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Background: Malnutrition in infants aged < 6 mo (u6m) is poorly identified and managed in many countries, 
increasing the risk of poor growth and development. Addressing this gap, 2023 WHO malnutrition guidelines 
recommend assessment, classification and treatment at primary care level. This study aimed to assess primary 
healthcare facility readiness for nutritional care in infants u6m. 

Methods: We adapted the Harmonized Health Facility Assessment (HHFA), adding items for M anagement of 
small and nutritionally A t-risk I nfants u6m and their M others (MAMI) at five care contact points. Our HHFA- 
MAMI tool captured 342 items using healthcare provider interviews, observations and registers data to calculate 
mean scores per area and median patient visits. 

Results: We surveyed 15 facilities in Senegal. General readiness scored 69.5%, MAMI availability and readi- 
ness 37.7%. Infrastructure (72.0%) and health workforce (60.7%) were available, while equipment (32.5%) and 
training (22.3%) scored low. Infants were frequently assessed (53.6%), not often classified (15.2%) as at risk, nor 
adequately treated (38.2%). Comparing contact points, delivery and sick child clinic scored highest in readiness, 
immunization in utilization. 

Conclusions: Primary care readiness gaps exist in classifying and treating at-risk infants u6m, equipment and 
training. We found opportunities at each of the five contact points to implement WHO-recommended care. 

Keywords: breastfeeding, health facility administration, infant nutritional disorders, primary healthcare. 
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quences include impaired development and an increased risk of 
cardiometabolic non-communicable diseases in adult life.7 , 8 
In Senegal, the prevalence of LBW (estimated at 15%) and 

acute malnutrition u6m (estimated at 6.4%) have been stagnant 
over the past years.9 Current management and referral to sec- 
ondary or tertiary level as per current guidelines does not reach 
all those who need care.10 Outpatient care for uncomplicated 
cases would be more accessible, as revealed in qualitative re- 
search among mothers and healthcare providers.11 Nutritional 
(preventative) care for infants u6m is currently offered in pri- 
mary healthcare (PHC) facilities in Senegal at five contact points 
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nfants aged < 6 mo (u6m) are often left behind in global ef- 
orts to reduce child malnutrition.1 Nutritional risk begins in utero 
nd continues during the neonatal period and thereafter.2 More 
han one-quarter of babies worldwide are born low birth weight 
LBW),3 and in a review of 54 low- and middle-income countries, 
etween birth and 6 mo of age, an estimated 20.1% of infants 
ere underweight, 21.3% were wasted and 17.6% were stunted.4 
hese infants have a higher direct mortality risk and will continue 
o be at risk of consecutive malnutrition.5 , 6 Longer-term conse- 
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along the continuum of care: delivery with basic newborn care,
postnatal care, immunization, sick child clinics and community
healthcare.12 These services are generally well utilized with 94%
of births taking place in a health facility; most (74%) mothers at-
tend at least one postnatal visit; and there is full infant vaccina-
tion coverage of 41%.9 Integrated Management of Childhood Ill-
nesses (IMCI) is offered at many primary health facilities.12 
To address the care gap, in 2023 the WHO proposed a trans-

formative shift in approach for infants u6m, from predominantly
hospital-based care to outpatient PHC. The updated ‘Guide-
lines on the prevention and management of wasting and nutri-
tional oedema (acute malnutrition) in infants and children under
5 years’ define ‘infants less than six months of age at risk of poor
growth and development’ as infants born small or preterm as well
as infants u6m with poor anthropometry as a single or sequen-
tial measures.13 The emphasis of the guidelines is on early detec-
tion at community level and feeding and health assessment at
PHC level. Treatment includes intensive feeding support, includ-
ing breastfeeding and/or supplementary feeding for lactational
failure, and management of infants’ physical conditions and ma-
ternal mental health support. 
This novel treatment approach has previously been developed

and pilot tested by the MAMI (Management of small and nutri-
tionally At-risk Infants u6m and their Mothers) Global Network
of researchers, programmers and policymakers.14 The MAMI Care
Pathway is a care package consistent with the new WHO guide-
lines, following the IMCI clinical approach of ‘assess, classify and
treat’ for the infant and mother dyad. The MAMI Care Pathway
has been used to frame this study. 
As countries begin to implement the new WHO guidelines,

health facility assessment is an important step to determine
readiness to provide care as recommended. Service readiness
assessment looks at the structure (the facility characteristics
such as building, equipment and human resources) and the
process (what is done to the patient, such as services provided
and organization of care) that determine health outcomes.15 
Service readiness assessment tools such as Service Availability
and Readiness Assessment (SARA) have supported readiness
measurement of facilities at primary and hospital care level,
for a variety of health services.16 In implementation research,
readiness assessment has been used to evaluate specific service
areas such as emergency newborn care or elderly care.17 , 18 Nu-
tritional service readiness research had focused on preventative
care for a wider age range ( < 5 y), such as maternal and child
health services in Nigeria,19 and a nutrition readiness survey at
primary care level in 11 countries.20 
Service readiness for nutritionally at-risk infants u6m has

not yet been conducted and we hypothesize that measuring
MAMI service-specific readiness at PHC level reveals opportunities
and gaps relevant for the implementation of the updated WHO
guidelines. 
For this study, we used a novel comprehensive tool, launched

by the WHO in 2022: the Harmonized Health Facility Assessment
(HHFA).21 The HHFA includes a few nutrition-related items such
as anthropometric equipment and essential newborn care, but
nutritional care for infants u6m at PHC is currently not captured.
The objectives of our study are: 

1. To measure general service readiness in PHC facilities in
Senegal 
2

2. To measure service-specific MAMI availability and readiness
in PHC facilities in Senegal 

3. To assess gaps and opportunities to implement WHO-
recommended nutritional care for infants u6m at PHC con-
tact points. 

Methods 
We conducted a descriptive, cross-sectional survey in 15 PHC
facilities in three districts in Senegal, and we used the STROBE
guidelines in reporting.22 

Setting and facilities 
Senegal has 77 health districts and 809 primary health facilities,
each covering on average 11 500 inhabitants.23 The health dis-
trict provides administrative and financial management of PHC
facilities. In Senegal, PHC facilities are staffed by at least one cer-
tified state nurse, a midwife and a few nurse assistants. Each fa-
cility is assigned a catchment area and provides all basic primary
care for its target population, including infants u6m at five con-
tact points: delivery care, postnatal care, immunization, sick child
clinic (IMCI) and community healthcare. 

Survey tool development 
We adapted the original HHFA version 2, which consists of five di-
mensions: general service availability, general service readiness,
service-specific availability and readiness, management and fi-
nance, as well as quality of care.21 First, we selected items con-
cerning PHC in Senegal, using the national healthcare policy plan
and expert review including coauthors who practice clinically in
Senegal (TDvI, AB and DS).23 Then, we created a service-specific
MAMI availability and readiness dimension using the MAMI Care
Pathway (which aligns with the new WHO guidelines) (Figure 1 ),
as well as a similar expert review for contextualization.14 Adap-
tations are described in Table 1 , and used an iterative process, in-
cluding translation into French, pilot testing at a non-participating
health facility and expert review. The final HHFA-MAMI tool con-
sisted of 137 items across the four general dimensions and a
service-specific ‘MAMI availability & readiness’ dimension with
41 items, repeated for five care contact points (205 items in
total) (Figure 2 , Supplementary Table S1 for a complete list of
items). 

Health facility sampling 
We purposively selected three health districts, two rural (Dahra,
Kaffrine) and one urban (Pikine) (Figure 1 ). We randomly selected
15 PHC facilities, five from each district using random number al-
location from the complete list of health facilities (18 facilities in
Dahra, 24 in Kaffrine and 12 in Pikine). The sample size was set
a priori, in view of the formative character of the study, providing
sufficient variability within the health systems context for piloting
the tool, that could later be repeated in a larger, more represen-
tative sample. This sampling frame has been described in earlier
service readiness studies with sample sizes of 12 and 18 health

24 , 25 

https://academic.oup.com/inthealth/article-lookup/doi/10.1093/inthealth/ihaf020#supplementary-data
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HHFA original survey 
(5 dimensions/ 24 areas/ 2435 items)

Selection of primary
health facility items 

HHFA adapted for
primary health care

(137 items)

Creation of service-specific
MAMI dimension

MAMI availability & readiness
(41 items 

for 5 care contact points)

HHFA-MAMI (342 items)

Total 77 districts:
3 predefined districts: 2 rural, 1 urban

Total 809 primary health facilities:
Random sampling of 5 per district

15 primary health facilities

• Interviews: 1-3 healthcare providers per facility
• Observations: convenience sampling

• Record review: random sample 10 at IMCI and
immunization

32 healthcare providers interviews
49 direct observations

288 record reviews
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Figure 1. Flow diagram of HHFA-MAMI tool development and health facility survey sampling. HHFA-MAMI: Harmonized Health Facility Assessment- 
M anagement of small and nutritionally A t-risk I nfants u6m and their M others. 
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ata collection 
esearchers affiliated to the University in Senegal (TDvI, DS, AB) 
xplained the study to the chief medical officer, who then con- 
acted the selected health facilities. Two researchers (TDvI—a 
utch clinician in Senegal and a Senegalese state nurse) con- 
ucted the HHFA-MAMI survey over 2 d at each health facility. 
ealthcare providers were recruited from 9 June to 17 Septem- 
er 2023. The first day, a face-to-face general questionnaire was 
dministered to those healthcare providers most knowledgeable 
or each of the five contact points, most often the head nurse 
nd the midwife. The second day was used for observations of 
uilding, equipment and consultations and data collection from 

egisters. Mother/infant dyads were recruited at convenience to 
bserve consultations with healthcare providers (all infants u6m 

onsulted at any of the contact points during the second survey 
ay). 
ata management and analysis 
HFA-MAMI data were collected using a customized digital ODK 
orm on a password-protected tablet.26 The tablet synchronized 
ith an encrypted central database, manually checked by the 
ata collection team—from both Senegal (TDvI, ID, AB) and Lon- 
on School of Hygiene & Tropical Medicine (LSHTM) (MK, LD)—on a 
egular basis, exported to Excel and saved on the LSHTM-secured 
loud storage.27 Service utilization was calculated using the me- 
ian and IQR, for each of the five contact points for the year 2022.
or each health facility, we calculated the readiness scores as a 
ercentage of items marked positively for the total list of items 
er subarea. The mean scores of an area were calculated, with 
qual weighting of the subareas, the mean score per dimension 
ith equal weighting of the areas, then the mean score for all 15 
ealth facilities. For the MAMI availability and readiness dimen- 
ion, we calculated the score of the five contact points separately. 
3
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Table 1. Adaptations to the HHFA tool (version 2) in creating the HHFA-MAMI survey tool 

HHFA level Adaptation to HHFA Justification 

Dimensions Keeping the 5 original dimensions of HHFA Respecting the HHFA structure 
creating ‘MAMI availability & readiness’ dimension under 
the ‘service-specific dimension’ 

HHFA dimension 3 gives room for service-specific 
assessment 

Areas Joining areas ‘safety systems’ and ‘quality systems’ 
under dimension ‘Management and finance’ 

Each contained few PHC items 

Replacing areas ‘record review HIV and malaria’ for 
‘Record review immunization and IMCI’ under 
dimension ‘Quality of care’ 

More relevant for MAMI 

Subareas Selecting subareas relevant for PHC level e.g. not selecting ‘beds and units’ and ‘medical specialist 
density’ 

Adding the subarea ‘direct observations of care’ to the 
‘Quality of care’ dimension 

This subarea does not exist in HHFA version 2, but 
complements the record review as per SARA tool 

Adding ‘assess, classify and treat’ as subheading under 
MAMI availability 

To assess aspects of MAMI care following the MAMI Care 
Pathway 

Items Selecting items relevant for PHC level Not selecting inpatient service and specialist items 
Removing items that are not relevant for PHC in Senegal e.g. ‘existence of a quality committee’, which is not 

implemented in PHC in Senegal 
Reformulating items to reflect terminology used in 
Senegal 

e.g. changing ‘governing board’ to ‘health committee’ 

Reducing some question options such as recording 
equipment as present only when functional 

To simplify the analysis 

Reorganizing the order of items For efficiency of the survey, e.g. all questions for the midwife 
grouped 

HFFA: Harmonized Health Facility Assessment; MAMI:M anagement of small and nutritionally A t-risk I nfants u6m and theirM others; PHC: primary 
healthcare; SARA: Service Availability and Readiness Assessment. 
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Ethics 
Ethical approval was obtained from the National Ethics Com-
mittee in Senegal (Ref: SEN 19/78) and LSHTM (Ref: 28311).
Written informed consent was obtained from all healthcare
providers prior to conducting the surveys. Written informed con-
sent was obtained from the mothers, or a trusted witness
(family member/neighbor), before observing a consultation.
Although patient identifiable data were accessible to the re-
searchers who extracted data, all register data were collected
without identifiers. 

Results 
The HHFA-MAMI was used to survey 32 healthcare providers, con-
duct 49 patient observations and 288 record reviews in 15 PHC
facilities. 
The median catchment area population for the included

PHC facilities was 14 557 (IQR 9079–26 098), with a me-
dian of 320 (IQR 213–415) infants u6m (Table 2 ). Service uti-
lization was high in immunization with 719 (IQR 389–1541)
and postnatal care with 578 (IQR 315–1319) patient visits
in 2022, compared with 4202 (IQR 2990–9190) curative vis-
its for all ages. Community healthcare was not provided in
4

the urban district, and registers were not accessible in another
two facilities, leaving eight PHC facilities to calculate service
utilization. 

General service readiness in PHC facilities (objective 1) 
General service readiness scored highest among the five dimen-
sions (69.5%), with the areas infection prevention (75.8%) and
diagnostics capacity (80.7%) scoring particularly high. 
General service availability had a mean score of 50.6%, with

infrastructure 50.0% and health workforce 21.1%. These sub-
areas are based on WHO facility density indicator (met by four
facilities) and the nurse/midwife density indicator (met by one
facility).28 Management and finance scored 50.2%, with gov-
ernance (84.4%) and facility finances (60.0%) scoring higher
than staff support systems (45.6%), quality and safety systems
(32.0%) and health information systems (29.2%). Clinical quality
of care scored 56.9% on record review and 37.3% on direct ob-
servations of care (Table 3 ). 

Service-specific MAMI availability and readiness at five 
contact points (objectives 2 and 3) 
Overall, the MAMI availability and readiness dimension
scored 37.7%: 47.9% on availability and 27.4% on readiness.
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Dimensions and areas: PHC no items method Areas and sub-areas: MAMI no items method
1. General service availability 3.1 MAMI service availability 
1.1 Health infrastructure 1 registers Infrastructure MAMI 1x5 interview

8 observation
1.2 Health workforce 1 registers Health workforce MAMI 2x5 interview

3 interview
1.3 Services available 1 interview Assess MAMI 9x5 interview

5 interview Classify MAMI 5x5 interview
Treat MAMI 8x5 interview

2. General service readiness 3.2 MAMI service readiness
2.1 Amenities 12 interview
2.2 Basic equipment 12 observation Equipment and medicine MAMI 8x5
2.3 Infection prevention 11 observation
2.4 Diagnostic capacity 9 interview Guidelines and training MAMI 8x5
2.5 Essential medicines and 11 interview
commodities 6 observation
4. Management & finance

6 interview

4.2 Facility finances and accounting 6 interview
4.3 Staff support systems 6 interview
4.4 Quality and safety systems 5 interview
4.5 Health information systems 8 interview
5. Quality of care
5.1 Record review 6 registers

6 registers
5.2 Direct observation of care 9 observation

5 observation

4.1 Facility governance and 
management

interview, 
observation

interview, 
observation

HHFA-MAMI tool

Figure 2. HHFA-MAMI tool dimensions, areas, number of items and methods for data collection. HHFA-MAMI: Harmonized Health Facility Assessment- 
M anagement of small and nutritionally A t-risk I nfants u6m and their M others. 

Table 2. Characteristics of the target population and service utilization (n = 15 PHC facilities) 

Target population for selected primary health facilities (n = 15) (median, IQR) 

Target whole population 14 557 (9079–26 098) 
Expected births 596 (373–963) 
Target population u6m 320 (213–415) 
Service utilization (number of visits in 2022) 
Curative care visits all ages (n = 15) 4202 (2990–9190)
Delivery (n = 15) 295 (151–410) 
Postnatal care (n = 15) 578 (315–1319) 
Immunization (n = 15) 719 (389–1541) 
Sick child clinic (n = 15) 216 (133–419) 
Community health (n = 8) 248 (102–482) 

PHC: primary healthcare. 
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nfrastructure (72.0%) and health workforce (60.7%) scored 
igher than assess (53.6%), classify (15.2%) and treat (38.2%) 
AMI. Equipment scored 32.5%, and guidelines and training 
2.3% (Table 3 ). Comparing the contact points, delivery (50%) 
nd sick child clinic (47%) scored highest. Scores per subarea for 
ach of the five contact points are shown in Figure 3 . The com-
lete list of MAMI availability and readiness items is visualized in 
 heatmap in Figure 4 . 
5
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Table 3. HHFA-MAMI results: PHC dimensions and MAMI availability and readiness dimension scores 

HHFA-MAMI results Mean % (n = 15) 

Dimensions and areas Subareas (number of items) subarea area dimension 

1. General service availability 50.6 
1.1 Health infrastructure Primary health facility density a (1) 26.7 50.0 

Building structure and security conditions (8) 73.4 
1.2 Health workforce Health workforce density b (1) 13.3 21.1 

Staffing plan (3) 28.9 
1.3 Services available Outpatient service availability 24 h/day (1) 66.7 80.7 

Availability of infant services (5) 94.7 

2. General service readiness 69.5 
2.1 Amenities Basic amenities main service area (12) 67.8 67.8 
2.2 Basic equipment Basic equipment outpatient area functional (12) 62.8 62.8 
2.3 Infection prevention Standard precautions for infection prevention (11) 75.8 75.8 
2.4 Diagnostic capacity Basic diagnostic capacity (9) 80.7 80.7 
2.5 Essential medicines and commodities Essential medicines (11) 46.1 60.3 

Pharmaceutical commodity storage (6) 74.4 
3. MAMI availability and readiness 37.7 
3.1 MAMI service availability Infrastructure MAMI (1 ×5) 72.0 47.9 

Health workforce MAMI (2 ×5) 60.7 
Assess MAMI (9 ×5) 53.6 
Classify MAMI (5 ×5) 15.2 
Treat MAMI (8 ×5) 38.2 

3.2 MAMI service readiness (n = 15) Equipment and medicine MAMI (8 ×5) 32.5 27.4 
Guidelines and training MAMI (8 ×5) 22.3 

4. Management and finance 50.2 
4.1 Facility governance/ management (6) 84.4 
4.2 Facility finances and accounting (6) 60.0 
4.3 Staff support systems (6) 45.6 
4.4 Quality and safety systems (5) 32.0 
4.5 Health information systems (8) 29.2 

5. Quality of care 47.1 
5.1 Record review Record review immunization (6) 44.1 56.9 

Record review sick child clinic (6) 69.7 
5.2 Direct observation of care Service delivery observations (9) 38.3 37.3 

General observations (5) 36.3 

HHFA: Harmonized Health Facility Assessment; MAMI: M anagement of small and nutritionally A t-risk I nfants u6m and their M others; PHC: 
primary healthcare. 
a compared with standard 1/10 000 people. 
b compared with standard 2.5 primary care workers/1000 people.28 
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Infrastructure 

Care for infants u6m was available mostly 7 d a week at the con-
tact points delivery, postnatal care and sick child clinics, while im-
munization was often provided weekly. Community health activ-
ities were provided monthly and were not offered in the urban
district. 

Health workforce 

Midwives or state nurses, who could potentially care for at-risk in-
fants, provided delivery care, postnatal care and sick child care in
6

our study facilities. Lower trained healthcare providers provided
immunization service and community healthcare. Numbers of
healthcare providers were lowest in sick child clinics (27% at least
three providers), while community health had the most service
providers (13 on average). 

‘Assess’ 

Healthcare providers reported that weight was taken at all con-
tact points, while at delivery, a detailed anthropometric assess-
ment was done, including weight and length (100% of facilities)
and mid-upper-arm-circumference (MUAC) (93%). Midwives



International Health

71

0

10

20

30

40

50

60

70

80

90

100

Delivery Postnatal care Immuniza�on Sick child clinic Community Health

busreplatotfo
s

meti
%

erocs
ane

m
-a

re
a

Infrastructure MAMI

Health workforce MAMI

Assess MAMI

Classify MAMI

Treat MAMI

Equipment MAMI

Guidelines & training MAMI

Figure 3. MAMI service availability and readiness subareas mean scores for five care contact points for infants u6m (n = 15 PHC facilities). MAMI: 
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outinely observed breastfeeding after birth (100%), some rou- 
inely asked for feeding difficulties (60%). Most midwives also 
eported conducting assessment of maternal nutritional status 
93%) and maternal mental health (87%), although the survey 
id not collect information on this. Infant physical examination 
as reported to be done by midwives (73% at delivery, 67% at 
ostnatal care) and at sick child clinics (80%). 

Classify’ 

lassification of adverse birth outcomes or at-risk infants u6m 

cored low overall (15%). Midwives reported detecting LBW 

100%) and sometimes prematurity (47%). Nurses classified in- 
ants as wasted/non-wasted (80%) at sick child clinics, using 
eight for length, rarely MUAC (7%). At immunization programs, 
eight was sometimes plotted for age (27%) or for length (20%). 
t postnatal care and community health, classification was rarely 
one. 

Treat’ 

eferral of at-risk infants was reported in 84% of all five con- 
act points at the 15 facilities, either to a different facility 
ontact point (e.g. sick child clinic) or externally. Breastfeeding 
ounseling was reported at delivery and postnatal care (100%), 
mmunization programs (80%) and sick child clinics (80%). At 
ore than two-thirds (67%) of the delivery and postnatal care 
ontact points, and at more than one-half (53%) of the sick child 
linics, providers reported regular prescription of infant formula. 
xplanation of growth charts to the mother occurred at 27% of 
mmunization programs and 20% of sick child clinics. Medical 
reatment for infants was provided at birth (93%), postnatal care 
87%) and sick child clinics (100%). Community follow-up was 
ostly absent. 
quipment 

n 93% of the facilities, an adult scale was seen at the gen- 
ral outpatient area, but rarely (7%) at the contact points for in- 
ants u6m. All facilities had at least one functioning infant scale, 
ost (13) facilities an analog scale, five a digital, five a SECA-876 
other/baby scale and at 12 a Salter scale. Healthcare providers 
t most (12) facilities stated that their equipment is usually cali- 
rated. A standardized length board was observed in all 15 health 
acilities, in sick child clinics (100%) and immunization programs 
53%). A standardized colored MUAC tape was seen in 100% of 
ick child clinics and 53% of immunization programs. At delivery 
nd postnatal care, a non-recommended simple measuring tape 
as seen, used for taking both length and MUAC. Growth charts 
or weight and length were observed in 5% of the total contact 
oints, although these were present in parent-held immunization 
ooklets that could not be verified in this study. Laminated weight 
or height Z-score tables was observed, at consultation desks at 
ick child clinics (20%). In community healthcare we saw a cus- 
omized ‘look-up table’ to determine expected monthly weight 
ain (independent of the infants’ age).29 Infant formula milk was 
ot observed to be stocked at any of the facilities. 

uidelines and training 

n more than one-half (53%) of the sick child clinics, IMCI-related 
uidelines were observed, often displayed on walls. Breastfeeding 
isual aids existed in the immunization booklets, and midwives 
eported using them for breastfeeding counseling after birth 
93%) and during postnatal care (93%). Staff training at contact 
oints over the previous 3 y was most frequent on immunization 
40%), malnutrition (36%) and IMCI (12%). Guidelines or refer- 
al criteria for infants with LBW or malnutrition u6m were not 
7
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Sub-areas Summary of items Delivery %
Postnatal 

care %
Immunizat

ion %
Sick child 

clinic % 
Comm 

health % Total %
Open minimum 5 days/ week 100 87 67 100 7
Total % 100 87 67 100 7
State nurse or midwife present 100 100 47 53 0 60
Miminum 3 service providers 87 47 80 27 67 61
Total % 93 73 63 40 33 61

Assess MAMI Take weight 100 100 100 100 67 93
Check danger signs 67 33 27 67 7 40
Ask for feeding difficulties 60 67 13 33 20 39
Observe breastfeeding 100 87 47 93 27 71
Take MUAC 93 53 13 7 13 36
Take length 100 67 53 100 7 65
Conduct infant physical exam 73 67 0 80 0 44
Check maternal mental health 87 73 20 53 7 48
Check maternal nutritional status 93 93 13 27 7 47
Total % 86 71 32 62 17 54

Classify MAMI Detect underweight 7 0 27 13 13 12
Detect LBW 100 7 0 27 0 27
Detect prematurity/ SGA 47 0 0 0 0 9
Detect wasting 0 7 20 80 13 24
Detect stunting 0 7 0 7 7 4
Total % 31 4 9 25 7 15

Treat MAMI Explain growth charts 0 0 27 20 13 12
Breastfeeding counselling 100 100 80 80 40 80
Refer for complications 60 93 100 100 67 84
Close follow-up 67 20 20 0 0 21
Medical treatment 93 87 27 100 0 61
Prescribe formula 67 67 7 53 0 39
Maternal mental support 20 7 0 0 0 5
Community health follow-up 0 0 0 0 7 1
Total % 51 47 33 44 16 38
Total MAMI availability % 72 56 41 54 16 48
Infant scale 87 93 100 100 67 89
Digital infant scale 33 33 27 33 0 25
Adult scale 13 7 0 13 0 7
Length board 13 7 53 100 7 36
MUAC tape 87 100 53 100 47 77
Any growth charts 0 0 13 13 0 5
Z-score tables 13 20 20 20 20 19
Milk supplement 0 0 0 0 0 0
Total % 31 33 33 48 18 32
IMCI guidelines seen 13 7 0 53 0 15
Breastfeeding guidelines/ visual aids seen 93 93 20 13 20 48
Malnutrition guidelines/ job aids seen 13 20 33 33 20 24
LBW/ infant referral guidelines seen 0 0 0 7 7 3
Staff trained in IMCI past <3y 0 0 20 40 0 12
Staff trained in immunization past <3y 40 33 80 40 7 40
Staff trained in malnutrition past <3y 33 33 47 60 7 36
Staff trained maternal mental health 0 0 0 0 0 0
Total % 24 23 25 31 8 22
Total MAMI readiness % 28 28 29 39 13 27

Heatmap color key    0-20% 21-40% 41-60% 61-80% 81-100%

72

Guidelines and 
training MAMI

Infrastructure 
MAMI
Health workforce 
MAMI

Equipment MAMI

Figure 4. MAMI availability and readiness items mean scores for five care contact points for infants u6m (n = 15 PHC facilities). MAMI: M anagement of 
small and nutritionally A t-risk I nfants u6m and their M others; PHC: primary healthcare. 
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Discussion 

The HHFA-MAMI survey in 15 primary health facilities in Senegal
found high (69.5%) general primary care service readiness and
some (37.7%) availability and readiness to care for infants u6m
at risk of poor growth and development. Infrastructure for MAMI
 

8

(72.0%) and health workforce (60.7%) were available, while
equipment (32.5%) and training (22.3%) were low and varied
between care contact points for infants u6m. Among the three
steps, infants were frequently assessed (53.6%) including for an-
thropometry, but not often classified (15.2%) as at risk, which
is essential for adequate treatment (38.2%) as outpatients and
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eferral for complications. We found opportunities at each of the 
ve contact points to implement WHO nutritional recommenda- 
ions for at-risk infants u6m. 

nterpretation 
he HHFA has been created to evaluate existing health services; 
owever, we found our HHFA-MAMI informative at the preimple- 
entation phase of the WHO guidelines. When gaps shown in 
his study are addressed, low scores could improve while imple- 
enting the WHO recommendations. Repeated readiness anal- 
sis has been used in more general maternal and child services 
n Senegal.30 Similarly, for small and sick newborns, the NEST360 
lliance has developed a readiness assessment tool, used for re- 
eated analysis of hospital care.17 
Our HHFA-MAMI general service readiness of 69.5% was higher 

han other studies that assessed PHC readiness, for example, 
0.5% in Bangladesh and 61.5% in Mongolia.31 , 32 Our HHFA 
eneral service availability showed neither facility density nor 
ealth worker density meeting WHO standards, which are impor- 
ant indicators of primary care coverage.33 Management and fi- 
ance is rarely included in readiness studies; when assessed, this 
imension scored poorest.25 Our low scores for health informa- 
ion systems (29.2%) and quality systems (32.0%) will require at- 
ention, implementing new services. The ‘quality of care’ dimen- 
ion is essential in the HHFA, because readiness measured by only 
tructural inputs has shown to poorly correlate with quality of 
are.34 
Although our data did not allow calculating service coverage, 

he service utilization provided insight into opportunities for MAMI 
are at highly utilized contact points such as immunization. Com- 
ining service utilization with readiness has earlier been described 
s a useful way to assess effective coverage.35 

ddressing MAMI readiness gaps at PHC contact points 
n Senegal 
fter facility births in Senegal, midwives routinely measure birth 
eight, length and MUAC, and LBW is frequently detected. These 
easurements align with the novel WHO recommendations and 
ould be used to identify at-risk infants at birth. However, MUAC in 
nfants u6m needs more evidence to validate cut-off values and 
mprove MAMI readiness.36 
At postnatal care, breastfeeding support was routinely pro- 

ided in our study facilities, and extending this practice beyond 
he neonatal age would be crucial to improve MAMI readiness.37 
 standardized breastfeeding assessment tool could help identify 
hose at risk, needing closer support.38 Infant formula prescrip- 
ion was frequently reported in our study and new WHO guide- 
ines could support supplementary feeding counseling. 
Immunization services are well utilized in Senegal, providing 

pportunities to detect and care for at-risk infants u6m. Integra- 
ion of nutrition and immunization services is an important do- 
ain of further study.39 Weight is routinely taken at immuniza- 
ion, and new research showed weight for age to detect most 
hildren at risk of mortality.40 However, there is a need for im- 
roved usage of growth charts or simplified tools such as lookup 
ables to close this readiness gap.41 
Sick child clinics in Senegal apply IMCI, although concerns have 
een expressed regarding fidelity to guidelines.30 The MAMI Care 
athway uses the IMCI structure ‘assess, classify, treat’, which 
ould be beneficial, aligning WHO guidelines to existing IMCI care 
nd making PHC more ready for MAMI. Maternal mental health 
upport is an important element in the new WHO guidelines, 
hich complements IMCI and could contribute to improving nu- 
ritional outcomes.42 
Community healthcare provides opportunities in detecting at- 

isk infants, with large numbers of healthcare providers at this 
ontact point in our study. To benefit from these human re- 
ources, there is a need for supervision and clinical mentoring to 
trengthen MAMI readiness.43 

trengths and limitations 
ur study describes the first adaptation of the HHFA for assess- 
ent of u6m infant nutrition. We used this tool because it is more 
omprehensive than older tools, but being novel, this makes our 
tudy less comparable with similar studies. The number of nutri- 
ional items captured in our tool is limited, not covering all the 
isk factors underlying infant malnutrition, although feasible in a 
-d data collection.44 Another limitation is that cut-off points for 
eadiness scores have not yet been defined. Readiness cut-offs 
hould be linked to outcomes, and these data are currently not 
vailable in the literature. Therefore, our scores are currently valid, 
ut future validation studies are needed. 

eneralizability 
 recent stakeholder consultation in 42 countries revealed a per- 
eived need for improved management of at-risk infants u6m.45 
enegal was mentioned as an exemplar country in an earlier 
tudy on stunting reduction, because of its effective implementa- 
ion of nutrition policy and multisectoral approach.46 The HHFA- 
AMI survey tool we developed and future WHO guidelines im- 
lementation lessons learned from Senegal might therefore set 
n example to countries in the region and beyond. 

onclusion 
rimary care facilities in Senegal have the potential to provide 
HO-recommended care for nutritionally at-risk infants u6m, 
ith high general primary care readiness and high service uti- 
ization, especially in immunization. Our HHFA-MAMI survey iden- 
ified gaps in classifying and treating at-risk infants, equipment 
nd training, while the existing infrastructure and health work- 
orce provide opportunities to facilitate implementation. 

upplementary data 

upplementary data are available at International Health online. 
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