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Abstract
Background and Aim

Maternal morbidity and mortality statistics remain unacceptably high in Malawi. Prominent among the risk factors in the
country is anaemia in pregnancy, which generally results from nutritional inadequacy (particularly iron deficiency) and malaria,
among other factors. This warrants concerted efforts to increase iron intake among reproductive-age women.

This study, among women in Malawi, examined factors determining intake of supplemental iron for at least 90 days during
pregnancy.

Methods

A weighted sample of 10,750 women (46.7%), from the 23,020 respondents of the 2010 Malawi Demographic and Health
Survey (MDHS), were utilized for the study. Univariate, bivariate, and regression techniques were employed. While univariate
analysis revealed the percent distributions of all variables, bivariate analysis was used to examine the relationships between
individual independent variables and adherence to iron supplementation. Chi-square tests of independence were conducted
for categorical variables, with the significance level set at P < 0.05. Two binary logistic regression models were used to
evaluate the net effect of independent variables on iron supplementation adherence.

Results

Thirty-seven percent of the women adhered to the iron supplementation recommendations during pregnancy. Multivariate
analysis indicated that younger age, urban residence, higher education, higher wealth status, and attending antenatal care
during the first trimester were significantly associated with increased odds of taking iron supplementation for 90 days or
more during pregnancy (P < 0.01).

Conclusions

The results indicate low adherence to the World Health Organization’s iron supplementation recommendations among
pregnant women in Malawi, and this contributes to negative health outcomes for both mothers and children. Focusing on
education interventions that target populations with low rates of iron supplement intake, including campaigns to increase
the number of women who attend antenatal care clinics in the first trimester, are recommended to increase adherence to iron
supplementation recommendations.

maternal deaths in Malawi has remained elusive. Although
accurate prevalence rates in many countries are unknown,
the prevalence of anaemia in pregnancy, as a contributing

Introduction

The menace of maternal mortality continues to be a great

concern in sub-Saharan Africa. Despite all efforts put in
place to achieve Millennium Development Goal 5 (reducing
maternal deaths by a minimum of 75% and achieving
universal access to reproductive health by the end of 2015),
the risk of death from pregnancy or childbirth-related
morbidity is as much as 200 times higher in sub-Saharan
Africa than in most of the developed world.! Malawi, with
about 510 maternal deaths per 100,000 live births,” still has
one of the highest maternal mortality ratios in the world.
The common causes of these often-preventable deaths are
well known: haemorrhage, infection and sepsis, hypertensive
disorders of pregnancy, complications of unsafe abortion,
iron-deficiency and malaria-borne anaemia, and obstructed
or prolonged labour. Despite these known risk factors
and efforts to combat them, a substantial reduction in
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factor to maternal mortality, is estimated to be 35% to 75%
in African countries.”® Iron deficiency anaemia alone has
been estimated to account for more than 85% of nutritional
anaemia’ and is a significant predictor of about one-quarter
of maternal deaths around the wotld.® Severe iron deficiency
anaemia is estimated to contribute to more than 50,000
yeatly global maternal deaths among young women.’

Iron deficiency anaemia occurs when the intake or absorption
of iron-rich nutrition is inadequate for the production of
haemoglobin, the oxygen-carrying component of red blood
cells. The World Health Organization (WHO) defines
anaemia in pregnancy as haemoglobin levels of less than
11.0 g/dL.” Iron deficiency is the commonest nutritional
deficiency and, if uncorrected, can lead to anaemia of
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higher severity and increased susceptibility to infection,
which thereby makes it a significant predictor of morbidity
and mortality among pregnant women, especially during
and immediately after delivery. Further consequences of
anaemia in pregnancy include cardiovascular dysfunction,
reduced physical and mental performance, reduced immune
function, reduced peripartum blood reserves, and increased
risk of blood transfusion in the postpartum period.'*"

To ameliorate the effect of iron deficiency anaemia in
pregnancy, iron supplementation has been proposed as a
necessity for all pregnant women, especially in developing
countries where dietary iron intake is often insufficient."*'?
The prescription of iron (tablets or syrup) and folic acid
supplements in pregnancy has long been a common
practice in most countries,”'® but non-adherence to such
recommendations remains an issue.”'™'® Reasons for
poor adherence or compliance to iron supplementation
prescriptions include complaints of side effects and a lack
of public awareness of the importance of supplementation.

Considering the implications of anaemia on reproductive
health outcomes in Malawi, this study utilized the most recent
nationally representative women’s data from the 2010 Malawi
Demographic and Health Survey (MDHS)" to examine the
relationship between Malawian women’s socioeconomic
characteristics and their adherence to iron supplement usage
for at least 90 days during their most recent pregnancies.

Methods
Dara

The study used secondary data extracted from the
2010 MDHS, which includes the most recent nationally
representative data. To minimize recall bias, the study
population was limited to women who gave birth within
three years of completing the survey. To ensure a nationally
representative sample for this analysis, we used a weighted
subsample of 10,750 (46.7%) of the 23,020 women who
responded to the 2010 MDHS.

Dependent variable

The dependent variable for the study was adherence to
routine iron supplementation within the period of pregnancy
of the most recent birth; this was measured in the MDHS
by the number of days that iron supplements were taken
within the period of pregnancy of the most recent birth.
The continuous responses of the dependent variable were
recorded in two categories (less than 90 days and 90 days
or more). Recoding the continuous responses into two
categories was informed by the WHO recommendation that
a pregnant women should take iron supplements for at least
90 days during the antenatal period. Therefore, respondents
who used iron supplements for at least 90 days in their last
pregnancy were grouped as adherent to the recommendation,
and the women who took iron supplements for less than 90
days were grouped as non-adherent.

Independent variables

A number of independent variables were applied to examine
possible significant determinants of adherence. The
independent variables and the respective stratifications for
this study were as follows: age of respondents in years (15-
19, 20-29, 30-39, 40-49); place of residence (urban, rural);
highest educational level (low = no education or primary,
high = secondary and higher); religion (Christian, Islam,
other); wealth (poor, middle, rich); age at first childbirth (less
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than 20 years, 20 years and above); number of live births
(4 or less, more than 4); timing of first antenatal visit (first
trimester, second trimester, third trimester).

Data analysis

Univariate, bivariate, and regression techniques were
employed to achieve the research objective. While univariate
analysis revealed the percent distributions of all variables,
bivariate analysis was used to examine the relationships
between individual independent variables and adherence
to iron supplementation. Chi-squate tests of independence
were conducted for categorical variables and significant
differences were determined using chi-square, with the
significance level setat P < 0.05. Two binarylogistic regression
models (suitable because of the dichotomous nature of the
dependent variable) were used to evaluate the net effect of
the background characteristics (independent variables) on
iron supplementation adherence (dependent variable). The
first binary logistic regression model tested the influence
of the respondents’ socioeconomic characteristics on the
odds of adherence to iron supplementation, and the second
model presented the total net effect of the respondents’
socioeconomic, demographic, and health characteristics on
adherence. All data analysis for this study was based on the
weighted subsample size of 10,750 women, and all analyses
were carried out using SPSS version 21.

Results

Table 1 shows the socioeconomic and demographic
characteristics of the respondents, namely respondent age,
place of residence, highest educational level, religion, wealth
status, age at first childbirth, number of live births, timing
of the first antenatal visit, and intake of iron supplements
during the last pregnancy. The mean age of the sampled
respondents was 27.5 years, with the minimum and maximum
ages being 15 and 48 years, respectively. The age group with
the fewest number of respondents was the 40-49-year group,
which accounted for 6.3% of the sampled participants, while
fewer than 30% of the respondents were 30 to 39 years of
age. Highty-five percent of respondents resided in rural areas,
while the rest (15%) were urban dwellers. Most respondents
(84.2%) had less than secondary school education, and only
1% acquired higher education.

Christians constituted 84% of the sample, while 15% were
Muslim. Forty-three percent of the respondents were
categorized as poor, 22% were of intermediate wealth status,
and 35% were categorized as rich. Most of the respondents
(70%) delivered their first-born children before the age
of 20 years, and most (70%) had delivered four or fewer
live children at the time of the survey. Thirteen percent of
respondents had an initial antenatal visit during the first
trimester of the most recent pregnancy, whereas 74% first
attended antenatal care during the second semester, and 13%
during the third trimester. Neatly two-thirds (63%) of the
respondents reported taking iron supplements for less than
90 days during the most recent pregnancy, while the remaining
third adhered to the WHO’s minimum recommendation for
iron supplementation duration in pregnancy.
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Jable  1: Hz;gue/y/ and percent distributions of  respondents’
socioeconomic and demogiaphic characteristics and selecr survey

respouses

Variables/categories Frequency Percentage
Age

15-19 956 8.9
20-29 6113 56.9
30-39 3005 28.0
40-49 678 6.3
Place of residence

Urban 1568 14.6
Rural 9182 85.4
Highest educational level

Low education (primary or none) 9054 84.2
High education (secondary or higher) 1696 15.8
Religion**

Christian 9009 83.9
Islam 1591 14.8
Other 140 1.3
Wealth status

Poor 4647 43.2
Middle 2326 21.6
Rich 3777 35.1
Age at first childbirth

Less than 20 years 7569 70.4
20 years or more 3181 29.6
Number of live births

4 or less 7523 70.0
More than 4 3227 30.0
Timing of first antenatal visit during the

last pregnancy** 1334 12.6
First trimester 7828 74.2
Second trimester 1395 13.2
Third trimester

Days iron tablets or syrup were taken

during the last pregnancy**

Less than 90 days 5902 62.8
90 days or more 3501 37.2

**Total respondents less than 10,750

Employing chi-square to measure the association between
dependent and independents variables, Table 2 describes the
associations between the socioeconomic, demographic, and
other background variables and the level of adherence to
iron supplementation among the respondents. Significant
differences (P < 0.01) were found among the individual
categories of each independent variable evaluated in this
study. The percentage of respondents who took iron
supplements for 90 days or more was highest among the
youngest age group (15-19 years), with almost 44% of them
adhering to the WHO guideline and progressively fewer
adherent respondents in each of the subsequently older
age groups. In terms of place of residence, respondents
from urban areas were significantly more likely take iron
supplements for 90 days or more during pregnancy. Highly
educated respondents were significantly more likely to be
adherent than respondents who had an education below
the secondary school level. Religious differences among
the respondents also proved significant in terms of their
influence on adherence to iron supplementation, with
Islamic respondents more likely than other religious groups
to be adherent. Likelihood of adherence to the WHO
recommendation on iron supplementation duting pregnancy
among Malawian women was also significantly associated
with a higher socioeconomic status, being 20 years of age or
older at first childbirth, having had four or fewer deliveries
of live infants, and eatlier initiation into antenatal care.
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Jable 2: Percent distributions of respondents’ background characreristics
by adherence ro the WHO iron supplementation recommendation

Days iron tablets or syrup

Variables/ categories were taken during the last P value
pregnancy
Less than 90 90 days or
days (%) mote (%)
Age
15-19 58.3 43.7
20-29 62.1 37.9 <0.001
30-39 065.5 34.5
40-49 66.2 33.8
Place of residence
Urban 53.2 46.8 <0.001
Rural 64.4 35.6
Highest educational level
Low education (primary or none) 64.2 35.8 < 0.001
High education (secondary or higher) 55.6 44.4
Religion
Christian 63.9 36.1
Islam 564 436 < oot
Other 61.4 38.6
Wealth status
Poor 66.4 33.6
Middle 619 38.1 < oot
Rich 58.9 41.1
Age at first childbirth
Less than 20 years 63.8 36.2 0.002
20 years or more 60.4 39.6
Number of live births
4 or less 61.3 38.7 <0.001
More than 4 66.4 33.6
Timing of first antenatal visit
during the last pregnancy
First trimester 52.8 47.2 <0.001
Second trimester 60.5 39.5
Third trimester 85.6 144

Table 3 presents the results of the binary logistic
regression models of adherence to 90 or more days of iron
supplementation during pregnancy by predictor variables.
Model 1 explains the relationship between socioeconomic
variables and adherence, while model 2 includes the
socioeconomic and other background variables, such as age
at first childbirth, number of live births, and timing of the
first antenatal visit, as predictors of adherence to the WHO
iron supplementation recommendation.

The results from the two binary logistic regression models
indicate that, with the exceptions of religion, age at first
childbirth, and number of live births, all other background
variables were significantly associated with the odds of
adherence to at least 90 days of iron supplementation during
pregnancy. With respect to respondent age, the odds of
adherence were significantly greater among women in the
15-19 age group (P < 0.01). The likelihood of adherence
decreased with each sequential age group increase. In
terms of place of residence, the odds of adherence were
significantly higher among urban dwellers by 40% and 42%
in models 1 and 2, respectively. Regarding educational level,
the odds of adherence were 21% and 17% more likely (in
models 1 and 2, respectively) among those with at least a
secondary education compared to those with lower levels
of education. Although the respondents’ religious beliefs
did not have a statistically significant impact on adherence,
Muslim respondents were more likely to be adherent than
others. Respondents who were categorized as poor were less
likely to be adherent than their rich counterparts in both
models.

The results in model 2 show the impact of age at first
childbirth, number of live births, and the timing of the
first antenatal visit. Respondents who were younger than 20
years old when giving birth for the first time were 12% less
likely to be adherent than those 20 years of age or older at
first childbirth. Respondents who had delivered 4 or fewer
live infants at the time of the survey were about 2% less
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likely to adhere than those who had delivered more than
4 babies. Adherence varied significantly according to the
timing of the respondents’ first antenatal visits during the
most recent pregnancy (P < 0.01). Respondents who first
attended antenatal clinic during the first trimester were five
times more likely to adhere than those who first attended in
the third trimester, and those who first attended during the
second trimester were four times more likely to adhere than
those who delayed until the third trimester.

Table 3- Odds ratios (binary logistic regression models) of adherence ro

90 or more days of iron supplémentation during pregnancy by selected

Independent Variables

Variables/categories Model 1 95% CI Model 2
Age

15-19 1.45%#* 1.16 - 1.80 1.38%*
20-29 1.10 0.92-1.33 1.04
30-39 0.99 0.81-1.19 0.96
40-49RC 1.00 1.00
Place of residence

Utrban 1.40%4* 1.23-1.59 1,424k
RuralR¢ 1.00 1.00
Highest educational level

Low (primaty or none) 0.794* 0.70 - 0.89 0.83%#*
High (secondary or higher)R¢ 1.00 1.00
Religion

Christian 0.82 0.56 —1.20 0.81
Islam 1.17 0.79 -1.73 1.14
OtherRC 1.00 1.00
Wealth status

Poor 0.86* 0.77 - 0.95 0.86*
Middle 1.00 0.89-1.13 0.99
RichRC 1.00 1.00
Age at first childbirth

Less than 20 years 0.88**
20 years or moreRC 1.00
Number of live births

4 or less 0.98
More than 4RC 1.00
Timing of first antenatal

visit during last pregnancy

First trimester 5.18%*
Second trimester 3.76%F*
Third trimesterRC 1.00
-2¢log likelihood 12250.32 11860.33
Chi-square (df) 150.34 (9) 504.14 (13)
Significance 0.00 0.00

CI = confidence interval; RC = reference category *** P < 0.001; *¥P < 0.005; *P < 0.01;
df = degtees of freedom

Discussion

Our findings showed that the majority of respondents (63%)
did not comply with the recommended minimum duration
of iron supplementation during pregnancy. The low level of
adherence among pregnant women in Malawi, as reported
in the 2010 MDHS and detailed in this article, is in line
with findings from other studies.””" The high prevalence
of iron deficiency anaemia and the low adherence to iron
supplementation recommendations contribute substantially
to the high morbidity and mortality levels among women of
reproductive age in Malawi.

Age correlated negatively with adherence. This perhaps
shows that some women relied on their previous experiences
of pregnancy and childbirth and that their attitudes towards
health and safety precautions changed as they grew older (and
perhaps experienced multiple uneventful pregnancies despite
a lack of adherence, whether or not they were anaemic).
Despite the higher prevalence of iron deficiency anaemia
among women in rural Malawi,”* respondents from urban
areas exhibited greater adherence to iron supplementation
than their rural counterparts. The reasons for the urban-rural
difference could be related to unequal opportunities, as is
often the case in developing countries, where urban settings
have better access to health care services than rural settings.
http://dx.doi.org/10.4314/mm;j.v28i1.1

Higher education and increased wealth were associated with
greater adherence to iron supplementation. This finding is
supported by studies done in India and Ethiopia.*” Educated
and wealthy women are likely to have better knowledge
and access to information about iron deficiency anaemia
and therapy, the benefits of supplements, and pregnancy in
general. Education, wealth, and access to information are
inextricable from the findings related to some of the other
independent variables evaluated in this exercise, and it follows
accordingly that rural residence, early age at first childbirth,
and late first attendance at antenatal care were associated
with non-adherence. The results reinforce the need for
improvements in the education, economic participation, and
level of income for women of reproductive age in Malawi,
as few of the women had secondary (15%) and higher (1%)
education, and “poor” (43%) was the most well-represented
wealth category.

Study limitations

This study relied solely on secondary data, which prevented
the capturing of potentially revealing study outcomes, such
as attitudes of service providers towards clients, waiting
times to receive services, and costs. Secondly, the data, self-
reported by the study participants, was susceptible to recall
bias (even though, as mentioned above, effort was made to
minimize this limitation), since respondents had to recall
information from as long as three years prior to the survey.

Conclusions

Understanding the links between the sociodemographic
characteristics of pregnant women and their adherence
to iron supplementation guidelines is of key significance
to improving reproductive health outcomes in Malawi.
Strategies to address the problem of iron deficiency anaemia
should focus on at-risk women. All pregnant women
should be encouraged to initiate antenatal care during the
first trimester, so they can receive advice on routine iron
supplementation eatly in pregnancy and benefit from the
entirety of the focused antenatal care package. Adherence
to routine iron supplementation and reducing the prevalence
of iron deficiency anaemia in pregnancy could prevent the
need for costlier interventions, at later stages, that could also
pose further risks to maternal and child health.* Educational
interventions that target populations with low intake of
iron supplementation should to be developed as part of
the efforts to mitigate the reproductive and maternal health
challenges facing the country.
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