asks for
the location where respondents received care. Where care
is obtained at home, it may be worth asking if the pro-
vider was a public or a private sector worker.

Lastly, we raised several issues related to analysis of
DHS data sets which impede or prevent correct cross-
country comparisons. Further standardisation of variable
names, response codes and locations of variables in the
data set would greatly enhance this task. An effort to
harmonise DHS variables through the Integrated Demo-
graphic and Health Series (IDHS) database is being
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developed at the Minnesota Population Center at present.
As of August 2014, it had compiled a selection of mater-
nal health variables from 39 surveys in nine countries.
Clearly, the need for better integration of DHS data has
been identified, and greater progress can be made in this
area.

Metadata

DHS surveys are designed to meet specific host-country
needs, and it is important that countries have the free-
dom to define their own response options, to meet the
needs of in-country implementation programmes and
match local contexts. However, to facilitate compara-
tive studies, the DHS could develop metadata that
describe the characteristics of providers in each coun-
try. This would be particularly useful for understanding
who is considered a skilled birth attendant, as this is a
complex matter. These specificities are difficult and
labour-intensive to assess when conducting cross-coun-
try comparisons, and without country-specific input, are
likely to be inaccurate. Before releasing the data, coun-
try teams could be asked to place each of their
response options into a pre-defined classification that
captures important provider characteristics. There is no
standardised global classification for describing health-
care providers, but the starting point we have created
could be further developed for metadata through a con-
sultative process to ensure it meets the needs of
researchers, programme implementers and other stake-
holders. Countries could also be asked to provide addi-
tional information to facilitate analysis, such as
whether each health attendant response option is certi-
fied as a skilled birth attendant according to national
and international standards, and their expected skills,
capacities, training, accreditation and regulation require-
ments. This type of information would be extremely
useful in determining the relative skill level of health
attendants, thereby reducing the complexities of analy-
sing source of care data across countries.

DHS could also use metadata to clarify whether a
country had large public sector initiatives to provide
home-based antenatal or delivery care, to better under-
stand the sectors involved in home-based provision.
DHS has spent a great deal of effort harmonising sur-
vey questions with the Multiple Indicator Cluster Sur-
veys across countries. Although comparison of DHS
source of care data with other international surveys
was beyond the scope of this study, there are likely
similar comparability issues with such surveys. Metada-
ta could therefore be useful for international surveys
beyond the DHS and could also map on to the DHS

Service Provision Assessment facility questionnaire for
comparability.

Conclusion

Cross-country comparisons of the sources of reproduc-
tive and maternal care are important for evaluating
progress towards universal coverage of high-quality ser-
vices. At present, such cross-country comparisons are
difficult to conduct using DHS data due to differences
in response options, headings and coding and analysis
of data sets. Some clarification and rationalisation of
these response options could aid analysis and process-
ing of data. Variations in the meaning and capacities
of different types of providers and health personnel
across countries also create analytical challenges, as
does missing information on the sector of provision.
To address this, metadata would allow country teams
to group providers and professionals accurately, and
provide important details about, for example, their skill
level, training, accreditation and role in the health
system.

The terminologies used in the literature to categorise
health providers has been inconsistent and inadequately
detailed, potentially in part due to limitations of the
data on which they are based. The classification we
developed in this paper addressed some of the shortcom-
ings of previously used classifications that often differen-
tiate providers only into public or private. Our
classification combines information about the public or
private nature of providers, taking into account the het-
erogeneous nature of the private sector, and the medical
level of providers. These two dimensions capture impor-
tant issues for the provision of care, such as accessibility,
quality and patient costs. As priorities in global health
shift towards universal health coverage, more systematic
collection of data on type of provider, content/quality of
care and user fees would aid international comparisons
of progress towards improved coverage, equity and
financial protection, as well as allowing us to better cha-
racterise the incentives and commercial nature of differ-
ent providers.

Acknowledgements

We would like to thank the DHS Measure Project for
making accessible the DHS data and the women who
participated in providing them. We would also like to
thank Dr Fred Arnold, Technical Deputy Director of the
DHS Measure Project, for comments on an earlier draft.
The research in this publication was supported by fund-
ing from Merck Sharp & Dohme Corp. (‘MSD’), a

602 © 2015 The Authors. Tropical Medicine & International Health published by John Wiley & Sons Ltd.



Tropical Medicine and International Health

VOLUME 20 NO § PP §89—606 MAY 201§

K. Footman et al. Who provides reproductive health services in LMICs: a critical appraisal of the DHS

subsidiary of Merck & Co., Inc., Whitehouse Station, NJ
USA, through its MSD for Mothers programme. Funding
was used for general financial support, including staff sal-
aries, travel and overhead. MSD had no role in the
design, collection, analysis and interpretation of data, in
writing of the manuscript or in the decision to submit the
manuscript for publication. The content of this publica-
tion is solely the responsibility of the authors and does
not represent the official views of MSD.

References

1. Measure DHS, 2013 (Available from: http://www.measured-
hs.com/Measure) [Accessed November 21, 2013].

2. Fabic M, Choi Y, Bird S. A systematic review of Demo-
graphic and Health Surveys: data availability and utilization
for research. Bull World Health Organ 2012: 90: 604-612.

3. Corsi DJ, Neuman M, Finlay JE, Subramanian S. Demo-
graphic and health surveys: a profile. Int | Epidemiol 2012:
41: 1602-1613.

4. United Nations. Millennium Development Goals Indicators,
2008. (Available from: http://mdgs.un.org/unsd/mdg/Hos-
t.aspx?Content=Indicators/OfficialList.htm) [Accessed
December 30,2014].

5. World Health Organization. World Health Statistics 2014
Indicator compendium, 2014. (Available from: http://
www.who.int/gho/publications/world_health_statistics/
whs2014_indicatorcompendium.pdf?ua=1) [Accessed
December 29, 2014].

6. AbouZahr C, Wardlaw T. Maternal mortality at the end of
a decade: signs of progress? Bull World Health Organ 2001:
79: 561-573.

7. Sierra Leone Ministry of Health and Sanitation. Basic Pack-
age of Essential Health Services for Sierra Leone. Freetown:
MoHS, 2010.

8. Garcfa Prado A, Cortez R. Maternity waiting homes and
institutional birth in Nicaragua: policy options and strategic
implications. Int j Health Plann Manage 2012: 27: 150-166.

9. Berman P, Rose L. Maternity waiting homes and institu-
tional birth in Nicaragua: policy options and strategic impli-
cations. Int j Health Plann Manage 1996: 11: 142-155.

10. World Health Organization. Proportion of Births Attended
by a Skilled Health Worker. Geneva: Department of Repro-
ductive Health and Research, WHO, 2008.

11. United Nations Department of Economic and Social Affairs.
World Population Prospects: The 2012 Revision, 2013.
(Available from: http://esaunorg/unpd/wpp/unpp/panel_pop-
ulationhtm) [Accessed on December 16, 2013].

12. Benova L, Campbell O, Ploubidis G. A mediation approach
to understanding socio-economic inequalities in maternal
health-seeking behaviours in Egypt. BMC Health Serv Res
2015: doi:10.1186/s12913-014-0652-8.

13. Sneeringer RK, Billings DL, Ganatra B, Baird TL. Roles of
pharmacists in expanding access to safe and effective medi-

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

cal abortion in developing countries: A review of the litera-
ture. ] Public Health Policy 2012: 33: 218-229.

Mayhew S, Nzambi K, Pepin J, Adjei S. Pharmacists’ role in
managing sexually transmitted infections: policy issues and
options for Ghana. Health Policy Plan 2001: 16: 152-160.
Powell-Jackson T, Macleod D, Benova L, Lynch C, Camp-
bell OM. The role of the private sector in the provision of
antenatal care: a study of Demographic and Health Surveys
from 46 low- and middle-income countries. Trop Med Int
Health 2014: doi:10.1111/TMI1.12414.

Ranson MK, John K. Quality of hysterectomy care in rural
Gujarat: the role of community-based health insurance.
Health Policy Plan 2001: 16: 395-403.

Adegoke A, Van Den Broek N. Skilled birth attendance-les-
sons learnt. BJOG 2009: 116: 33-40.

Harvey SA, Blandén YCW, McCaw-Binns A et al. Are
skilled birth attendants really skilled? A measurement
method, some disturbing results and a potential way for-
ward. Bull World Health Organ 2007: 85: 783-790.

Utz B, Siddiqui G, Adegoke A, Broek N. Definitions and
roles of a skilled birth attendant: a mapping exercise from
four South-Asian countries. Acta Obstet Gynecol Scand
2013: 92: 1063-1069.

Adegoke A, Utz B, Msuya SE, Van Den Broek N. Skilled
birth attendants: who is who? A descriptive study of defini-
tions and roles from nine Sub Saharan African countries.
PLoS ONE 2012: 7: e40220.

Parkhurst JO, Rahman SA. Non-professional health practi-
tioners and referrals to facilities: lessons from maternal care
in Bangladesh. Health Policy Plan 2007: 22: 149-155.
Bulatao R, Levin A, Bos E, Green C. Effective Family Plan-
ning Programs. World Bank: Washington DC, 1993.

Ayad M, Wilkinson M & McNiff M. Sources of Contracep-
tive Methods. Macro International Inc: Calverton, MD, 1994.
World Bank. Population and Development Implications: For
the World Bank. World Bank: Washington DC, 1994.
Curtis S, Neitzel L. Contraceptive Knowledge, use and
Sources. Macro International Inc: Calverton, MD, 1996.
Hanson K, Kumaranayake L, Thomas I. Ends versus means:
the role of markets in expanding access to contraceptives.
Health Policy Plan 2001: 16: 125-136.

Centers for Disease Control and Prevention, ORC Macro.
Reproductive, Maternal and Child Health in Eastern Europe
and Eurasia: A Comparative Report. Atlanta, GA (USA) and
Calverton, MD (USA): CDC, 2003.

Taylor P, Quesada N, Abramson W, Dayaratna V & Pat-
ykewich L. Regional Report: Contraceptive Security in Latin
America and the Caribean. John Snow, Inc./DELIVER,
Futures Group/POLICY II, for the U.S. Agency for Interna-
tional Development: Arlington, VA, Washington, DC, 2004.
Sharma S, Gribble JN, Menotti EP. Creating options in fam-
ily planning for the private sector in Latin America. Rev Pa-
nam Salud Publica 2005: 18: 37-44.

Zellner S, O’Hanlon B, Chandani T. State of the Private
Health Sector Wallchart. PSP-One: Washington, DC, 2005.

© 2015 The Authors. Tropical Medicine & International Health published by John Wiley & Sons Ltd. 603


http://www.measuredhs.com/Measure
http://www.measuredhs.com/Measure
http://mdgs.un.org/unsd/mdg/Host.aspx?Content=Indicators/OfficialList.htm
http://mdgs.un.org/unsd/mdg/Host.aspx?Content=Indicators/OfficialList.htm
http://www.who.int/gho/publications/world_health_statistics/whs2014_indicatorcompendium.pdf?ua=1
http://www.who.int/gho/publications/world_health_statistics/whs2014_indicatorcompendium.pdf?ua=1
http://www.who.int/gho/publications/world_health_statistics/whs2014_indicatorcompendium.pdf?ua=1
http://esaunorg/unpd/wpp/unpp/panel_populationhtm
http://esaunorg/unpd/wpp/unpp/panel_populationhtm
http://dx.doi.org/10.1186/s12913-014-0652-8
http://dx.doi.org/10.1111/TMI.12414

Tropical Medicine and International Health

VOLUME 20 NO § PP §89—606 MAY 201§

K. Footman et al.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

604

Gwatkin D, Rutstein S, Johnson K et al. Socioeonomic Dif-
ferences in Health, Nutrition, and Population Within Devel-
oping Countries. World Bank: Washington, DC, 2007.
Khan S, Mishra V, Arnold F & Abderrahim N. Contracep-
tive Trends in Developing Countries. Macro International
Inc.: Calverton, MD, 2007

Stupp PW, Daniels D, Ruiz A. Reproductive, Maternal and
Child Health in Central America: Health Equity Trends.
Centers for Disease Control and Prevention: Atlanta, GA,
2007.

Agha S, Do M. Does an expansion in private sector contra-
ceptive supply increase inequality in modern contraceptive
use? Health Policy and Planning 2008: 23: 465-475.
Limwattananon S. Private-Public Mix in Health Care for
Women and Children in Low Income Countries: An Analy-
sis of Demographic and Health Surveys. The Rockefeller
Foundation: Thailand, 2008.

Hotchkiss DR, Godha D, Do M. Effect of an expansion
in private sector provision of contraceptive supplies on
horizontal inequity in modern contraceptive use: evidence
from Africa and Asia. Int | Equity Health 2011: 10: 33.
Nguyen H, Snider J, Ravishankar N, Magvanjav O.
Assessing public and private sector contributions in repro-
ductive health financing and utilization for six sub-Saharan
African countries. Reprod Health Matters 2011: 19:
62-74.

Chapman S, Jafa K, Longfield K et al. Condom social mar-
keting in sub-Saharan Africa and the Total Market
Approach. Sex Health 2012: 9: 44-50.

Ross JA, Agwanda AT. Increased use of injectable contra-
ception in sub-Saharan Africa. Afr j Reprod Health 2012:
16: 68-80.

Wang W, Wang S, Pullum T, Ametepi P. How Family Plan-
ning Supply and the Service Environment Affect Contracep-
tive use: Findings From our Four East African Countries.
Macro/ICF International: Calverton, MD, 2012.

Belizan JM, Althabe F, Barros FC, Alexander S. Rates and
implications of caesarean sections in Latin America: Ecologi-
cal study. BMJ 1999: 319: 1397-1400.

Bell J, Curtis SL & Alayén S. Trends in delivery care in six
countries. ORC Macro and International Research Partner-
ship for Skilled Attendance for Everyone (SAFE): Calverton,
MD, 2003.

43.

44,

45.

46.

47.

48.

49.

50.

S1.

52.

53.

54.

Who provides reproductive health services in LMICs: a critical appraisal of the DHS

Brugha R, Pritze-Aliassime S. Promoting safe motherhood
through the private sector in low-and middle-income coun-
tries. Bull World Health Organ 2003: 81: 616-623.
Gwatkin DR, Bhuiya A, Victora CG. Making health systems
more equitable. Lancet 2004: 364: 1273-1280.

Jurdi R, Khawaja M. Caesarean section rates in the Arab
region: a cross-national study. Health Policy Plan 2004: 19:
101-110.

Peters DH, Mirchandani GG, Hansen PM. Strategies for
engaging the private sector in sexual and reproductive
health: how effective are they? Health Policy Plan 2004: 19
(Suppl 1): i5-i21.

Houweling TA, Ronsmans C, Campbell OM, Kunst AE.
Huge poor-rich inequalities in maternity care: an interna-
tional comparative study of maternity and child care in
developing countries. Bull World Health Organ 2007: 85:
745-754.

Yoong J, Burger N, Spreng C, Sood N. Private sector partic-
ipation and health system performance in sub-saharan
Africa. PLoS ONE 2010: 5: e13243.

Wang W, Alva S, Wang S, Fort A. Levels and Trends in the
Use of Maternal Health Services in Developing Countries.
ICF Macro: Calverton, MD, 2011.

Montagu D, Yamey G, Visconti A, Harding A, Yoong J.
Where do poor women in developing countries give birth? A
multi-country analysis of demographic and health survey
data. PLoS ONE 2011: 6: e17155.

Limwattananon S, Tangcharoensathien V, Sirilak S.
Trends and inequities in where women delivered their
babies in 25 low-income countries: evidence from Demo-
graphic and Health Surveys. Reprod Health Matters
2011: 19: 75-85.

Kagawa RC, Anglemyer A, Montagu D. The scale of faith
based organization participation in health service delivery in
developing countries: systematic [corrected] review and
meta-analysis. PLoS ONE 2012: 7: e48457.

Tey N & Lai S. Correlates of and barriers to the utilisation
of health services for delivery in South Asia and Sub-Saharan
Africa. The Scientific World Journal, 2013: (Available from:
http://dx.doi.org/10.1155/2013/423403).

Pomeroy AM, Koblinsky M, Alva S. Who gives birth in pri-
vate facilities in Asia? A look at six countries. Health Policy
Plan 2014: 29(Suppl 1): i38-i47.

© 2015 The Authors. Tropical Medicine & International Health published by John Wiley & Sons Ltd.


http://dx.doi.org/10.1155/2013/423403

Tropical Medicine and International Health

VOLUME 20 NO § PP §89—606 MAY 201§

K. Footman et al. Who provides reproductive health services in LMICs: a critical appraisal of the DHS

Appendix | .Countries and surveys used

Survey Sample Family planning Antenatal
Region Country Year of women and delivery care care
Sub-Saharan Africa Benin 2006 All Yes No
Burkina Faso 2010 All Yes Yes
Burundi 2010 All Yes Yes
Cameroon 2011 All Yes Yes
Chad 2004 All Yes No
Republic of the Congo 2005 All Yes No
Democratic Republic of Congo 2007 All Yes No
Ethiopia 2011 All Yes Yes
Gabon 2012 All Yes Yes
Ghana 2008 All Yes Yes
Guinea 2005 All Yes No
Kenya 2008-9 All Yes Yes
Lesotho 2009 All Yes Yes
Liberia 2007 All Yes Yes
Madagascar 2008-9 All Yes Yes
Malawi 2010 All Yes Yes
Mali 2006 All Yes No
Mozambique 2011 All Yes Yes
Namibia 2006-7 All Yes Yes
Niger 2006 All Yes No
Nigeria 2008 All Yes Yes
Rwanda 2010 All Yes Yes
Sao Tome and Principe 2008-9 All Yes Yes
Senegal 2010-11 All Yes Yes
Sierra Leone 2008 All Yes Yes
Swaziland 2006-7 All Yes Yes
Tanzania 2010 All Yes Yes
Uganda 2011 All Yes Yes
Zambia 2007 All Yes Yes
Zimbabwe 2010-11 All Yes Yes
Number of countries analysed in region 30 23
North Africa/ Albania 2008-9 All Yes Yes
West Asia/Europe Armenia 2010 All Yes Yes
Azerbaijan 2006 All Yes Yes
Egypt 2008 Ever-married Yes Yes
Jordan 2007 Ever-married Yes Yes
Moldova 2005 All Yes Yes
Morocco 20034 All Yes No
Turkey 2003 Ever-married Yes Yes
Ukraine 2007 All Yes Yes
Number of countries analysed in region 9 8
South/Southeast Asia Bangladesh 2011 Ever-married Yes Yes
Cambodia 2010 All Yes Yes
India 2005-6 Ever-married Yes Yes
Indonesia 2007 Ever-married Yes Yes
Maldives 2009 Ever-married Yes Yes
Nepal 2011 All Yes Yes
Pakistan 2006-7 Ever-married Yes Yes
Philippines 2008 All Yes Yes
Timor-Leste 2009-10 All Yes Yes
Vietnam 2002 All Yes No
Number of countriesanalysed in region 10 9
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Table (Continued)

Survey Sample Family planning Antenatal
Region Country Year of women and delivery care care
Latin American and Bolivia 2008 All Yes Yes
the Caribbean Colombia 2010 All Yes Yes
Dominican Republic 2007 All Yes Yes
Guyana 2009 All Yes Yes
Haiti 2012 All Yes Yes
Honduras 2011-12 All Yes Yes
Nicaragua 2001 All Yes No
Peru 2000 All Yes Yes
Number of courtries analysed in region 8 7
Total number of countries analysed 57 47
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