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Abstract

Background: Despite the government’s effort to reduce the prevalence of anaemia among reproductive-age women
globally, it continues as a significant public health issue, especially in low- and middle-income countries. Iron—folic acid
(IFA) supplementation is a widely used intervention to prevent anaemia, but compliance remains a major challenge.
There is a lack of literature examining IFA supplementation compliance during pregnancy and its impact on preventing
and controlling anaemia during post-pregnancy in the East Africa region.

Objective: This study aims to investigate compliance with IFA supplementation during pregnancy and its impact on
post-pregnancy anaemia among reproductive-age women in East Africa.

Design: This study was designed as a cross-sectional survey.

Methods: This study used data from 43,200 reproductive-age women from 2015 to 2022 demographic and health
survey datasets. We used multilevel mixed-effect logistic regression analysis to identify associated factors with IFA
supplementation compliance during pregnancy. Furthermore, a propensity score matching (PSM) analysis was used to
determine the effect of IFA supplementation compliance on anaemia after pregnancy among women.

Results: The level of compliance with IFA supplementation during pregnancy was 31.33% (95% confidence interval (ClI):
30.89, 31.77), whereas the prevalence of anaemia among reproductive-age women was 32.08% (95% Cl: 31.64, 32.52).
Maternal education, the timing of antenatal care (ANC) visits, wanted index pregnancy (last pregnancy), wealth status,
healthcare access, mass media exposure and ANC services from skilled healthcare providers were significantly associated
with compliance with IFA supplementation among pregnant women. The PSM analysis indicated a significant positive
association between IFA supplementation compliance during pregnancy and prevention of post-pregnancy anaemia
among reproductive-age women, with an average treatment effect on the treated (ATT) of 25.55% (ATT =-0.2555,
95% Cl: —0.3440, —-0.1669, p <0.0001).

Conclusion: Despite universal IFA supplementation, anaemia remains prevalent in East African countries due to low level
of compliance with IFA supplementation. Targeting individual and socio-economic factors during IFA supplementation
promotion helps to prevent anaemia after pregnancy. Further research is recommended to gain deeper insights.
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Introduction

In 2019, almost 30% of women aged 15—49 across the
globe experienced anaemia, with a prevalence of 29.6%
in non-pregnant women and 36.5% in pregnant women.!
The problem is more prominent in developing countries
like East African countries, where the most vulnerable
populations are located."> While the aetiology of anae-
mia is often multifactorial, it is commonly caused by
inadequate iron-rich food intake,® high rates of infec-
tions** and inadequate intake of vitamins.” Other causes
include genetic defects (like Thalassemia and sickle cell
anaemia), certain medicines and immunologic and non-
infectious diseases (cancer).’ !

In sub-Saharan Africa, anaemia among reproductive-
age women is primarily caused by iron deficiency.'!
Anaemia during pregnancy leads to inadequate weight
gain during pregnancy, preterm labour, placenta problems,
cardiac complications, haemorrhage, high risk of infection
and reduced physical work capacity. It also poses risks to
newborns like premature birth, low birth weight, intrauter-
ine growth restriction and childhood anaemia.'?"* In addi-
tion, folic acid deficiency during conception and early
pregnancy is linked to foetal malformations (like neural
tube defects), preeclampsia and preterm delivery.'6!”

Most low- and middle-income countries (LMICs)
have implemented the universal iron—folic acid (IFA)
supplementation programme as a critical intervention to
prevent and control anaemia before and during preg-
nancy.'® 2! As a result, free IFA supplementation is
included in free maternal nutrition services and supplies
in public healthcare systems for all pregnant women to
prevent anaemia and reduce adverse pregnancy out-
comes in those countries.?>?3

To address this, the World Health Organization (WHO)
recommends that all pregnant women, in settings where
anaemia is a public health problem, take 30—60 mg of ele-
mental iron and 400 ug of folic acid orally once daily."
Furthermore, the WHO recommends taking 90 or more
IFA supplementation tablets/capsules during the preg-
nancy period.'?*2¢ However, IFA supplement intake dur-
ing pregnancy is low in LMICs,?”-? with a study in African
countries revealing that only 12% of pregnant women?’
and none of those planning to be pregnant*® consumed the
recommended IFA supplementation dosage.

Furthermore, in Africa, due to a lack of advocacy work
on anaemia prevention, benefits of IFA supplementation
and adequate intake of iron-rich foods, the prevalence of
anaemia during and after pregnancy continues as a public
health problem.’! Currently, most developing countries
have adopted a universal IFA supplementation programme
for pregnant women through health facilities,'® but this is
affected by the late initiation of antenatal care (ANC) vis-
its, difficulty in access and insufficient supplies in health
facilities.*> 3* Consequently, most women arrive at health

institutions to receive ANC services after developing anae-
mia and lack adequate time to take the recommended num-
ber of IFA tablets.

Despite the availability of free IFA supplementation in
many developing countries including East Africa, com-
pliance with the recommended dosages remains remark-
ably low, making it challenging to effectively reduce
maternal anaemia.?”-?$333¢ The main reasons for the low
compliance with IFA supplementation tablets include for-
getfulness, temporary side effects caused by the tablets,
misconceptions, insufficient knowledge, socio-demo-
graphic factors, infrequent use of ANC, inadequate coun-
selling during follow-up, limited healthcare provider
awareness, long distance from home to health institution
and poor communication about the availability of the
services.>”

Besides these challenges, the goal of IFA supplementa-
tion is to prevent and control anaemia during pregnancy,
build iron reserves for the postpartum period and ensure
both the mother and child meet their iron needs after
birth.!* In developing countries, 50%-80% of postnatal
women are anaemic due to poor compliance and inade-
quate micronutrient intake.*> Replenishing iron lost during
pregnancy and childbirth is crucial, as untreated postnatal
anaemia can have severe consequences for both mother
and infant.*#¢ Postpartum anaemia remains a significant
public health concern that can be prevented and treated
with IFA supplementation.*’

As mentioned earlier, improving IFA supplementation
compliance is essential for adequate micronutrient intake,
preventing anaemia and building iron reserves during and
after pregnancy, which may help break the intergenera-
tional cycle of nutrition-related health problems.!82648
Despite the public health significance of this problem and
the importance of IFA supplementation, no study has
linked the level and factors associated with IFA supple-
mentation compliance during pregnancy and its impact on
post-pregnancy anaemia among women. So, in this study,
we used propensity score matching (PSM) analysis on
standard demographic and health survey (DHS) datasets
from East African countries to highlight the importance of
factors influencing IFA supplementation compliance,
assess anaemia prevalence, and examine the impact of
compliance on post-pregnancy anaemia among reproduc-
tive-age women.

Methods
Study design

The DHS programme employed a cross-sectional study
design across selected countries in East Africa. The study
adhered strictly to the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) guide-
lines (Supplemental Material).*
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Study setting and sampling

The DHS sampling was employed in two stages during the
data collection period, which is hierarchal and cluster in
nature. Firstly, enumeration areas or regions were selected
and divided into urban and rural areas to create sampling
strata. Enumeration areas were independently sampled
within each stratum in two stages. Complete stratification
and proportional allocation were done by sorting the sam-
pling frame within each stratum and using probability pro-
portional to size selection in the first stage. In the second
stage, a fixed number of households per cluster was sys-
tematically selected. All women aged 15-49 who were
either permanent residents or visitors who stayed the pre-
vious night were eligible for interviews.

This study analyses secondary data extracted from the
recent standard DHS datasets of East African countries.
According to the WHO, East Africa has 20 countries.
Of these, only 10 countries (namely, Burundi, Ethiopia,
Madagascar, Malawi, Mauritius, Rwanda, Tanzania,
Uganda, Zambia and Zimbabwe) have recent standard
DHS datasets for this analysis. Datasets from the following
countries were excluded from this study due to the absence
of recent standard DHS datasets (namely, Sudan, South
Sudan, Djibouti, Comoros, Eritrea, Reunion, Seychelles,
and Somalia) and required variables needed for this study
(Mozambique and Kenya). The study included all standard
DHS datasets collected from 2015 to 2022.

Study population and eligibility criteria

Data were collected from all women aged 1549 who
were pregnant and had given birth before the survey
period, focusing specifically on the index child/last-
child.*® The study population included all women of the
defined reproductive age from the selected enumeration
areas in East African countries. A total of 43,200 partici-
pants were eligible for this study. Women who had given
birth to at least one child before the survey period were
eligible regardless of their pregnancy status at the time of
the survey. However, if the data of the participants’ infor-
mation lacked records of IFA supplementation or haemo-
globin/anaemia, or with incomplete or missing survey
responses were excluded from the study.

Data sources

After a formal written request through https://dhspro-
gram.com/, the DHS programme allowed us to access the
dataset of each East African country. The DHS programme
collects data nationally across countries through a strati-
fied multistage sampling technique. The survey collects
information on population, health, and nutrition-related
issues from individual to household levels using a detailed

procedure which is published elsewhere.*® The DHS pro-
gramme’s individual record (IR) dataset collects repro-
ductive health data for the most recent pregnancy and
delivery, specifically focusing on the last or index child
from selected countries.

Study variables

From each country’s IR dataset, we extracted the anaemia
(outcome variable for PSM analysis), IFA supplementation
compliance (the outcome variable for multilevel analysis
and the exposure variable for PSM analysis), and inde-
pendent variables (socio-demographic and reproductive
health-related variables).

The socio-demographic variables were the mother’s
age, marital status, husband’s educational status, husband’s
occupational status, maternal occupational status, mater-
nal educational status, head of the household, family size,
residence (urban/rural), countries of participants and
wealth status. Furthermore, other reproductive and other
health-related variables were time of ANC visit, ANC uti-
lization, history of teenage pregnancy, pregnancy status at
the time of the survey, number of living children (parity),
last pregnancy was wanted, ANC from a skilled provider
(during last pregnancy), having health insurance coverage,
mass media exposure, distance from health institution
(providing ANC care) and history of hormonal contracep-
tive use.

Antenatal care services by skilled professionals for the
most recent birth refer to care provided by doctors,
nurses, midwives and auxiliary nurses/midwives.>® Post-
pregnancy anaemia was defined using a cut-off value of
<11.0mg/dl for haemoglobin level, and in a non-preg-
nant woman, the cut-off value was <12.0mg/dl.>' Post-
pregnancy time is a period within 12 months after the
birth of the last child. This study included datasets con-
taining observations of both IFA supplementation and
anaemia. In addition to this, anaemia status was deter-
mined and found within each country dataset after adjust-
ing for altitude and smoking status.

IFA supplementation compliance was defined as the
number of tablets consumed by pregnant women during
pregnancy. A woman who took =90 IFA supplementation
tablets/capsules during her previous pregnancy was con-
sidered a complaint to IFA supplementation.!®?426:52 The
information regarding iron tablets or syrup intake includes
any iron-containing supplementation, including IFA pills,
multiple micronutrient tablets or powder and iron-only
tablets. %

Furthermore, the wealth index is a cumulative measure
of households’ living standards using household assets and
income that was determined using principal component
analysis. The wealth status within each country’s dataset
was divided into five quantiles.?’
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Statistical analysis

The data analysis and cleaning were employed using Stata
version 17/MP (Stata Corporation IC., College Station,
TX, USA) for Windows. Due to the hierarchical nature of
the DHS data, we checked the presence of variation across
clusters (presence of independence) using intra-class cor-
relation coefficient (ICC) and deviance values. IFA sup-
plementation compliance was determined as the number of
women distributed by the number of days, they took IFA
tablets or iron syrup during the pregnancy of their last birth
(variable name: m45 and m46_1) (according to the guide
to DHS statistics version 7.2).

Missing values in variables were managed as per the
guide to the DHS statistics manual.*® We conducted a bi-
variable multilevel mixed-effect binary logistic regression
for the outcome variable (IFA supplementation compli-
ance) that helps to identify statistically significant varia-
bles in predicting IFA supplementation compliance during
multivariable analysis. Subsequently, multivariable multi-
level mixed effect binary logistic regression was employed
for variables with a p-value <0.25 during the bi-variable
analysis to select candidate variables for subsequent PSM
analysis.

Finally, we calculated adjusted odds ratios (AORs) with
their corresponding 95% confidence intervals (Cls). By
estimating the CIs of AORs, we determined the variables’
statistical significance and the strength of the association
between IFA supplementation compliance and various
independent variables.

Parameter estimation method

In this study, ICC and median odd ratios (MORs) were
used to determine the presence of variation between clus-
ters and regions of each country. The ICC was calculated

(0w’

op’ +oe’

using the formula: ICC= , where op? is the

variance of the group level; and ce? denotes the variance
of the individual level.* Moreover, MOR was calculated

as follows: MOR =exp 202 *®7(3/4), where o is the

variance of the null model, and ®! is the inverse of the
standard normal cumulative distribution function.>

PSM analysis. The PSM analysis helped to assess the
effect of IFA supplementation compliance on anaemia
by considering the effect of other statistically signifi-
cant variables among pregnant women. The PSM analy-
sis was employed using StatNotesbook (a beta version
0.1.0) software for Windows. StatsNotebook is an open-
source statistical package built on R. It is designed for
reproducible analysis and interactive computing (https://
statsnotebook.io/). Before doing the PSM analysis,
we examined the statistical significance of the differ-
ences in proportions of anaemia between compliant and

non-compliant groups with IFA supplementation using a
chi-square test.

We performed the PSM analysis to ensure unbiased
estimation between the compliant and non-compliant
groups. The PSM technique has demonstrated the most
substantial reduction in selection bias and residual biases
when evaluating causal effects in observational studies,?*>
which helps to handle potential bias from non-random
allocation of exposure in observational study designs.

After checking the association between IFA supple-
mentation compliance during pregnancy and post-preg-
nancy anaemia (<12months), we employed the PSM
analysis using a one-to-one matching without replacement
to determine the treatment effect of IFA supplementation
compliance on anaemia among reproductive-age women.

The influence of IFA supplementation compliance dur-
ing pregnancy on anaemia after pregnancy was estimated
using a generalized linear model with a logit function (logis-
tic regression) by using IFA supplementation compliance
(yes/no) as a treatment variable, and statistically significant
variables from model I° as the explanatory variables.

Result

Socio-demographic characteristics of the
participants

This study included data from 43,200 reproductive-age
women (between 15 and 49 years of age). The mean = SD
(standard deviation) age of the study participants was
29.07 =7.23 years. Across all ranges, the highest propor-
tions (68.25%) of the study participants were found
between the ages of 20 and 34. Three-quarters of study
participants resided in rural areas across East African
countries. Among the study participants, 46% completed
at least one grade in the primary education category (com-
monly, between grades 1 and 8) (Table 1).

Reproductive health characteristics of the
respondents

In this study, 36.44% of participants sought ANC at healthcare
facilities before reaching 12weeks of gestation during their
pregnancy with their index child. Out of the total, 4990 women
(11.55%) had health insurance. Additionally, 19,364 (44.82%)
of the participants had a history of teenage pregnancy. Only a
small proportion (8.48%) of the women had exposure to mass
media like radio, newspapers and television.

Alarmingly, two out of five women faced difficulties in
accessing healthcare facilities due to the distance between
their homes and health facilities, which remains an ongo-
ing challenge in developing countries. Two-fifths of the
women considered the distance from home to the health
institution to be a major problem. From all, 82.91% of the
women received ANC services from skilled healthcare
providers during their pregnancy period (Table 2).
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Table |. Socio-demographic characteristics of study Table 2. Reproductive and other health-related

participants in East African countries, 2015-2022 (n=43,200). characteristics of study participants in East Africa, 2015-2022

(n=43,200).

Variables Frequency %

Variables Frequency %

Mother’s age (in completed years)
<20years 3155 7.30 Time of ANC visit (weeks)
20-34years 29,482 68.25 <I2 15,744 36.44
35—49years 10,563 24.45 =12 27,456 63.56

Marital status ANC utilization
Not married 2766 6.40 No 4054 9.38
Married 40,434 93.60 Yes 38,929 90.11

Husband’s educational status? Do not know 217 0.50
No education 7780 22.28 History of teenage pregnancy
Primary education 14,904 42.68 No 23,836 55.18
Secondary education and above 12,239 35.04 Yes 19,364 44.82

Husband occupational status® Currently pregnant
Not working 2987 8.54 No or unsure 39,203 90.75
Working 31,975 91.46 Yes 3997 9.25

Maternal occupational status® Number of living children (parity)

Not working 15,431 36.08 <3 26,414 6l.14
Working 27,336 63.92 =4 16,786 38.86

Maternal educational status Current pregnancy wanted
No education 10,629 24.60 Then 29,415 68.09
Primary education 19,877 46.01 Later 10,343 23.94
Secondary education and above 12,694 29.39 Not at all 3442 7.97

Head of the household ANC services from skilled healthcare providers
Male 32,042 74.17 No 7383 17.09
Female 1158 25.83 Yes 35,8|7 8291

Family size Have health insurance coverage
=6 28,500 6597 No 38,210 88.45
=6 14,700 34.03 Yes 4990 11.55

Residence Mass media exposure
Urban 10,881 25.19 No 39,538 9152
Rural. 32,319 74.81 Yes 3662 8.48

Countrles. Distance from health institution
Burundi 4282 291 Big problem 17,006 39.37
Echiopia 6693 1549 Not a big problem 26,194 60.63
Madagascar 4736 10.96 History of hormonal contraceptive use
Malawi 4354 10.08

L No 31,082 71.95
Mauritania 2959 6.85 Yes 12118 28.05
Rwanda 3093 7.16 ’ .
Tanzania 2849 6.59 ANC: antenatal care.

Uganda 3358 777
Zambia 6461 14.96
Zimbabwe 4415 10.22 . .

Wealth index Africa (Table. 3). In East. Africa, thf: overall level of IFA
Poorer 19,182 44.40 supplementatlon comphance durlng pregnancy was
Middle 8130 18.82 31.33% (95% CI: 30.89, 31.77). The highest level of IFAS
Richer 15,888 36.78 compliance was found in Zambia (79.14%), and the lowest

®Have a missing value (ranging from 0.68% to 19.13%).

Level of IFA supplementation compliance and
prevalence of anaemia

The level (prevalence) of IFA supplementation compliance
during pregnancy varied across the study countries in East

was in Burundi (1.52%).

Additionally, the breakdowns of IFA supplement use
during pregnancy were as follows: 24.24% (11,445) did
not use IFA supplement, 35.90% (16,948) used it for
<60days, 10.47% (4942) used it for 60-89days and
31.33% (13,871) used it for =90 days. However, details in
the forms of IFA supplementation, such as tablet, syrup, or
any other types were not available in the dataset.
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Table 3. Prevalence of anaemia and IFA supplementation compliance rate among RAW in each East African country, 2015-2022.

Countries Survey year Total number Anaemia, frequency (%) IFAS compliance?, frequency (%)
Burundi 2016/2017 4282 1793 (41.87) 65 (1.52)
Ethiopia 2016 6693 2193 (32.77) 456 (6.81)
Madagascar 2021 4736 1421 (30.00) 957 (20.21)
Mauritania 2019/2021 2959 1556 (52.59) 1066 (36.03)
Malawi 2015/2016 4354 1350 (31.01) 1597 (36.68)
Rwanda 2019/2020 3093 380 (12.29) 507 (16.39)
Tanzania 2022 2849 1167 (40.96) 1106 (38.82)
Uganda 2016 3358 1105 (32.91) 784 (23.35)
Zambia 2018/2019 6461 1806 (27.95) 5113 (79.14)
Zimbabwe 2015 4415 1086 (24.60) 1885 (42.70)
Total 43,200 13,857 (32.08) 13,536 (31.33)

IFA: iron—folic acid.

2A pregnant woman was considered to have IFAS compliance if she consumed 90 or more IFA supplements, tablets, or capsules throughout her

pregnancy.

The mean = SD haemoglobin level of the study partici-
pants was 12.45 = 1.76 mg/dl. On the other hand, the aver-
age prevalence of anaemia among reproductive-age
women was 32.08% (95% CI: 31.64, 32.52), which ranged
from 12.29% (Rwanda) to 52.59% (Mauritania) as shown
in Table 3.

Intra-class correlation assessment. Initially, the presence of
correlation among the strata at regional and cluster levels/
enumeration areas was determined using ICC and MOR
results. The levels of ICC at regional and enumeration areas
(cluster) were 43.52% (95% CI: 37.30, 49.95) and 52.36%
(95% CI: 46.93, 57.73), respectively. The MOR results of
the regional and cluster-level analysis indicate that compli-
ance with [FA supplementation varied significantly across
different regions and enumeration area clusters.

Pregnant women from regions (MOR=5.82, 95% CI:
2.40, 14.10) and enumeration area clusters (MOR=2.02,
95% CI: 1.88, 2.16), with a higher level of compliance
with IFA supplementation, and had higher odds of compli-
ance with IFA supplementation as compared to women
from other regions or enumeration area clusters.

Factors associated with IFA supplementation compliance. Ini-
tially, bivariate multilevel mixed-effects logistic regres-
sion was used to identify factors associated with IFA
supplementation compliance during pregnancy. The fourth
model was the best fit, with the lowest deviance
(—LL=19288.96). The statistically significant factors from
multivariable mixed-effects logistic regression were
maternal education, time to start ANC follow-up, wanted
the index pregnancy (last pregnancy), wealth status, dis-
tance from health institutions, mass media exposure and
ANC service from skilled healthcare providers were found
to be associated with IFA supplementation compliance
during pregnancy among study participants in East Africa
(see Table 4).

Maternal education significantly influenced compli-
ance with IFA supplementation in pregnant women. A
pregnant woman with primary education (AOR=1.21,
95% CI: 1.11, 1.32) and secondary education or higher
(AOR=1.53, 95% CI: 1.38, 1.70) exhibited 1.21- and
1.53-times higher odds of being compliant, respectively.

Conversely, pregnant women initiating ANC visits
after 12 weeks of pregnancy were 42% less likely to com-
ply with IFA supplementation (AOR=0.58, 95% CI:
0.55, 0.62) compared to those who started ANC earlier.
Furthermore, pregnant women who wanted the preg-
nancy later (AOR=0.84, 95% CI: 0.79, 0.89) or unwanted
pregnancy at all (AOR=0.81, 95% CI: 0.72, 0.90) were
16% and 19% less likely to have compliance with IFA
supplementation, respectively, compared to those who
were wanting the pregnancy.

Regarding wealth status, pregnant women from middle-
income households were 1.12 times more likely to comply
(AOR=1.12, 95% CI: 1.03, 1.21), while those from rich
households were 1.14 times more likely (AOR=1.14, 95%
CI: 1.04, 1.24), compared to pregnant women from a poor
household.

Similarly, pregnant women who did not face significant
distance barriers in accessing health institutions and those
with mass media access had 1.11 times higher odds
(AOR=1.11, 95% CI: 1.08, 1.30) and 1.09 times higher
odds (AOR=1.09, 95% CI: 1.01, 1.19) of being compliant
with IFA supplementation compared to their counterparts,
respectively. Additionally, pregnant women receiving ANC
services from skilled healthcare providers had 2.97 times
higher odds of complying (AOR=2.97, 95% CI: 2.61,
3.37) with IFA supplementation than those who did not.

Results of PSM analysis. For the PSM analysis, we used
data from 13,675 reproductive-age women, 12months
postpartum, out of 43,200 to assess the effect of IFAS
compliance during pregnancy on post-pregnancy anaemia
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Table 4. Multivariable multilevel mixed-effects binary logistic regression analysis of factors associated with IFA supplementation
compliance among reproductive-age women in East Africa, 2015-2021.

Variables Model I, AOR (95% ClI) Model I,> AOR (95% Cl) Model I, AOR (95% ClI)
History of teenage pregnancy

No I I

Yes 0.95 (0.90, 1.01) 0.96 (0.91, 1.03)
Age of the respondent (years)

<20 I I

20-34 0.93 (0.84, 1.04) 0.93 (0.83, 1.03)

3549 0.98 (0.86, 1.13) 0.97 (0.85, 1.11)

Maternal educational status

No formal education | |

Primary education 1.25 (1.15, 1.36) 121 (111, 1.32)*

Secondary education and above 1.66 (1.51, 1.84) 1.53 (1.38, 1.70)*
Parity

<4 | |

=4 0.93 (0.86, 1.00) 0.94 (0.88, 1.01)
Time to start ANC (weeks)

<lI2 I |

=12 0.57 (0.55, 0.61) 0.58 (0.55, 0.62)*
ANC services from a skilled healthcare provider

No | I

Yes 3.01 (2.66, 3.41) 2.97 (2.61, 3.37)*
Pregnancy wanted (index child)

Wanted | |

Later 0.83 (0.78, 0.89) 0.84 (0.79, 0.89)*

No more 0.80 (0.72, 0.89) 0.81 (0.72, 0.90)*
History of hormonal contraceptive use

No | |

Yes 1.05 (0.99, 1.12) 1.05 (0.99, 1.11)
Insurance

No | I

Yes 1.21 (1.07, 1.37) 1.07 (0.95, 1.22)
Distance from health institution

Big problem | I

Not big problem 1.15 (1.08, 1.23) .11 (1.04, 1.19)*
Mass media exposure

No | I

Yes 1.32 (1.21, 1.45) 1.18 (1.08, 1.30)*
Family size

<6 I |

>6 0.89 (0.84, 0.94) 0.97 (0.91, 1.03)
Wealth index

Poorer | |

Middle 1.21 (1.11, 1.30) 1.12 (1.03, 1.21)*

Richer 1.35 (1.25, 1.47) 1.14 (1.04, 1.24)*
Residence

Urban | |

Rural 1.02 (0.93, 1.13) 1.07 (0.98, 1.18)

NB: I: Reference; Cl: confidence interval; ANC: antenatal care; AOR: adjusted odds ratio; IFA: iron—folic acid.
2Adjusted for individual-level variables.

®Adjusted for household-level variables.

Full model (adjusted for individual- and household-level variable.

*p<0.001.
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prevalence. A chi-squared test revealed a significant asso-
ciation in post-pregnancy anaemia prevalence (p <0.0001)
based on IFA supplementation compliance.

Using statistically significant variables related to IFA sup-
plementation compliance identified through mixed-effect
logistic regression analysis from model I¢ (as shown in Table
4), PSM analysis was employed to assess the influence of
IFA supplementation compliance during pregnancy on anae-
mia after pregnancy among the women participants.

Then, we matched IFA supplementation compliance
with non-compliant counterparts to assess its effect on
anaemia after pregnancy. Each compliant individual
receiving IFA supplementation (n=4831) was paired/
matched with a non-compliant counterpart at a one-to-one
ratio (Supplemental Table 1 and Supplemental Figure 1).
Subsequently, unmatched cases of non-compliance with
IFA supplementation during pregnancy (n=5061) were
excluded from the PSM analysis.

Before matching, significant disparities existed in all
covariates between compliant and non-compliant study
participants with IFA supplementation. However, post-
matching showed a well-balanced distribution of IFA sup-
plementation between compliant and non-compliant
pregnant women, with standardized mean differences
approaching zero. This indicates a high degree of balance,
as disparities were minimized after matching, aligning
closely with or near the zero standardized mean difference
line (Supplemental Figure 2).

The analysis indicated that compliance with IFA sup-
plementation during pregnancy was associated with a
25.55% reduction in post-pregnancy anaemia compared
with the non-compliant group (average treatment effect
on the treated: —0.2555, 95% CI: —0.3440, —0.1669,
»<0.0001).

Discussion

This study utilizes the standard DHS dataset from East
African countries, collected between 2015 and 2022, to
examine the factors influencing IFA supplementation com-
pliance among women during their previous pregnancy
and its impact on post-pregnancy anaemia. It reveals three
key findings. Firstly, the overall level of compliance with
IFA supplementation was quite low (31.33%), and one in
three women was anaemic. Secondly, the level of compli-
ance with [FA supplementation during pregnancy was sta-
tistically associated with maternal socio-demographic
characteristics, reproductive health, and socio-economic-
related variables. Third, the study demonstrated that com-
plying with IFA supplementation during pregnancy lowers
the prevalence of post-pregnancy anaemia by 25.55%.

In the present study, the level of compliance with IFA
supplementation in East Africa was low and varied widely,
with over two-thirds of pregnant women not complying,
similar to the findings of studies from other developing
and sub-Saharan African countries using DHS datasets.%

The low level of compliance with IFA supplementation
may be due to insufficient stakeholder engagement,*’ indi-
vidual and community-level factors®® and temporary side
effects of the supplement.>® Additionally, variations across
regions and countries could be influenced by the DHS data
being collected in different years.

In the present study, the odds of IFA supplementation
compliance during pregnancy were higher among women
with formal education than those without. This study find-
ing is consistent with a similar study in Ethiopia®® and other
sub-Saharan African countries® using mini/interim and
standard DHS datasets, respectively. Educated women may
have a high level of awareness about pregnancy require-
ments, access to health education and readily follow medi-
cal advice/counselling from skilled healthcare workers.*%¢!
As aresult, educated women may better understand the ben-
efits of complying with IFA supplementation.

Our results showed that pregnant women starting ANC
before 12weeks of gestation for the last pregnancy were
more likely to comply with IFA supplementation compared
to their counterparts. This finding aligns with current WHO
recommendations for the early initiation of ANC visits.*®
Studies have also shown that early initiation of ANC visits
increases the frequency of ANC visits and counselling ses-
sions,*>%* which allows a longer duration to take the rec-
ommended IFA supplements (=90) during the pregnancy
period.*® Furthermore, women who initiate ANC early are
more likely to understand the benefits of IFA supplementa-
tion for both the foetus and pregnant women. This is due to
frequent contact with skilled healthcare providers, giving
them more time to be informed and encouraged by health
professionals to take the IFA tablets.*$

Furthermore, pregnant women who either wanted to
delay their last pregnancy or did not want it at all were less
likely to comply with IFA supplementation compared to
those who wanted their pregnancy. Women’s desire for
pregnancy may lead to planning for safe healthcare prac-
tices and a stronger commitment to maternal behaviour
changes.®*%7 Women who did not intend or desire their
pregnancy may be less likely to access healthcare services,
follow provider advice, attend regular ANC visits and
engage in self-care practices related to pregnancy, includ-
ing consumption of IFA supplements.®*7

We found that household wealth status was positively
associated with IFA supplementation compliance during
pregnancy among pregnant women. It is a fact that house-
hold socio-economic status impacts individual health,
particularly among women in developing countries.’!"?
This study result is consistent with study findings from
Malawi,** sub-Saharan African countries,’® Tanzania!®
and Pakistan.”® A likely explanation is that wealth status
influences access to healthcare services and the ability to
purchase IFA tablets, especially when these tablets are not
available at health facilities during ANC visits as shown
in the study in Hawassa City Ethiopia® and across differ-
ent developing countries.’® Additionally, healthcare
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coverage and service inequality vary across sub-Saharan
and East African countries,’*’¢ with less than 50% of
women in East Africa accessing healthcare institutions
between 2008 and 2017.77

Our finding also revealed that when the distance from
home to health institutions was not a big problem, women
were more compliant with IFA supplementation during
pregnancy. Studies from Bangladesh,”® South Africa,”
Ghana,®® Holeta Town Central Ethiopia®' and Kenya,®
showed that distance from home to health institutions
affects access to maternal healthcare services like ANC
follow-ups. The likely reason is that walking long distances
is difficult during pregnancy, and adequate transportation
to health institutions is also a challenge in most developing
countries as revealed by a systematic review.®® Moreover,
pregnant women may acquire knowledge through peer
observation, particularly when observing peers seek ANC
services at nearby health institutions if the accessibility
issues related to distance are not a barrier.?*

Furthermore, our study found that pregnant women who
had access to mass media (TV, newspaper, radio, etc.) were
more likely to have IFA supplementation compliance. Also,
pregnant women who obtained ANC services from skilled
healthcare providers were more likely to comply with IFA
supplementation, which is like the findings of previous
studies.®>¥ In low-resource settings, mass media and
trained healthcare workers play a role as the sources of
information,®>%* which might increase maternal satisfaction
and knowledge about the benefits of IFA supplementation
during pregnancy. Therefore, these pregnant women are
more likely to take the recommended dose of IFA supple-
mentation. Moreover, women with better healthcare access
tend to receive more information about the benefits of IFA
supplementation®®%” through health campaigns and fre-
quent ANC visits.

Finally, we examined the effect of IFA supplementation
compliance during pregnancy on the prevalence of post-
pregnancy anaemia, ensuring a balance of factors between
the compliant and non-compliant groups to obtain unbi-
ased estimates from survey data. The PSM analysis in this
study indicated that women who were compliant with IFA
supplementation had a lower risk of anaemia during post-
pregnancy, which aligns with the recommendations in
WHO micronutrient supplementation guidelines '%1%;
however, we could not identify a similar study to facilitate
further discussion. Compliance with IFA supplementation
during pregnancy might enhance reserves or stores of iron
that can prevent iron deficiency or iron-deficiency anae-
mia in later life.®

Study strengths and limitations

The major strength of this study is the use of nationally
representative data/samples from 10 East African coun-
tries. This is one of the few studies'®*%%38 ysing DHS

data to assess IFA supplementation compliance and its
effect on anaemia after pregnancy among women in East
Africa. PSM analysis facilitates comparing compliant
and non-compliant groups with similar socio-demo-
graphic characteristics and possesses similar potential
influencing factors without bias. This method offers an
unbiased estimate of the relationship between IFA com-
pliance and anaemia occurrence by reducing confound-
ing variables and biases compared to traditional logistic
regression models.

Our study has certain limitations. It relies on cross-sec-
tional survey datasets, limiting our ability to establish
definitive cause-and-effect relationships between factors
and IFA supplementation compliance. Additionally, some
East African countries were excluded from our study due
to the lack of data for the required dependent variables
(IFA supplementation compliance and anaemia) or out-
dated datasets. Additionally, we did not perform a sample
size calculation or power analysis, as we utilized second-
ary data that met the eligibility criteria.

We acknowledge the limitations in addressing all
important variables related to participant (individual), con-
textual and infrastructural variables. So, we highly recom-
mend conducting research that minimizes these limitations
and addresses the distribution and accessibility of IFA
supplementation.

Implications for practice

Stakeholders’ efforts to improve IFA supplementation
compliance during pregnancy are essential for addressing
multiple interrelated gaps with strategies. Enhanced
compliance helps prevent postpartum anaemia by replen-
ishing maternal iron levels depleted during pregnancy
and childbirth. It also builds sufficient iron stores in
women of reproductive age, preparing them for future
pregnancies and reducing the risk of maternal complica-
tions. Furthermore, adequate iron intake during preg-
nancy supports foetal development and reduces the
likelihood of anaemia in newborns, which can affect their
growth and cognitive development. These combined
effects underscore the importance of targeted interven-
tions, education and healthcare support to ensure preg-
nant women adhere to IFA supplementation guidelines.
Regular monitoring and evaluation are also essential to
identify and address implementation gaps.

Future research

Comprehensive research is needed to explore gaps in
service implementation, nutrition service quality, health-
care providers’ knowledge and the behaviours of preg-
nant women to improve IFA supplementation compliance
during pregnancy to lower the risk of anaemia during
post-pregnancy.
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Conclusion

The overall prevalence of anaemia among the study par-
ticipants was high. Also, the level of compliance with IFA
supplementation was found low in East African countries.
Here, both individual and socio-economic status-related
variables were associated with the IFA supplementation
compliance among pregnant women.

Assignificant positive association was observed between
anaemia status and IFA supplementation compliance dur-
ing pregnancy, highlighting the importance of effective
IFA implementation.
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