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ABSTRACT

Background Anaemia is prevalent among pregnant
women in rural Niger and antenatal care (ANC)
attendance is suboptimal. We designed a programmatic
intervention including community-based behaviour change
communication, provision of essential drugs (including
iron folic acid (IFA) supplements) and quality improvement
activities at selected integrated health centres (IHCs).
Objective To assess the impact of the programmatic
intervention on: (1) utilisation of ANC, (2) adherence to
daily IFA supplementation and (3) prevalence of adequate
gestational weight gain (GWG) and anaemia among
pregnant women in Zinder, Niger.

Methods Using a quasi-experimental study design
comparing a cohort of women at baseline to another
cohort of women at endline, 18 IHCs and surrounding
villages were randomly assigned to time of enrolment
over 1year. A baseline survey was implemented among
randomly selected pregnant women in 68 village clusters.
Subsequently, the intervention was rolled out and an
endline survey was implemented 6 months later in the
same villages.

Results Mean age in the baseline (n=1385) and endline
(n=922) surveys was 25.8+6.4 years. The percentage of
pregnant women who reported attending any number of
ANC and an adequate number of ANC for their gestational
age, respectively, was not significantly different between

the endline and the baseline surveys. Pregnant women in
the endline survey were more likely to have received IFA
(60.0% vs 45.8%, OR: 2.7 (1.2, 6.1)); and the proportion of
pregnant women who reportedly consumed IFA daily in the
previous 7 days was significantly higher in the endline than
in the baseline survey (46.4% vs 32.8%, OR: 2.8 (1.2, 6.5)).
There was no impact on the prevalence of adequate GWG or
anaemia.

Conclusions The programmatic intervention resulted

in a modest increase in the number of pregnant women
who reported receiving and consuming IFA supplements
as recommended, but did not affect ANC attendance and
nutritional status.

INTRODUCTION

Optimal healthcare during pregnancy is
important for the well-being of the mother

Key questions

What is already known?

» Interventions to improve antenatal care (ANC) ser-
vices and the health of pregnant women require a
multilevel intervention strategy.

What are the new findings?

» There was a high prevalence of anaemia and inad-
equate gestational weight gain (GWG) among preg-
nant women in rural Zinder, Niger.

» After 6 months of a package of multilevel interven-
tions including bimonthly community-based be-
haviour change communication activities in each
selected village, provision of essential drugs (in-
cluding iron folic acid (IFA)) and supplies, and quality
improvement activities at selected integrated health
centres (IHCs), there was a modest increase in the
proportion of pregnant women who reported re-
ceiving and consuming IFA supplements as recom-
mended (ie, consumed IFA supplement daily in the
previous 7 days).

» No impact was found on overall ANC seeking, GWG,
mid-upper arm circumference and haemoglobin
concentration.

What do the new findings imply?

» The anaemia status and GWG is inadequate among
many pregnant women in rural Zinder and further
research is needed in the type of interventions that
could address these public health issues.

and the development of the fetus.! Antenatal
care (ANC) represents an opportunity for
pregnant women to receive a broad range
of health promotion and prevention services
and any required medical treatment.” Until
2016, the WHO recommended at least four
ANC visits for uncomplicated pregnancies,
with the first visit occurring during the first
trimester of pregnancy.3 In the most recent
WHO recommendations on ANC, the recom-
mended number of contacts was increased
to eight, with the initial contact in the first
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trimester, two contacts in the second trimester and five
in the third trimester.* According to available scientific
evidence, the increased number of contacts may facili-
tate comprehensive assessment of the pregnant woman’s
health status and provide an opportunity to intervene
early if pregnancy-related conditions are identified.*
However, in Niger, only 33% of women in the 2012
National Demographic and Health Survey reported
having attended at least four ANC visits during their last
pregnancy.’

Previous studies that have examined the factors
affecting ANC attendance indicated that barriers to ANC
attendance include accessibility of ANC (eg, transporta-
tion, clinic fees), beliefs and attitudes towards ANC (eg,
receiving a quantity of medicine that takes a very long
time to finish, limited understanding of the services
during ANC visits), poor quality of ANC services (eg,
long waiting time, lack of medical equipment, poor
health staff attitude including insensitivity, disrespect and
abuse) and personal factors (eg, familial support, rela-
tionship with healthcare providers, fear of public disclo-
sure of the pregnancy especially for young women).*®
However, a systematic review on various types of health
system and community level interventions for improving
ANC coverage and health outcomes has shown that
combining community-based interventions and health
systems-related interventions compared with no interven-
tion led to increases in ANC coverage of at least one visit.”

Although the impact of some antenatal interventions
to reduce maternal and infant mortality still remain
unclear, ANC has the potential, at least in theory, to
reduce maternal morbidity and mortality directly through
the detection and treatment of pregnancy-related or
intercurrent illness, or indirectly through the detection
of women at increased risk of complications of delivery
and ensuring that they deliver in a suitably equipped
facility.'” The potential of ANC to reduce maternal and
infant mortality is presumably greater in low-income
countries where morbidity and mortality are higher. In
Niger, the total fertility rate of 7.4 is one of the highest
in the world."" The maternal mortality rate (520 deaths
per 100000 live births) and the infant mortality rate (51
deaths per 1000 live births between birth and 1year of
age) are also among the highest in the world."?

Often delivered through ANC, iron folic acid (IFA)
supplementation is recommended as an important ante-
natal intervention to improve iron and folate status and
reduce the risk of anaemia. IFA supplementation is asso-
ciated with a reduced risk of preterm birth, low birth
weight, neonatal death and congenital anomalies."® '*
The WHO currently recommend daily IFA supplemen-
tation (30-60mg elemental iron and 400 pg folic acid)
during pregnancy starting as early as possible to prevent
maternal anaemia, puerperal sepsis, low birth weight,
preterm birth, maternal anaemia and iron deficiency."
Despite these recommendations, in the 2012 Demo-
graphic and Health Survey 58.6% of pregnant women
were anaemic in Niger, and only 29% of women reported

consuming IFA supplements for 290 days during their
most recent pregnancy.

The present study, entitled the Niger Maternal Nutri-
tion (NiMaNu) project, was implemented in the Zinder
region of Niger. The NiMaNu project was a programmatic
intervention to improve ANC services, with a research
component to assess and evaluate the impacts of the
intervention. To initiate the project, formative research
was conducted to: (1) understand knowledge, attitudes
and practices (KAP) among pregnant women related
to ANC, IFA supplementation and health during preg-
nancy and (2) assess the quality of currently provided
ANC services. The findings of the previously reported
formative research were used to guide the development
and implementation of a programmatic intervention
designed to increase the proportion of pregnant women
who receive ANC services and to increase IFA supplemen-
tation of pregnant women in rural Zinder,'® which then
was piloted in two health districts of the Zinder region in
Niger, as described in more detail below.

The objective of the present study was to assess the
impacts of the programmatic intervention. In particular,
we aimed to assess: (1) the utilisation of ANC services, (2)
the adherence to IFA supplementation as recommended,
(3) women’s KAP related to ANC and IFA before and
after the programmatic intervention and (4) the effects
of these changes on the prevalence of adequate gesta-
tional weight gain (GWG), adequate mid-upper arm
circumference (MUAC) and anaemia among pregnant
women.

METHODS

Study design, setting and population

The NiMaNu project was approved by the National Ethics
Committee in Niamey, Niger and the Institutional Review
Board of the University of California, Davis, USA. In the
presence of a neutral witness, consent materials were
presented by multiple enumerators in both written and
oral formats. A standardised informed consent proce-
dure was used and documented with a written signature
or a fingerprint. Participants received a locally appro-
priate gift such as a bar of soap to compensate for their
time and effort. The trial was registered at www.clinical-
trials.gov as NCT01832688.

The NiMaNu project was designed as a quasi-
experimental descriptive study comparing preinterven-
tion and postintervention cohorts of pregnant women.
A multistage clustered sampling design was used for
the baseline and endline surveys. Two health districts
(Mirriah and Zinder) in the Zinder region were selected
in collaboration with regional and health district
personnel for convenience based on their accessibility,
distance to Zinder, and the limited number and scope
of interventions being implemented in the catchment
area of the integrated health centres (IHCs) within these
districts to avoid overlapping interventions conducted in
the same area. In Niger, the health system in a district is
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organised at three levels: (1) health posts provide very
basic outpatient curative and preventive care and are
staffed primarily by community health workers, (2) IHCs
serve several villages, provide outpatient and inpatient
care, including labour and delivery, and are staffed by
nurses, midwifes and sometimes physicians, and (3) a
district hospital, provides diagnostics services, outpatient
and inpatient curative care, and Caesarean sections, and
is the level of referral for IHCs.'” *® In the health district
of Zinder, all eight IHCs serving rural communities were
selected, and the remaining two IHCs were excluded
because they only served urban areas. In Mirriah, 10 out
of 36 IHCs were selected based on convenience sampling.
A statistician at the University of California, Davis
stratified individual IHCs in groups of three by selected
indicators (total population; district; distance to Zinder;
number of health posts), and then randomly assigned
individual IHCs to the order of enrolment. Within each
IHC, 10 villages were randomly selected after stratifica-
tion by distance from IHC and population size. First,
the village where the IHC was located was automatically
chosen for participation and one village containing a
health post was randomly selected from all those with
a health post that were within the catchment area of
the IHC. Second, among the remaining villages in the
catchment area of the health centre, four villages <10 km
and four villages >10km from the IHC were randomly
selected and randomised to the order of enrolment.

To assess the impacts of the programmatic intervention,
a rolling baseline survey was implemented in 12 IHCs
over the course of 1year among randomly selected preg-
nant women in participating villages. Once the baseline
survey was completed in the catchment area of an IHC,
the programmatic intervention was implemented. Subse-
quently, the endline survey was implemented in each
village 6 months after the completion of the village’s base-
line survey. The baseline survey was extended in parallel
with the endline survey for 6 months to serve as a pre-
and-post and time-matched comparison and to account
for the impact of season (figure 1); thus the remaining 6
IHGCs participated in the baseline survey only.

All the resident pregnant women in the selected villages
(ie, women who lived in the study area for the 6 months
prior to enrolment) and had no plans to move out of
the study area within the next 2months, were eligible
to participate in the surveys and measurements, after
providing written informed consent. Pregnant women
who had severe illnesses warranting immediate hospital
referral and those who were unable to provide consent
due to impaired decision making ability were excluded.

The target enrolment was 77 women per IHC, to reach
the sample size described in more detail below. Pregnant
women were identified using a random walk method"’
until 16-20 women per village were enrolled or until
there were no more eligible pregnant women in the
village. Randomly selected villages were visited by order

Year 2014 Year 2015
JI F|IM[A[mM|[J]J]A|[SsS|[O]|N]|D [ F | Mm[ A |m[J[J]A]s|[o|[N]|[D
Hot season Raining season Dry season Hot season Raining season
IHC1 V1 V2 Intervention Vi Wi
IHC2 V1 V2 Vi
IHC3 V1 V2 V2
IHC4 VI V2 Vi V2
IHC5 V1 V2 Intervention Vi W
IHC6 V1 V2 Vi y2
IHC7T V1 W2 Gl A
IHCS V1 V2 Vi V2
IHCY9 V1 V2 Intervention Vi V2
IHC10 V1
IHC11 v2
IHC12 VI

Baseline survey in intervention IHC

_ Baseline survey in control [HC

Endline survey in intervention IHC

IHC13

Intervention Behavior change communication sessions in villages; quality improvement activities in the IHC
and provision of adequate supplies and drugs to the IHC

V1 Visitl
V2  Visit2
Figure 1 Timeline of the baseline and endline surveys.
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of randomisation until the target sample size per IHC
was reached. Participants in the baseline and endline
surveys were not the same. A local guide accompanied
the survey teams to help identify pregnant women during
the random walk process. The random walk method was
conducted independently for each survey.

Baseline and endline surveys

The baseline and the endline surveysstarted in March 2014
and November 2014, respectively, and both continued
until September 2015. Each participant was contacted
twice during the baseline phase to enable the determi-
nation of GWG. During the first contact, the participants
were visited at their homes, where written consent was
obtained. Information on last menstrual period, parity,
maternal age, marital status, education and other indica-
tors of socioeconomic status was collected. KAP relating
to diet, health, pregnancy and ANC were assessed using a
structured interview. Height, weight, MUAC and fundal
height were measured using anthropometric equipment
calibrated daily and by multiple enumerators who partici-
pated in regular standardisation sessions. Lightly clothed
pregnant women were weighed to 50g precision (SECA
874) in duplicate. Women’s height (SECA 213, Seca,
Hamburg, Germany), MUAC (ShorrTape Measuring
Tape, Weigh and Measure, Olney, Maryland, USA) and
symphysis-fundal height (SFH; ShorrTape Measuring
Tape, Weigh and Measure, Olney, Maryland, USA) were
measured in duplicate to 0.1cm precision. If the two
measurements were >0.2kg (weight) or >0.5cm apart
(height, MUAC and SFH), a third measurement was
taken and the mean of the two closest measurements was
calculated.

Each participating pregnant woman was invited to a
gathering space such as an IHC or school, or the houses
of a village chief for a follow-up assessment ~1 month
later, where anthropometric measurements and the
KAP interviews were repeated and weight gain over the
elapsed period was calculated. Capillary blood samples
were collected for on-site assessment of haemoglobin
(Hb) concentration by HemoCue Hb 201+ (Hemocue,
Lake Forest, California, USA). The survey questionnaires
were developed in French and revised after pretesting.
Interviews were conducted in Hausa (the predominant
local language) or French.

Gestational age was estimated as a weighted average
of the following obtained information: reported last
menstrual period (by estimated number of months,
lunar cycles and/or proximity to a religious or cultural
event), time elapsed since pregnant woman started to
feel or perceive fetal movements, and two fundal height
measurements taken ~lmonth apart.*’ *' Trimester of
pregnancy was defined as follows: first trimester: <13
weeks, second trimester: =13 weeks to <27 weeks and
third trimester: >27 weeks.”’

Household socioeconomic status was estimated
using three proxy indices (housing quality, household
assets and household livestock holdings), as previously

described.” Household food insecurity, defined as the
limited or uncertain access to adequate food of sufficient
quality, was assessed using the household food insecu-
rity access categories.”” Pregnant women who reported
consuming at least 5 of 10 defined food groups in the
previous 24 hours (using a list-based food frequency ques-
tionnaire) were considered to have met the minimum
dietary diversity for women (MDD-W) requirement.**

To control for the effect of season on study outcomes,
each month 4-10 villages in the catchment area of a new
IHC were visited for the baseline survey to enrol new
participants monthly for 12 months. Once all the follow-up
data were collected in the villages, the respective IHC was
eligible for the programmatic intervention as described
below. The endline survey was identical in structure and
data collection strategies to those of the baseline survey.
After the initial 12-month baseline period, the baseline
survey continued in an additional six IHCs. The surveys
were temporally staggered to ensure that there was a base-
line village to compare with an endline village at each
time point and allow time-matched comparisons between
intervention and control villages. The latter six control
IHCs did not benefit from the programmatic interven-
tion described below but received donations of essential
medications at the end of the project.

Programmatic intervention

Timing of surveys and the programmatic intervention

As soon as the baseline survey was completed in an IHC,
the complete programmatic intervention was intended to
start immediately in that IHC and its catchment area, and
the endline survey was implemented 6 months after the
completion of the baseline survey. Each month another
IHC followed the same schedule (figure 1). However,
due to various challenges encountered at different levels,
the individual programmatic activities started with some
delays (figure 2). The intervention consisted of three
main strategies: (1) bimonthly behaviour change commu-
nication (BCC) activities in each participating village,
(2) provision of essential drugs and supplies and (3)
quality improvement (QI) activities at participating IHC,
as previously described in more detail.'® The program-
matic interventions were targeted at all pregnant women
visiting 1 of the 12 participating intervention IHCs and/
or residing in participating intervention villages.

Community-based BCC activities
In each participating village, four community health
workers (two men and two women) were identified in
collaboration with the respective IHC to conduct BCC
sessions. Selection criteria for these individuals included
that they were already active volunteers in their village,
that at least two among each group of four could read
and write and that they were interested and available to
conduct two BCC sessions per month.

During a 3-day training, the community health
workers were trained in BCC, focused on the impor-
tance of adequate nutrition during pregnancy, IFA
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IHC1 IHC2 IHC3 1IHC4 IHCS
Community-

based behavior

change

communication

activities

A A A A O

THC6

IHC7 IHC8 IHC9 IHC10 IHC11 IHC12

Supplies and
drugs donation
to IHC O O O O O

Quality
improvement

at IHC 0 0 0 0 A

A A A O O O O

Figure 2

Implementation of the selected components of the programmatic intervention. o Selected component of the

intervention was implemented over 6 months. A Selected component of the intervention was implemented <6 months due to
delays. O Selected component of the intervention was not implemented due to delays.

supplementation, the overall importance of ANC for the
mother and the fetus and of seeking ANC early in the
first trimester of pregnancy, prevention of malaria, recog-
nition of danger signs during pregnancy, and the need
for a birth plan.'® * ** Each community health worker
received visual aids for use during the BCC activities.
The BCC activities included discussion sessions and/or
theatre performances with different target groups (men
only, women only or both together) and the sites were
opportunistic, and included gathering spaces such as the
markets, mosques, schools and the houses of village chiefs.
The applied theoretical framework of the BCC strategy is
based on the recognition that individual behaviours are
shaped by personal choices, social norms, environmental
and economic constraints.”’” The potential pathway of
the BCC strategy was outlined in a programme impact
pathway (online supplementary figure 1).

Provision of essential drugs and supplies

At the beginning of the present project, a facility assess-
ment conducted in 12 IHCs identified large gaps in the
availability of essential commodities and supplies.'® Thus,
one of the intervention strategies was to procure and
distribute needed drugs and supplies, which included
IFA supplements, impregnated bednets, deworming
medication, health cards for mothers and infants, cotri-
moxazole, sulfadoxine pyrimethamine, amoxicillin,
magnesium sulfate, malaria rapid diagnostic kits, urinal-
ysis rapid diagnostic multistix, thermometers, stetho-
scopes, blood pressure monitors, scales and stadiometers.
These donations were distributed to the selected IHCs
in collaboration with the leadership of the regional and
local health districts.

QI activities in the selected integrated health centers

The implemented QI activities adopted a modi-
fied strategy of a previous quality assurance project
conducted in Niger from 1993 to 1997, relying on form-
ative supervision and coaching of key IHC personnel.®
Prior to the implementation of the programmatic
intervention, a second programme impact pathway
was developed for the health-centre level interventions

(online supplementary figure 2). The present QI
strategy was implemented in close collaboration with
the regional and local health districts; one coach was
identified in each of the two health districts and one at
the regional level. All QI activities were implemented
jointly by the project QI staff and the local QI coach.
One training session was organised for health staff at
participating IHC to explain the QI strategy and how to
work together with the coaches towards improvements
in ANC services.

After the initial training, the QI strategy was rolled out
in each participating IHC as follows: first the QI team
visited each IHC to identify difficulties related to the
ANC activities. Identified difficulties were discussed with
the IHC health staff and strategies for improvement were
developed jointly. After 2—-3 weeks, the QI team revisited
the IHC for an evaluation and encouraged each IHC
to further develop best solutions to solve their specific
difficulties, and meetings occurred on a monthly basis
thereafter.

Operational research of programmatic intervention

Over the course of the project implementation, oper-
ational research at multiple levels was used to assess
programmatic activities. For community-based BCC
activities, the community health workers’ knowledge was
assessed before and after the BCC training. In addition, a
supervisory team used a structured form to monitor the
content and the quality of each BCC session, which was
used to provide constructive feedback to improve future
sessions.

At IHGs, operational research was used to monitor
QI activities and the availability of essential drugs and
supplies. Direct observations of ANC sessions were
conducted followed by postobservation interviews with
pregnant women. Health agents in IHCs were also
interviewed to assess the health centre’s infrastructure
including number of buildings, water and power supply,
staff, and available drugs and supplies prior to, and over
the course of, the project.
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Sample size

The sample size of the present study was designed to be
able to detect a difference of 10% in the prevalence of
anaemia between the baseline and endline surveys. In
the absence of information on the magnitude of the intr-
acluster correlation, the design effect was arbitrarily set at
2 to account for the cluster sampling design. Assuming an
initial anaemia prevalence of 50%, a significance level of
0.05, power of 0.80 and a design effect of 2, a sample size of
768 was needed, which was then inflated by 17% for attri-
tion, yielding a target sample size of 925 pregnant women
for both the baseline and endline survey. The baseline
survey was extended concurrently with the endline survey
for 6months to serve as a pre-and-post and time-matched
comparison and to account for the impact of the effect of
the season of participants’ enrolment on study outcomes.
Based on the same assumption as above, the additional
sample size required for extending the baseline survey
was estimated at 77 pregnant women per IHC (ie, per
month) resulting in a total of 463 over 6 months. Thus, in
total 2313 pregnant women were required for the whole
study (1388 baseline, 925 endline).

Patient and public involvement
Patients and the public were not involved in the design
and the conduct of this study.

Statistical analyses

Data were double-entered using EpiData V.3.1. All statis-
tical analyses were performed using the SAS System
software V.9.4. Analyses were based on complete case
intention-to-treat. Descriptive univariate statistics were
calculated for all variables and variables not normally
distributed (eg, GWG per week, MUAC and gestational
age in weeks) were transformed to achieve a more
normal distribution prior to analysis. Individual partici-
pant surveys (from each of the two time points—baseline
and endline) were the unit of analysis. A detailed statis-
tical analyses plan is available online.”

One primary outcome was attendance of an adequate
number of ANC, defined as whether a woman reportedly
participated in an adequate number of ANC visits at any
health facility during her current pregnancy, based on
her estimated gestational age. This was defined for the
purposes of this study as: at least one reported ANC visit
for women with a gestational age of 14-27 weeks, at least
two reported ANC visits for women with a gestational
age of 28-34 weeks, at least three reported ANC visits for
women with a gestational age 35-39 weeks and at least
four reported ANC visits for women with a gestational
age of 40-42 weeks.

Other primary outcomes were reported adherence to
the recommended IFA supplementation (ie, a woman
reported consuming IFA supplements daily in the
previous 7 days if she reported receiving any IFA supple-
ments during her current pregnancy); knowledge of the
benefits of IFA (ie, the woman reported knowledge of
an illness where it is said that pregnant women do not

have enough blood (local definition of anaemia) and
responded that IFA supplements were used to prevent/
treat anaemia); and prevalence of anaemia (Hb <110g/L
in the first and third trimesters and Hb <105g/L in the
second trimester).” Secondary outcomes were: mean
GWG per week (maternal weight measured ~1 month
apart and GWG calculated as the difference between
measurements at visit 2 and visit 1 divided by number
of elapsed days and multiplied by 7); mean MUAC and
mean Hb concentration; prevalence of adequate GWG
(defined as a GWG of 0.35-0.58kg/week, using the US
Institute of Medicine recommendations for underweight
and normal weight women combined) and adequate
MUAC (MUAGC >23 cm).”

Because the BCC activities were implemented at the
village level, the village was considered the cluster in
the present study. Twenty-four of the 92 villages had
small numbers of participants (ie, <b women). To avoid
unstable estimates due to small sample sizes per cluster,
villages with <5 participants were combined with villages
of >b participants and which had similar characteristics
such as belonging to the same IHC, and located approx-
imatively at the same distance from the IHC. Conse-
quently, the analyses included 68 clusters.

The study was designed such that the baseline survey
continued during the endline survey. A preintervention
and postintervention analysis comparing the baseline
cohort to the endline cohort was performed, and time
of assessment was considered in the analysis by including
year and season in all models as described in more
detail below. The PROC GLIMMIX procedure in SAS
was performed to estimate the adjusted OR (for binary
outcomes) or the adjusted mean difference (for contin-
uous outcomes). A p value<0.05 was considered statisti-
cally significant. In order to account for the cluster design
of this quasi-experimental design, robust SEs were used
in all models, using the EMPIRICAL=FIRORES option in
PROC GLIMMIX, with random intercepts specified for
each cluster viaa RANDOM statement. The level of rando-
misation for the robust SEs is the village. Both minimally
and fully adjusted models were used in the analysis. Mini-
mally adjusted models included year, season and village
to account for the effect of season on the study outcomes.
Covariates in these analyses included age of the preg-
nant women as a binary variable (adolescent (<19 years
old) vs adult (>19 years old)), ethnicity (Hausa vs other
minority ethnic groups), woman’s principal occupation
(housewife vs non-housewife), marital status (married vs
separated/divorced or widow), gravidity (primigravida
vs multigravida), age at first pregnancy (as continuous
variable), outcome of last pregnancy (living child vs child
not born alive / born alive and had since died), attended
any ANC during last pregnancy (yes vs no), attended at
least four ANC during last pregnancy (yes vs no), health
facility delivery during last pregnancy (yes vs no), house-
hold head’s education level (some primary education or
higher vs no education / literacy training only / koranic
school), principal occupation of the household head
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(n=2308)

Excluded

Not pregnant (n=1)

Fregnant women
consented to participate
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(n=2307))

[

Baseline survey:
Intervention communities
Visit 1 (n=922)
Control communities
Visit 1 (n=463)

Drop out (n=445)
Gave birth (n=333)
Relocation (n=40)
Consent withdrawn (n=37)
Stillbirth (n=33)
Maternal death (n=2)

Visit 2 (n=940)

Endline survey:
Intervention communities
Visit 1 (n=922)

Drop out (n=358)
Gave birth (n=251)
Relocation (n=67)
Consent withdrawn (n=22)
stillbirth {n=16)
Maternal death (n=2)

Visit 2 (n=564)

Figure 3 Flow diagram of participants through the baseline and endline surveys.

(farming-related occupation vs non-farming-related
occupation), level of household food insecurity (food
secure vs mildly / moderately / severely food insecure).
Fully adjusted models included all the covariates in addi-
tion to year, season, village and a variable indicating if a
participant was enrolled in the baseline or in the endline
survey.

We also examined whether specific demographic char-
acteristics (eg, maternal age, education, occupation,
housing quality, household assets, household livestock,
reported danger signs during current pregnancy, last
pregnancy outcome, quantity of food consumed per day
compared with the time when the woman was not preg-
nant, number of meals per day, age of gestation) were
effect modifiers to the impact on all the outcomes, using
interaction terms.

RESULTS

Initial characteristics of study population

A total of 2307 pregnant women from 68 clusters were
enrolled for both baseline and endline surveys. All
women who were invited to participate in the study
agreed to participate and provided written informed
consent. Of the women who participated in visit 1 from
either the baseline or endline surveys, 67.9% (n=940) and
61.7% (n=564) completed visit 2, respectively (figure 3).
The primary reason for loss to follow-up was childbirth.

The majority of pregnant women (83.7% and 78.5%
at baseline and endline, respectively) were adults (age
>19 years). Most participants (79.1% and 78.6% at base-
line and endline surveys, respectively) had not received
any formal education and most of them reported to be
housewives as their primary profession. Women who were
enrolled in the baseline survey differed from those partic-
ipating in the endline survey in a few of their personal
and household characteristics, such as the proportion
of adolescent women, health facility delivery during last
pregnancy, level of household food insecurity, principal
occupation of the household head and season of enrol-
ment in the survey (table 1).

In addition, some characteristics differed between
women who were lost to follow-up and women who
completed visit 2. At the baseline survey, adult women
(p=0.009), housewives (p=0.01), women in the third
trimester of gestation (p<0.0001) and those who
attended fewer than 4 ANC during their last pregnancy
(p=0.046) were more likely to be lost to follow-up. At the
endline survey, women in the third trimester of gesta-
tion (p<0.0001), those who delivered at a health facility
during their last pregnancy (p=0.006) and those living
with a household head whose principal occupation
was not farming (p=0.04) were more likely to be lost to
follow-up.
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Baseline Endline
1385 922 P value

Adolescent (<19 years) 221 (16.3%) 197 (21.5%)

Ethnicity

Others 196 (14.2%) 157 (17.1%) 0.06

Koranic school, only literacy training or no education 1095 (79.1%) 723 (78.6%)

Principal occupation

Non-Housewife 233 (16.8%) 176 (19.1%) 0.16

Separated/divorced or widowed 13 (0.9%) 8.0 (0.9%)

Trimester

Third 714 (60.5%) 522 (61.7%) 0.57
Age at first pregnancy, median (25th, 75th) 16.0 (16.0, 17.0) 16.0 (16.0, 18.0)
(min—-max) (12.0-35.0) (11.0-38.0)

Primigravida 178 (12.9%) 139 (15.1%)

Outcome of previous pregnancy

Child not born alive or born alive and has since died 177 (14.7%) 97 (12.4%) 0.27

Attended at least 4 ANC during last pregnancy 476 (39.5%) 300 (38.4%) 0.62

Household level characteristics

Koranic school, only literacy training or no education 950 (78.4%) 635 (81.7%)

Principal occupation of the household head

Non-farming-related occupation 798 (58.0%) 700 (77.4%) <0.0001

Food secure 432 (31.3%) 557 (60.5%)

Moderately food insecure 345 (25.0%) 185 (20.1%)

Season of enrolment

Continued

-}
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Table 1 Continued

Baseline Endline
N 1385 922 P value
Raining (June to September) 501 (36.2%) 275 (29.9%)
Dry (October to February) 467 (33.7%) 344 (37.3%) 0.007

*Results are presented as N (%) or mean + SD, unless stated otherwise.

TCategories were too small to calculate a p value.
ANC, antenatal care; max, maximum; min, minimum.

Effects of the programmatic intervention

ANC attendance

Across all THCs, after 6months of intervention, the
proportion of pregnant women who reportedly attended
any ANC during the current pregnancy was not statis-
tically different between baseline and endline surveys
(73.9% vs 77.4%, endline vs baseline OR: 1.5 (0.7, 3.2);
table 2).

A low proportion of women attended ANC during
their first trimester of gestation, and was not significantly
different between baseline and endline surveys. The
percentage of pregnant women who reported attending
a gestational age-specific adequate number of ANC was
also not significantly different between the baseline and
the endline survey (63.8% vs 59.1%, endline vs baseline
OR: 1.0 (0.5, 2.0)).

IFA supplementation and Hb concentration

Multivariable analyses showed that women participating
in the endline survey were more likely to know what an
illness is, where it is said that pregnant women do not
have enough blood (that we described as anaemia),
(81.4%) than those in the baseline survey (43.1%, OR
: 5.7 (2.5, 13.3)). Among those who knew what anaemia

was, women participating in the endline survey were more
likely to know the benefits of IFA (65.0%) than those in
the baseline survey (53.2%, OR 4.1 (1.7, 9.5)). In addi-
tion to the knowledge of anaemia and the benefit of IFA,
pregnant women in the endline survey were more likely
to have received any amount of IFA supplements during
their current pregnancy (60.0%) than the participants in
the baseline survey (45.8%, endline vs baseline OR: 2.6
(1.2, 5.4); table 3) and this difference remained signif-
icant in the fully adjusted analyses (OR: 2.7 (1.2, 6.1)).
Among women who reported receiving IFA in their
current pregnancy, the proportion of those who
reported consuming IFA daily the week before the inter-
view did not differ significantly from the endline survey
compared with the baseline survey (77.3% vs 71.8%,
p=0.54). However, the overall percentage of women both
receiving and consuming IFA daily in the last 7days as
recommended was higher in the endline survey than in
the baseline survey (46.4% vs 32.8 %, OR: 2.8 (1.2, 6.5);
figure 4 and table 3). There was a significant interaction
between the effect of the intervention on the adherence
of IFA supplementation and housing quality (a proxy of
socioeconomic status) in both the minimally adjusted

Table 2 Comparison of reported antenatal care seeking in the baseline versus endline surveys

Minimally adjusted
OR or minimally

Fully adjusted OR or
fully adjusted mean

Baseline Endline adjusted mean differencet
(n=1385) (n=922) difference* (95%Cl) P value (95% Cl) P value
Attended any ANC during the current pregnancy
Yes 1023 (73.9%) 713 (77.4%) 1.5 (0.8 t0 2.8) 0.18 1.5 (0.7 to 3.2) 0.32
No 361 (26.1%) 208 (22.6%) Ref Ref
Attended ANC in the first trimester of gestationt§
Yes 41 (4.1%) 25 (3.6%) 0.2 - 1.0 -
No 967 (95.9%) 671 (96.4%) Ref Ref
Attended adequate number of ANC for gestational age9|
Yes 644 (63.8%) 416 (59.1%) 0.7 (0.4 to 1.4) 0.32 1.0 (0.5 to 2.0) 0.92
No 366 (36.2%) 288 (40.9%) Ref Ref

*Minimally adjusted model: adjusted for year, season, village and a variable indicating if a participant was enrolled in the baseline or in the endline

survey because of the nature of the study design.

TFully adjusted model: multivariable logistic regression, adjusted for all the covariates in addition to year, season, village and a variable indicating if a

participant was enrolled in the baseline or in the endline survey.
FCategories were too small to calculate a p value.

§Among pregnant women who reported having attended any ANC, n=1008 in the baseline survey and n=696 in the endline survey.
fl/Among pregnant women who reported having attended any ANC, n=1010 in the baseline survey and n=704 in the endline survey.

ANC, antenatal care.
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Table 3 Comparison of iron folic acid supplementation and haemoglobin concentration in the baseline versus endline

surveys*
Baseline Endline Minimally adjusted OR or Fully adjusted OR or fully
minimally adjusted mean adjusted mean differencet
IFA supplementation, n 1385 922 differencet (95% ClI) P value (95%Cl) P value
Knowledge of anaemia
Yes 596 (43.1%) 744 (81.4%) 5.4(2.5t011.8) <0.0001 5.7 (2.51t0 13.3) 0.0001
No 787 (56.9%) 170 (18.6%) Ref Ref
Knew benefits of IFA§
Yes 316 (53.2%) 484 (65.0%) 3.2 (1.6to 6.5) 0.001 4.5(1.9to 10.6) 0.0009
No 278 (46.8%) 259 (35.0%) Ref Ref
Reportedly received IFA during current pregnancy
Yes 633 (45.8%) 552 (60.0%) 2.6(1.2t05.4) 0.01 2.7(1.2t0 6.1) 0.02
No 748 (54.2%) 368 (40.0%) Ref Ref
Reportedly adhered to IFA supplementation
Yes 455 (32.8%) 428 (46.4%) 2.4 (1.1t05.3) 0.04 2.8 (1.2t0 6.5) 0.02
No 930 (67.2%) 494 (53.6%) Ref Ref
Anaemia, n 920 5585
Haemoglobin (g/L)1 96.7+2.2 95.6+2.5 -0.1(-0.5t0 0.3) 0.60 -0.2(-0.6t0 0.2) 0.30
Anaemia prevalence**
Anaemic 724 (79.5%) 426 (78.2%) 1.2(0.6t02.8) 0.60 1.4 (0.6 to 3.6) 0.41
Non-anaemic 187 (20.5%) 119 (21.8%) Ref Ref

*Results are presented as N (%) or mean+SE.

TMinimally adjusted model: adjusted for year, season, village and a variable indicating if a participant was enrolled in the baseline or in the endline

survey because of the nature of the study design.

FFully adjusted model: multivariable logistic regression, adjusted for all the covariates in addition to year, season, village and a variable indicating if a

participant was enrolled in the baseline or in the endline survey.

§Among pregnant women, who responded that they knew anemia, locally known as ‘not having enough blood’, n= 594 in the baseline survey and

n=743 in the endline survey.
{IThe mean difference compares endline to baseline.

**Anemia is defined as haemoglobin concentration <110 g/L if first and third trimester of gestation; <105 g/L if second trimester of gestation.

IFA, iron folic acid.

(p=0.009) and the fully adjusted models (p=0.0006).
Pregnant women living in households with a housing
quality index above the median were more likely to
report adherence to recommended IFA supplementation
(52.1%) than those with a housing quality index at or
below the median (38.2%) (minimally adjusted OR: 3.7
(1.3, 10.3), fully adjusted OR: 5.2 (1.6, 16.7)).

Housing quality (p=0.007) and maternal age (p=0.02)
modified the effect of the intervention on the knowledge
of IFA benefits. In the fully adjusted analyses, the interac-
tion remained statistically significant for housing quality
(p=0.02), and was marginally significant for maternal
age (p=0.07). After the intervention, pregnant women
living in the households with a housing quality index at
or below the median (71.0%) were more likely to know
the benefits of IFA supplementation than those with a
housing quality index above the median (60.9%; OR:
2.18, p<0.0001; minimally adjusted OR: 4.1 (1.4, 12.0),
p=0.001; fully adjusted OR: 5.4 (1.4, 20.4), p=0.002).
In addition, adult pregnant women were more likely
to report knowing the benefits of IFA supplementation
(67.2%) compared with adolescent pregnant women
(56.6%; minimally adjusted OR: 3.6 (1.8, 7.2), p=0.0008;
fully adjusted OR: 4.2 (1.7, 10.4), p=0.02).

The mean Hb concentrations of pregnant women in
the baseline survey and endline surveys were not statis-
tically different (table 3). There was also no statistically
significant difference between anaemia prevalence
among pregnant women at the baseline survey compared
with those at the endline survey.

GWG, MUAC and MDD-W

The mean GWG and mean MUAC, as well as the preva-
lence of adequate GWG per week, and adequate MUAC
were not statistically different between women partici-
pating in the baseline compared with the endline survey
(table 4).

There was also no statistically significant difference
between the prevalence of adequate MDD-W among preg-
nantwomen at the endline survey (30.6%) compared with
those at the baseline survey (25.3%, minimally adjusted
OR: 1.6 (0.7, 3.7), fully adjusted OR: 1.4 (0.5, 3.3)).

Community-based BCC activities, ANC visit observation and
infrastructure survey

Over the course of the project, 233 community health
workers were trained in and conducted the community-
based BCC activities. In the endline survey, 32.7% of
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BASELINE ENDLINE

Attended antenatal care, received iron folic acid, took recommended number of iron
folic acid supplement in past week

Attended antenatal care, received iron folic acid, did not took recommended amount of
iron folic acid supplement in past week

- Attended antenatal care, did not receive iron folic acid supplements

- Did not attend antenatal care

Figure 4 Percentage of pregnant women who reported attending antenatal care, receiving iron folic acid and adhering to the
recommended iron folic acid supplementation in the baseline versus endline surveys.

Table 4 Comparison of gestational weight gain and mid-upper arm circumference for women in the baseline versus endline
surveys*

Minimally adjusted OR or Fully adjusted OR or fully

minimally adjusted mean adjusted mean differencet
Characteristics Baseline Endline differencet (95% Cl) P value (95% ClI) P value
Gestational weight gain 940 564
(GWG), n
Adequate GWG per week§ 224 (24.0%) 148 (26.4%) 0.5(0.2t01.2) 0.13 0.5(0.2t0 1.5) 0.22
GWG per week (kg)1l 0.20+0.07 0.28+0.07 0.07 (-0.04 to 0.19) 0.21 0.06 (-0.07 to 0.19) 0.36
MUAC, n 1385 922
Adequate MUAC (=23 cm) 1041 (75.2%) 712 (77.2%) 1.3(0.7 t0 2.5) 0.38 1.4 (0.6t0 3.2) 0.41
MUAC (cm)f| 24.7+0.27 24.3+0.33 -0.4(-1.0t0 0.2) 0.24 -0.3(-1.0t0 0.3) 0.34

*Results are presented as N (%) or mean+SE.

TMinimally adjusted model: adjusted for year, season, village and a variable indicating if a participant was enrolled in the baseline or in the endline survey because
of the nature of the study design.

FFully adjusted model: multivariable logistic regression, adjusted for all the covariates in addition to year, season and village.

§Adequate gestational weight gain per week compared with the Institute of Medicine recommendations for underweight and normal weight women: a GWG of
0.35-0.58 kg/week was considered adequate.”’

{IThe mean difference compares endline to baseline.

GWG, gestational weight gain; MUAC, mid-upper arm circumference.
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pregnant women reported having participated in some
community BCC activities. Of those who participated
in the community activities in their village, half of them
attended more than one session. BCC activities were
also open to other community members, and 24.1% of
women in the endline survey reported that at least one of
their family members had participated in at least one of
these education sessions. Among the women who did not
participate, 68.2% reported that they did not know that
there were education sessions in their village and 21.3%
reported that there were no educational sessions in their
village in the previous 6 months.

As part of operational research, ANC consultations at
participating IHC were observed for 49 pregnant women
before the start of the intervention, and for 89 preg-
nant women at the end of the intervention. Before the
intervention, signs and symptoms of anaemia including
fatigue and pallor (conjunctival and/or palmor) were
assessed by health agent in charge of ANC visit among
25.5% and 95.7% pregnant women, respectively. At the
end of the intervention, the aforementioned signs and
symptoms of anaemia were assessed among 68.5% and
95.5% pregnant women, respectively. IFA supplements
were given to 55.3% of pregnant women before the start
of the intervention and to 98.8% of pregnant women at
the end of the intervention suggesting that the distribu-
tion of essential supplies resulted in higher IFA distribu-
tion. Over the course of the programmatic intervention
infrastructure surveys were conducted in eight partici-
pating IHCs. Before the intervention, seven out of eight
IHCs had IFA in stock and all eight IHCs had IFA in stock
at the end of the intervention.

DISCUSSION

This study aimed to assess the impacts of a set of program-
matic intervention consisting of three main strategies:
(1) bimonthly community-based BCC activities in each
participating village, (2) provision of essential drugs and
supplies to IHCs and (3) QI activities at participating
IHCs. Our results indicate that the programmatic inter-
vention did not have an impact on overall ANC seeking
and did not affect the percentage of pregnant women
who reported attending the adequate number of ANC
based on their estimated gestational age. In contrast, a
preintervention and postintervention comparison study
in Uganda where the intervention included community
mobilisation and empowerment to stimulate demand for
services (ie, home visits by community health workers,
health education through radio spots, talk shows and
quarterly community dialogues, promotion of saving, and
promotion of partnerships with local transporters to facil-
itate geographical access to care); and health provider
capacity building (ie, emergency obstetric and newborn
care refresher training, mentorship and support super-
vision of primary health workers, certificate courses in
health services management and project planning, and
recognition of best performing facilities and managers)

found a significant increase in the proportion of preg-
nant women who attended at least four ANC visits.”’ Our
intervention also failed to increase the proportion of
women who attended ANC early in their pregnancy. This
is in contrast to the study in Uganda described above,
as well as a precomparison and postcomparison study
in Tanzania, where the proportion of primigravida who
attended ANC visits between 4 and 16 weeks of gestation
significantly increased from 19% to 57% after 2years
of a community-based safe motherhood intervention
promoting early ANC, the recommended number of
ANC visits and delivery with a skilled attendant.””*' The
determinants of the use of ANC services are multifacto-
rial and complex, including demographic characteris-
tics, socioeconomic factors, predisposing cultural and
religious factors, social support, factors related to health-
care providers, women’s knowledge and attitude and
medical or obstetric history, potentially explaining the
different outcomes between the present study and the
aforementioned studies in Uganda and Tanzania.*”* ** In
addition, in our study, the intervention was implemented
for only 6 months, which was likely too short to generate
a substantial behavioural change. A longer and more
sustained intervention may have shown a broader impact
of the programmatic intervention.

In the present study, the proportion of pregnant
women who reported receiving IFA supplements during
their current pregnancy was significantly higher in the
endline survey compared with the baseline survey. This
may be unexpected finding considering that there was
no impact on ANC attendance. An explanation of the
increase of the proportion of women reported receiving
IFA supplements at during endline survey may be due to
QI at each intervention health centre and BCC activity at
village level. The QI, which included refresher training
in ANC skills for health agents (in knowledge and coun-
selling techniques) and coaching/supportive supervision
of health staff may have led to improvements in skills and
competence, and in counselling techniques of health
agents and resulted in distribution of IFA to women
receiving during ANC. Consequently, the proportion
of pregnant women who reported attending ANC, and
receiving and consuming the recommended number
of IFA supplements in the week prior the interview was
higher at endline versus baseline. These results were
supported by our findings from operational research,
where we observed that more pregnant women received
IFA during ANC after the programmatic intervention
had been implemented. This was likely due to the dona-
tion of IFA supplements to IHCs and the QI activities.
Similar to the present study, a quasi-experimental study
among pregnant women in rural India, with the aim to
enhance dietary and IFA intake, also showed an increased
proportion of women who consumed IFA supplements
for 100 days after only 12 weeks of an intervention,
which consisted of personal communication between the
interviewer and the participant, as well as home-based
reminder materials.”
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The present study showed that the proportion of preg-
nant women who reported knowing the benefits of IFA
supplementation was significantly higher in the endline
survey than in the baseline survey, especially among adult
pregnant women and those with housing index at or
below the median (proxy for low socioeconomic status).
It has been shown that in low-income countries preg-
nant women use their relatives, especially mothers and
mothers-in-law as their primary source of information for
pregnancy, postnatal health, parenting, breastfeeding,
immunisation programme and family planning.”*
However, we do not know why pregnant women with low
socioeconomic status were more likely to report knowing
the benefits of IFA. The programmatic intervention
provided different channels of communication (BCC
activities in the community or ANC consultation) where
women could improve their knowledge. Given there was
no overall improvement in women’s ANC attendance,
we assume that the increase of the proportion of women
knowing the benefit IFA was due to the BCC activities.
In addition, because IFA was more available and more
often distributed by health staff in the IHCs, the benefits
of IFA might also have been discussed with women who
attended the ANC visits.

The present study did not show a statistically significant
impact of the intervention on mean Hb concentration
or on anaemia prevalence. Our findings are similar to
a study in Senegal, where an intervention including the
promotion of iron supplementation during pregnancy
and nutrition education to increase intake of iron-rich
foods did not show an impact on Hb concentration.” In
contrast, studies in India and Sri Lanka have shown an
increase in Hb concentration after educational interven-
tions alone.” *” These differences may be due to differ-
encesin the types of interventions. First, the study in India
consisted of an intense educational intervention with
weekly home visits to reinforce educational messages,
listen to participants’ problems and check compliance
with IFA supplementation. In Sri Lanka, the intervention
consisted of an interactive educational session involving
small groups of pregnant women during the recruit-
ment. The educational messages focused on how to take
the iron supplement to improve its bioavailability. In
contrast, our study combined health-center-based inter-
vention, including the donation of IFA supplements,
with community BCC sessions, where IFA supplementa-
tion, increased intake of iron-rich foods, and the preven-
tion of malaria during pregnancy were promoted. The
operational research confirmed that IFA supplements
were available in almost all IHC and were distributed by
health staff over the course of the programmatic inter-
vention. However, despite providing IFA supplements to
health centres and increasing the proportion of women
who received them, daily consumption of supplements
in the week prior to the interview remained low. Thus,
strategies to improve the compliance with IFA supple-
mentation, for example, household visits to reinforce
educational messages, monitor compliance and resolve

barriers to supplementation consumption may need to
be considered. Moreover, considering the high preva-
lence of anaemia and the previously reported high prev-
alence of deficiencies in multiple micronutrients in this
study population,”™ * it may not be adequate to resolve
nutritional deficiencies with IFA supplements alone,
and multiple micronutrients supplementation should be
considered for this population.

The prevalence of inadequate GWG and low MUAC
was high, indicating that undernutrition is a serious
problem in the study population, but our study did not
find a statistically significant impact of the interven-
tion on pregnant women’s GWG and MUAC. Similar to
our findings, no impact was found on maternal weight
gain after programmatic interventions in India and
Cambodia.” * Determinants of GWG include a range of
maternal biological (eg, age, parity, stature and genetics),
metabolic and social factors (eg, socioeconomic status,
education, physical activity and diet).*" Therefore, it is
possible that the present programmatic intervention did
not target the right modifiable determinants or was not
frequent and long enough. For instance, many pregnant
women in our study lived in food-insecure households
suggesting that balanced energy and protein supplemen-
tation may be necessary to achieve adequate GWG and
to improve pregnancy outcomes.* ** Finally, it is possible
that assessing GWG based on only two measurements
over 1 month was inadequate to determine an impact on
anthropometric outcomes.

The present study has a number of strengths including
staggered enrolment over the course of a full year
which allowed us to control for the potential effects of
the season on the study outcomes. Moreover, this study
included extensive data collection by highly trained and
supervised field workers in a previously understudied
population. Therefore, the study fills a significant gap in
knowledge related to pregnant women’s nutrition and
health status in Niger. However, the present study has also
several limitations. First, because health districts were
selected based on convenience sampling, our sample
of pregnant women is not representative of the popu-
lation of the Zinder region nor of Niger. Despite using
the random walk method and the help of a local guide,
the recruitment process may have missed eligible women
because of the time of day the recruitment was made or
some women at the early stage of the pregnancy were not
willing to disclose the pregnancy. Second, the study is a
predesign and postdesign comparing a cohort of women
at baseline to another cohort of women at endline,
which is subject to internal validity threats associated
with uncontrolled changes over time, including within-
village developments and historical effects present in
one comparison period but not the other. That said, this
bias was reduced by controlling for year and season in all
the models. In addition, there could be selection biases
arising from differences in the characteristics of women
in the two surveys. However, this is less likely a concern
because all women who were invited to participate in the
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study provided consent. Because the present study relied
on self-reported information, social desirability bias may
be another concern. Although we were able to verify the
reported ANC visits with the documented dates in the
pregnant women’s health booklet, we were not able to
verify reports of IFA adherence. Ideally, the social desir-
ability among the study participants should be assessed
during data collection,*** which was not the case in the
present study. However, more women reported receiving
IFA during ANC in the endline survey, which was also
reflected in a higher rate of IFA distribution during
observed ANC consultations. Various challenges also
encountered during the study resulted in some delays
in the implementation of the different programmatic
activities. Subanalyses of villages that received the full set
of intervention activities did not indicate any additional
benefits (results not shown). Finally, the 6-month inter-
vention period may not have been long enough to show
an impact on the outcomes. However, despite the short
duration of the intervention and the partial implemen-
tation of some of the intervention components due to
some delays, we found a modest improvement on the
adherence to IFA supplementation. Thus, a larger impact
may be possible if the programmatic intervention using
multiple strategies were to be implemented for a longer
period.

CONCLUSION

The programmatic intervention resulted in a modest
increase in the proportion of women who reported
having received and consumed IFA. There was no statisti-
cally significant impact of the programmatic intervention
on overall ANC service-seeking behaviour, or on the prev-
alence of anaemia, GWG, or adequate MUAC. The lack of
positive impacts might be partially due to the short time
of the intervention (6 months) and relative low inten-
sity of the components of the intervention. However, in
view of the high prevalence of inadequate GWG and low
MUAC, more intensive interventions, balanced energy
and protein dietary supplementation and/or multiple
micronutrient supplementation may be required in the
study population as recommended by WHO for under-
nourished populations.4 10
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