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Abstract

Introduction: anemia, the commonest nutritional
deficiency disorder among pregnant women in sub-
Saharan Africa, is associated with severe
peripartum complications. Its reqgular monitoring is
necessary to timely inform clinical and preventive
decision-making. The aim of this study was to
assess the prevalence and determinants of anemia
among pregnant women in rural areas of Burkina
Faso. Methods: between August 2019 and March
2020, a cross-sectional study was conducted to
collect maternal sociodemographic, gynaeco-
obstetric, and medical characteristics by face-to-
face interview or by review of antenatal care books.
In addition, maternal malaria was diagnosed by
standard microscopy and the hemoglobin levels
(Hb) measured by spectrophotometry. The
proportion of anaemia (Hb<11.0 g/dL), moderate
(7.0<Hb<9.9 g/dL) and severe (Hb<7.0 g/dL)
anaemia were determined. The maternal factors
associated with anaemia were identified using
regression models with likelihood ratio tests. A p-
value < 0.05 was considered statistically significant.
Results: of 594 pregnant women assessed, the
mean hemoglobin level (+ standard deviation) was
10.7 (+0.1) g/dL, and the prevalence of anemia was
54.4% (323/594). The proportion of moderate, and
severe anemia among pregnant women was 49.2%
(95% Cl: 45.1%-53.2%), and 5.2% (95% Cl: 3.7%-
7.3%) respectively. Multivariate analysis showed
that the young maternal age (<20 years old)
(adjusted OR (aOR): 1.5, 95% ClI: 1.1-2.3) and the
presence of malaria (aOR: 2.0, 95% Cl: 1.3-3.2) were
independently associated with the presence of
maternal anemia. Conclusion: anemia remains
common in the study setting and interventions to
strengthen malaria prevention in pregnancy,
particularly among young adolescent pregnant
women, are required to prevent maternal anemia.

Introduction

Anemia in pregnancy, defined as the hemoglobin
concentration of less than 11g/dL [1], is associated
with severe adverse reproductive outcomes such as

preterm delivery (PD), low birth weight (LBW), and
decreased iron stores for the neonates [1]. Anemia
impairs the capacity of blood to transport oxygen
around the body and is a key indicator of poor
nutrition and health [2], an important contributor
to maternal morbidity and mortality as it leads to
more than 115 000 maternal deaths each year in
developing countries [3]. It is also associated with
an increased risk of miscarriage [4], prematurity,
stillbirth, low birth weight and consequently
perinatal mortality [5]. Globally, anemia affects half
a billion reproductive age women [6], and in
Burkina Faso the prevalence varies between 56.6%
and 61.2% despite the adoption of numerous
prevention strategies within the antenatal care
package [7]. The causes of anemia have remained
multifactorial in sub-Saharan Africa, and malaria is
a leading cause, particularly in the rural areas [8-
10]. In area of endemic malaria transmission, the
World Health Organization (WHO) developed the
intermittent preventive treatment of malaria in
pregnancy using sulfadoxine-pyrimethamine (IPTp-
SP) and a guideline for daily folic acid and iron
supplementation for countries aiming to reduce
malaria and iron deficiency related anaemia [6,11].
This guideline provides global, evidence-informed
recommendations on daily iron and folic acid
supplementation and IPTp-SP as public health
interventions aiming to improve pregnancy
outcomes and reduce anemia in pregnancy [6,11].
The strategies were shown effective in reducing the
risk of anemia and low birth weight among
pregnant women in malaria endemic settings [12].
These strategies have been widely used during the
last two decades in Burkina Faso [13,14], however,
anaemia and its consequences have remained
common in the country, mainly attributable to
logistic, budget, poor utilization of antenatal care
services, inadequate counselling, poverty of
populations, and low compliance problems [15].
Novel approaches or a readjustment of existing
strategies are thus required for improved
prevention strategies [16]. The scarcity of
epidemiological data on anaemia during pregnancy
has, however, been an obstacle for adequate
decision-making particularly in the rural area of the
country, thus detailed information is required. The
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aim of this study was to determine the prevalence
and determinants of anemia among pregnant
women visiting maternity services during their third
trimester of pregnancy in the health district of Yako
in northern Burkina Faso.

Methods

Study design and setting: the present cross-
sectional study was conducted in the Yako health
district (YHD) catchment area in rural settings of
Burkina Faso from August 2019 to March 2020 after
the study protocol was approved by the National
Ethics Committee (clearance certificate number
2018-7-096). Pregnant women who visited the
selected health centres during their third trimester
of pregnancy were assessed for inclusion. In the
Yako health district, malaria transmission is holo-
endemic with a marked seasonal transmission
during the wet and rainy season (July-
November) [17]. The health district area has a total
population of 424 577 inhabitants, and an
estimated 22 600 pregnancies are annually exposed
to malaria [18].

Sample size calculation: the WHO global nutrition
targets aim at achieving 50% reduction of anaemia
in women of reproductive age by 2025 [2]. We
assumed that anaemia prevention measures
implemented since 2012 in the country have
reduced by 30% the prevalence of anaemia (from
59% to 40%) by 2020 [7]. The Cochran formula was
used to determine the appropriate sample size,

Z°P(1-P

where n is the sample size, z is the z-score that
corresponds to the 95% confidence interval (1.96),
p is the expected proportion, and i is the margin of
error set at 5%. A sample size of 425 pregnant
women was required, assuming 15% maximum of
incomplete data.

Study participants and sampling procedure:
pregnant women aged 15 to 45 years, that lived in

all four health centers (district 4, the district 5, the
district 6 and the Yako medical center) catchment
area of Yako, within the Yako health district and
who visited the health centre maternity wards
during the third trimester of pregnancy, willing to
adhere to the study procedures and who provided
a written informed consent were recruited. They
were not included if they could not be examined
due to medical conditions that required reference
to a larger hospital prior to their visit by study staff.
Consecutive inclusion of pregnant women per
selected health facility was carried out until the
required sample size was completed.

Variables and data sources/measurement:
variables related to socio-demographic, gynaeco-
obstetric, medical characteristics, the use of bed
net the previous night, the number of IPTp-SP
doses, the level of education, as well as the
pregnant women occupation were collected and
recorded on a semi-structured questionnaire from
the pregnant women health booklets or by person-
to-person interview whenever the information was
not available in the health documents. In addition,
to gynaeco-obstetrical examination, maternal body
weight, height, blood pressure, axillary
temperature were measured by study clinicians.
Malaria was detected by standard microscopy and
the haemoglobin level was measured with a
portable spectrophotometer (HemoCue,
Angelholm, Sweden). The outcome variable was
anaemia defined as haemoglobin level from finger
prick blood samples (Hb) <11g/dL. Explanatory
variables included malaria (detection of P.
falciparum asexual parasites by microscopy), non-
optimal SP uptake (<3 doses), the number of
prenatal visits, the gravidity (primigravid if first
pregnancy, paucigravid if 2 - 4 pregnancies, and
multigravida if 25), body mass index (BMI) derived
by the maternal body weight in kilograms divided
by the square of the height in meters (low if <18.5,
normal or high if 218.5), history of miscarriage or
stillbirth, high blood pressure (if systolic blood
pressure 2140 mmHg or diastolic blood pressure
>90 mmHg), level of education (none, primary,
secondary or plus), occupation (Unemployed,
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employed/self-employed), the use of bed net the
previous night before the visit.

Laboratory testing: haemoglobin level was
assessed from finger pricks” blood samples with
portable haemoglobinometer, HemoCue. For
malaria screening, thick and thin blood smears, also
taken from finger pricks, were stained with 5%
Giemsa for 30 min and examined by two
independent microscopists at 100x magnification
using light microscopy. Parasite densities were
calculated by counting the asexual parasites
number per 200 whites blood cell (WBC), and
assuming a WBC count of 8000 cells per ul of blood.
When asexual parasites count was less than 100 per
200 WBC, counting was performed against at least
500 WBC. A smear was declared negative if no
parasite was detected after the review of 1000
WBC or 100 fields containing at least 10 WBC per
field. In the case of discrepancy (different species
or count difference 250%), a third reading was
required and the average of the two closest results
was used as final count.

Data management and statistical analysis: data
were double entered from the questionnaire onto
a Redcap (Research Electronic Data Capture)
electronic database and exported on Stata version
15 (Stata Corp. 2017, TX, USA) for cleaning and
analysis. Descriptive statistics were performed to
illustrate the basic characteristics of the study
population. Frequencies were calculated for
categorical variables, mean or median with
respective standard deviations or interquartile
ranges for numerical variables. Prevalence of
anaemia was estimated as a proportion of pregnant
women with haemoglobin level < 11 g/dL. Odds
ratios (OR) with 95% confidence intervals (95% Cl)
were calculated by univariate logistic regression
using likelihood ratio tests to assess the association
between anaemia and maternal factors. Adjusted
OR (aOR) were derived by backward multivariate
logistic regression of factors which p-values were
<0.1 at univariate analysis and retaining in the final
model variables with p-values <0.1. The significance
level was set at 5%. Participants with missing data
for the main outcome were not included.

Ethical approval and consent to participate: the
study was conducted in accordance with good
clinical practice and all procedures involving the
participants were approved by the national ethics
committee of health science research of Burkina
Faso (clearance certificate number 2018-7-096). In
addition, all participants provided written inform
consents prior to their recruitment. Cases of
anaemia and malaria received free care according
to the national treatment guidelines.

Results

Of 684 participants assessed, this study included
594 (86.7%) of them, and 90 (13.2%) were not
eligible. Reason for non-eligibility included missing
haemoglobin data due to shortage of testing
reagents on the day of visit (36), not third trimester
of pregnancy (31), consent refusal (18), and not
residing in the study area (5). Women were mainly
unemployed (69.2%) with none or primary level of
education (67.8%). Mean age was 24+6 (range; 15-
42) years, and 22.9% were aged less than 20 years.
The median number of pregnancies was two
(interquartile range, IQR; 1-4). Regarding malaria
prevention measures, 93% stated using Insecticide-
treated nets (ITN) the night prior to their visit and
the IPTp-SP uptake was 77.1%, 16.9%, 5.1% and 1%
for 3 or more doses, 2 doses, one dose and no dose
respectively. Malaria infection was detected in
17.5% (104/594) of participants (Table 1). The
overall anaemia prevalence among women was
54.3% (323/594) (95% confident interval: [50.3-
58.3). Anaemia was moderate in 49.1% (95%
confident interval: [45.1- 53.2]), and severe in 5.2%
(95% confident interval: [3.7-7.3]). The prevalence
of anaemia was higher among young mothers
compare to adult mothers with 64.0%, 52.6% and
43.6% for mothers aged less than 20 years of age,
20-35 years of age and above 35 years of age
respectively  (p<0.05). By univariate and
multivariate logistic regression analyses, the young
age and microscopically detected malaria were
independently associated with the presence of
anaemia (Table 2).
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Discussion

This study examined the prevalence and factors
associated of anaemia among pregnant women
during their third trimester in Burkina Faso.
Importantly, the study was conducted in the rural
area where the transmission of malaria is highest in
the country [19]. This study hypothesized that the
prevalence of maternal anaemia would be reduced
from 59% to 40% after two decades of the IPTp-SP
policy change and daily iron supplementation
among pregnant women [20]. The study results
come at the right moment when the 2019
coronavirus disease (COVID-19) pandemic has
substantially disrupted the health services
organization in sub-Saharan Africa (SSA), and the
country needs updated information on disease
burden, for evidence-based interventions. In this
study the reported prevalence was higher than that
expected (nearly 55%), higher than the average
prevalence of 35.5% in sub-Saharan Africa [16], but
lower than that reported among hospitalized
pregnant women in the same settings [21]. This
finding confirmed the high prevalence of anaemia
during pregnancy in Burkina Faso; beyond the
threshold of 40% established by the WHO as severe
public health problem [22]. Therefore, more
efficacious interventions are needed to prevent
anaemia and its consequences on pregnant
women. In the literature, anaemia is usually
multifactorial, with iron deficiency representing
half of the causes and infections also reported as
key factors in the risk of anaemia occurrence in
pregnancy [23]. This study found that the presence
of malaria was associated with higher prevalence of
anaemia in the rural area of Burkina Faso
particularly among young adolescent pregnant
women. The report was similar to the finding from
other settings, supporting that malaria is a key risk
factor which has motivated the initiation of the
WHO policy of IPTp-SP as a prevention strategy for
malaria and its consequences in SSA [9,24,25].
More efforts are thus needed to prevent malaria in
pregnancy in area where transmission is endemic.
The study showed that nearly 25% of pregnant
women did not receive the required minimum

three doses of sulfadoxine pyrimethamine for the
intermittent preventive treatment of malaria in
pregnancy and almost 42% of women did not
perform the require minimum number of four
antenatal visits during their pregnancy. Thus,
approaches could be developed to address these
missed opportunities and the contribution of
community health workers for early identification
of pregnancies in the community and their referral
to antenatal services could engage more pregnant
women in the follow-up, and improve pregnancy
safety. The study also, find that adolescent
pregnant women were disproportionately affected
particularly during their first pregnancies and
recent studies also found that malaria prevalence
was highest among this population [25-27]. Efforts
could focus on reducing adolescent pregnancies
through community engagement and adolescent
young women sensitization, and also on the
prevention of malaria infection as well as adequate
detection and treatment of cases within this
group [26,28]. Contrary to that was expected, the
timing of antenatal visit and sulfadoxine-
pyrimethamine (SP) uptake were not directly linked
to an increased risk of maternal anaemia, however,
late visit could reduce the number of interventions
aiming to reinforce efforts to reduce malaria
related anaemia in the study settings [29]. The
prevalence of severe anaemia reported in the
current study was higher than that reported in
other sub-Saharan African setting [30,31], and this
could be attributable to the spatial variations of
malaria transmission among pregnant women in
sub-Saharan Africa [32,33] as malaria has been
identified as an important cause of severe anaemia
in pregnancy, and Burkina Faso is one on the main
countries severely affected in the region [34].
Adequate and early initiation of malaria prevention
measures during pregnancy could reduce the risk of
severe anaemia among the study population, and
thus in the country at large.

Study limitations and bias: important study
limitations are worth noting as in this study
potential selection bias could have been generated
because of the inclusion process which focused
only on pregnant women Vvisiting antenatal
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services. However, the contribution of the
community health workers, belonging to the
community itself, in the identification processes of
pregnant women could have minimised it, by
attracting some of the pregnant women who were
not use to frequently visit health centres.

Funding: the fieldwork in this project was
supported by the Clinical Research Unit of Nanoro,
Burkina Faso. The funding body had no role in the
design of the study and collection, analysis, and
interpretation of data and in drafting the
manuscript.

Conclusion

Anaemia during pregnancy in Burkina Faso has not
improved remarkably since the change of the IPTp
policy and remains excessive among pregnant
women particularly among adolescent pregnant
women and those infected with malaria. Therefore,
interventions to promote the strengthening of
antenatal care and malaria preventive measures
particularly among young adolescent pregnant
women are needed to reduce the high level of
anaemia among pregnant women in Burkina Faso.

What is known about this topic

e Anemia in pregnancy is a severe public
health problem in Burkina Faso;

e Burkina Faso has implemented the World
Health Organization recommended
strategies to reduce the prevalence of
anaemia in pregnancy.

What this study adds

e Maternal anaemia prevalence remains high
in the rural areas of Burkina Faso after two
decades of the implementation of the
intermittent preventive treatment with
sulfadoxine-pyrimethamine (IPTp-SP) and
daily iron supplementation strategies;

e Malaria remains a major risk factor for
anaemia  particularly among  young
adolescent pregnant women in the rural
area of Burkina Faso;

o Nearly 25% of pregnant women are still not
covered by the 3-doses IPTp-SP policy.
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Table 1: women basic characteristics at inclusion (n=594)

Characteristics Items Total Percentage
Age (years) < 20 136 22.9
20-35 403 67.8
> 35 55 9.3
Educational level None 316 53.3
Primary 86 14.5
Secondary 191 32.2
Plus missing™* 1 -
Occupation Unemployed 410 69.3
Employed 182 30.7
Self employed missing™* 2 -
Parity Primiparity 195 32.9
Pauciparity 303 51.1
Multiparity 95 16.2
Missing* 1 -
Miscarriage/still birth No 532 91.9
Yes a7 8.1
Missing* 15 -
BMI at inclusion (in kg/m?) <18.5 28 4.8
> 18.5 559 95.2
Missing* 7 -
HBP at inclusion No 571 96.1
Yes 23 3.9
Bed nets use No 41 7.0
Yes 545 93.0
Missing* 3 -
Number of visits < 4 246 41.4
>4 348 58.6
3-doses SP No 136 22.9
Yes 457 77.1
Missing* 1 -
Malarial infection No 490 82.5
Yes 104 17.5
Temperature > 37.5°C No 519 87.4
Yes 75 12.6

SP: sulfadoxine-pyrimethamine; Cl: confidence interval; BMI: body mass index, HBP: high blood pressure;
*Missing values were not included in calculations, but only presented as number
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Table 2: prevalence and factors of anaemia in Yako health district, Burkina Faso 2019-20

Characteristics N Anaemia (%) | OR (95%Cl) p aOR (95%Cl) | p

Overall 594 | 544 - -

Age categories (years) < 20 136 | 64.0 1.6[1.1- 0.021 1.5[1.1- 0.036
2.4] 2.3]

20-34 403 | 52.6 Ref - Ref -

>35 55 43.6 0.7[0.4 - 0.21 0.7 [0.5- 0.31
1.2] 1.3]

Educational level None 316 | 57.0 1.3[0.9-1.9] | 0.11 - -

Primary 86 54.6 1.2[0.7 - 0.45
2.0]

Secondary - plus 191 | 49.7 Ref

Occupation Unemployed 410 |53.6 0.9[0.9- 0.68 - -
1.6]

Employed/self employed 182 | 55.5 Ref

Gravidity 1 195 | 56.9 1.2[0.2- 0.40 - -
1.6]

2 or more 398 |53.3 Ref

Miscarriage/ stillbirth Yes 47 46.8 0.7[0.3-1.3] | 0.26 - -

No 532 | 553 Ref

BMI (kg/m2) < 18.5 28 53.6 1.0[0.9- 0.93 - -
2.1]

>18.5 559 |54.4 Ref

HBP at inclusion Yes 23 54.5 0.9[0.4- 0.83 - -
2.1]

No 571 | 52.2 Ref

Bed net use No 41 56.1 1.1[0.6-2.0] | 0.82 - -

Yes 545 | 54.3 Ref

SP uptake (doses) < 3 136 | 58.8 1.3[09- 0.25 - -
1.9]

>3 457 53.2 Ref

Number of visits < 4 246 | 56.9 1.2 [0.9- 0.86 - -
1.6]

>4 348 | 52.6 Ref

Malaria Yes 104 | 69.2 2.2[1.4-3.4] | 0.001 2.0[1.3- 0.002

3.2]
No 490 |51.2 Ref Ref

SP: sulfadoxine-pyrimethamine; Cl: confidence interval; HBP: high blood pressure, Ref: reference
group, HBP: high blood pressure, kg/m2: kilogram per square meter, OR: Odds ratio, aOR: adjusted OR
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