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Abstarct

Background: Anaemia in pregnancy is a risk factor
for maternal and neonatal morbidity and mortality.
Interventions to reduce its burden start from the first
antenatal visit and continue throughout pregnancy.
Previous studies report that anaemia in pregnancy is a
public health concern as early as the first antenatal
visit. This study sought to measure the prevalence
and identify risk factors of anaemia among pregnant

women attending their first antenatal visit.
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Methods: A cross-sectional study was conducted at
Buea Regional Hospital. Questionnaires were
administered to collect socio-demographic data and
risk factors of anaemia in pregnancy. Blood was used
to measure haemoglobin concentration, malaria
parasitaemia and HIV serology. Risk factors for
anaemia in pregnancy were identified using
univariable and multivariable analysis in logistic
regression. P-values <0.05 were considered

statistically significant.
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Results: Among 250 pregnant women, 171 (68.4%)
were anaemic. In multivariable analysis, malaria
infection and gravidity were significantly associated
with anaemia in pregnancy (AOR=9.47, p<0.001 and
AOR=1.98, p=0.044respectively). There was a strong
negative correlation between malaria parasitaemia
and haemoglobin  concentration (r= -0.5816,
p<0.001). Early anti-malaria therapy during the
current pregnancy was associated with a lower risk of
anaemia in  pregnancy among primigravida
(AOR=0.378, p=0.013).

Conclusions: High prevalence of anaemia in
pregnancy in this study demonstrates its public health
importance in the first antenatal visit. Malaria
infection and parity are strong modifiable and non-
modifiable risk factors respectively. Prompt anti-
malaria therapy in primigravida is critical in reducing

anaemia in pregnancy.

Introduction

Anaemia is a global problem affecting people of all
age groups in both low-income and high-income
countries [1,2]. Nevertheless, it is more prevalent in
low-income countries among pregnant women and
children [1,3]. The World Health Organisation
(WHO) estimates that more than half of the pregnant
women worldwide have a haemoglobin concentration
less than 11.0gl/dl which is diagnostic of anaemia in
pregnancy [4]. It is reported that, women in
developing countries account for 95% of all anaemic
pregnancies in the world [5]. Despite this high burden
of anaemia in low-income countries, it is usually

neglected both by individual patients and clinicians.
The aetiology of anaemia in pregnancy is

multifactorial. Some identified causes include: micro-

nutrient deficiencies for example folic acid and iron
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deficiency; infections and infestations by parasites
for example hookworm, schistosomiasis, malaria,
HIV; haemoglobinopathies for example thalassaemia
and sickle cell disease [6]; and physiological
haemodilution in pregnancy which is maximum in

the second trimester [7].

Anaemia in pregnancy has adverse effects on both
the mother and the foetus. It contributes to over 20%
of maternal deaths in Africa [8]. Furthermore, severe
anaemia in pregnancy leads to a reduction in the
blood flow to the foetus predisposing to foetal
hypoxia which can lead to intra-uterine growth
retardation, and neonatal death [8].

A national survey of anaemia in pregnancy in
Cameroon reported a prevalence of 50.9% [2].
According to WHO classification a prevalence of
anaemia greater than 40% is a severe problem of
public health significance [2]. This clearly
demonstrates that anaemia in pregnancy is a severe
problem of public health significance. Despite
relentless efforts to curb down the incidence and
prevalence of anaemia in pregnancy, it still remains a
severe public health problem in Cameroon [2].
Interventions to reduce anaemia in pregnancy usually
start from the first antenatal visit and continue
throughout pregnancy. The first antenatal visit during
pregnancy is critical because it is the moment when
most pregnant women have their first contact with
the health system during their current pregnancy.
Nevertheless, Current evidence suggests that anaemia
in pregnancy is an established serious public health
problem as early as the first antenatal visit. It is
important to understand the burden and risk factors of
anaemia in pregnancy, especially during the first
antenatal visit in view of improving public health

programs on how to target anaemia in early
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pregnancy which is currently a public health
problem. Furthermore, reducing the burden of
anaemia in pregnancy requires good locally
generated data of its prevalence and associated risk
factor which is not readily available in Buea. Thus,
this study sought to measure the prevalence and
identify risk factors of anaemia among pregnant
women attending their first antenatal visit at the Buea

Regional Hospital.

2. Methods

2.1 Study design and study setting

The cross sectional design was used and the study
involved pregnant women attending their first
antenatal visit at the Buea Regional Hospital from
June 2013 to October 2013. Buea is a town situated at
the foot of Mount Cameroon and has an estimated
population of 90,088 inhabitants according to the last
census in 2005 [unpublished data]. The Buea
Regional Hospital is a 3" category (or 2" referral
level hospital) and receives patients from Buea
Health District.

2.2 Participant eligibility
Consenting pregnant women attending their first
antenatal visit at the Buea Regional Hospital during

the study period were included in the study.

2.4 Sample size calculation

Based on sample size calculations, a minimum of 229
participants were required to measure the prevalence
of anaemia among pregnant women at their first
antenatal visit with a precision of 6% and a
confidence level of 95%. It was hypothesized that the
prevalence of anaemia among pregnant women
attending their first antenatal visit will be 68.9% as
reported in previous studies [9]. A precision of 6%
was chosen to reduce the minimum required sample
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size due to limited resources.

2.5 Participant Selection

After routine health talks during regular antenatal
visits, study participants were counselled by the study
assistant on the aim of the study. Written informed

consent was sought from all participants.

2.6 Data collection

An interviewer administered questionnaire was
designed from a comprehensive review of previous
literature on risk factors of anaemia in pregnancy.
This was used to collect information on socio
demographic characteristics and risk factors for
anaemia in pregnancy. The study assistants were
trained on data collection and questionnaire
completion.

Maternal capillary blood was obtained by a finger
prick of the fourth digit. A drop of capillary blood
was placed on the test card of a portable STAT-site
haemoglobin meter (Stan bio Laboratory, Boerne,
Texas U.S.A, serial number: 00024315) and the

haemoglobin (HB) value was read off.

Capillary blood was used to prepare thick and thin
blood films for observation of malaria parasites. The
blood films were air-dried. The thin blood film was
fixed with 100% methanol and then allowed to air-
dry again. Both blood films were stained by flooding
the slides with 10% Giemsa for 15 minutes, after
which the stain was washed off and the slides
allowed to air-dry. The slides were examined by a
certified laboratory technician under a light
microscope using the oil immersion objective (x100
objective) for malaria parasites in the parasitology
laboratory of the Faculty of Health Sciences. Malaria
parasites were counted against 200 white blood cells

(WBC) and the parasite density was calculated in
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trophozoites/pl of blood using the formula below
[10].

n
Malaria parasite density = N X WBC count

Where Malaria parasite density = number of
parasites per ul of blood, calculated in
trophozoites/pl of blood;

n = Number of malaria parasites counted against 200
WBCs:

N = Number of WBCs counted (We counted
parasites against 200 WBCs);

WBC count =white blood cell count of participants
was not measured and was assumed to be 8000
cell/ul which is a universally accepted standard [10].
A slide was considered as negative after examining

100 fields that showed no parasites.

After pre-test counselling, 5ml of venous blood was
collected into an EDTA tube which was labelled with
the participant’s study number. The blood was
centrifuged at 1000 cycles per minute and the
Determine rapid test (Alere Determine™ HIV-1/2
rapid test kits [Alere Medical Co., Japan]) performed
on the plasma. Samples which tested positive for HIV
were tested again with the second line Hexagon
(Human Diagnostic, Germany) test Kit. If positive
with  Hexagon, the sample was considered
seropositive for HIV. After counselling, the results of
the haemoglobin concentration, malaria parasitaemia
and HIV status were issued to the participants and

they were provided with appropriate advice on care.

2.7 Quality control

For quality control, 20% of the negative samples and
20% of the positive samples were randomly selected
and re-examined by another laboratory technician.
The laboratory technicians who examined the slides

for malaria parasites, conducted haemoglobin
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measurement and HIV status were blinded to the
response of the participant questionnaire. The initial
questionnaire was piloted on 10 participants and the

questions were adapted as necessary.

2.8 Data entry and analysis

The data obtained was entered into Microsoft Excel
version 7. The excel spread sheet was imported to
STATA 14 for analysis. Descriptive statistics on the
socio demographic characteristics and the distribution
of risk factors among participants was computed. A
logistic regression model for each exposure variable
was computed in the univariable analysis for their
association with anaemia and all p-values were
obtained from likelihood ratio tests. Exposure
variables that were significantly associated with
anaemia in univariable analysis were included in a
multivariable logistic  regression model and
likelihood ratio tests were conducted for each of the
exposure variables in the final model. A linear
regression was conducted between the haemoglobin
measurement and the malaria parasitaemia among the
study participants. All P-values less than 0.05 were

considered statistically significant.

2.9 Operationalisation of variables

Anaemia in pregnancy was defined by a haemoglobin
Concentration <11 g/dl [11]. The severity of anaemia
was classified into three classes according to the
WHO cut-off for the severity of anaemia at sea level
[11]. Mild anaemia: haemoglobin of 10-10.9 g/dl;
Moderate anaemia: haemoglobin of 7-9.9 g/dl;
Severe anaemia: haemoglobin of <7 g/dl [11]. The
gestational age was expressed in weeks and was
divided into trimesters as follows [7]: First trimester:
gestational age < 14 weeks; Second trimester:
gestational age 14 - 28 weeks; Third trimester

gestational age > 28 weeks. Fever was defined as an
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axillary temperature above 37.5°C. Clinical malaria

was defined as malaria parasitaemia plus fever [12].

2.10 Ethical clearance and ethical considerations

Ethical clearance was obtained from the Institutional
Review Board (IRB) of the Faculty of Health
Sciences, University of Buea. Study participants
signed an informed consent form, after counselling
by the investigator. All data was stored and was only
accessible  to  the  principal  investigator.
Questionnaires and the sample bottles were
anonymously labelled. Administrative clearance was
obtained from the Buea Regional Hospital and the

South-West Regional Delegation for Public Health.

3. Result

A total of 250 pregnant women were enrolled in the
study. The age of the study participants ranged from
17 - 39 years, with a mean age of 26.1 + 5.1 years.
Most women n=234 (93.6%) were above 20 years of
age (Table 1). shows the detailed summary of the

socio demographic characteristics of the study
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participants. The gestational age among participants
ranged from 10 — 37 weeks, with a mean gestational
age of 20.6 + 4.8 weeks. Most women 212 (86.9%)
enrolled for the booking visit at the second trimester,
meanwhile 22 (9%) enrolled in the first trimester, and
the rest 10 (4.1%) enrolled in the third trimester.
Information on the gestational age for 6 women was
missing because they could neither remember the
date of their last menstrual period nor the gestational
age of their pregnancy. The gravidity of the study
participants ranged from 1 to 6, with a median
gravidity of 2. Most women 142 (56.8%) were
multigravida. A total of 18 (7.2%) participants tested
HIV seropositive. Most women were married 128
(51.2%). A total of 98 (39.2%) women had malaria
parasites in their blood film. For those who the
malaria parasite count varied from 40 to 36,600
parasites/ul (median = 2,600; IQR = 120 — 20,050).
The geometric mean parasite count was 2,643. A
total of 14 (5.6%) women were coinfected with
malaria and HIV.

Table 1: Socio-demographic characteristics of the study participants

Characteristic Number Percentage (%) Mean = SD
Age 26.8+5.1
Less than 20 years 16 6.4 -
More than 20 years 234 93.6 -
Gestational age (weeks) - - 20.6+£4.8
First trimester 22 9 -
Second trimester 212 86.9 -
Third trimester 10 41 -
Gravidity - - 22+1.3
Primigravida 108 43.2 -
Multigravida 142 56.8 -
Parity - - 0.8+£1.2
Nulliparous 150 60 -
Fortune Journal of Health Sciences Vol. 4 No. 2 - June 2021. 363
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Primiparous 35 14 -
Multiparous 65 26 -
Educational level

Below university education 148 59.2 -
University education 102 40.8 -
Marital status

Single 122 48.4 -
Married 128 51.2 -
Malaria parasite

Negative 152 60.8 -
Positive 98 39.2 -

3.1 Haemoglobin and anaemia

The HB ranged from 5 to 14 g/dl with a mean of 10.2
+ 1.6 g/dl. The prevalence of anaemia in pregnancy
was 68.4% (n=171, CI: 0.60 - 0.72). Two (0.8%)
women were severely anaemic, while most 113
(45.2%) were moderately anaemic and 51 (20.4%)

were mildly anaemic.

3.2 Univariable analysis between anaemia and
exposure variables

In univariate analysis, young age (defined by
<20years), parity, gravidity, ownership of mosquito
bed net and the administration of an antimalarial drug
during the current pregnancy before the first ANC
visit were significantly associated with anaemia
(Table 2). Shows the odds ratios obtained from the
univariate analysis. Relative to women without
malaria, those with malaria parasitaemia were 11
times more likely to have anaemia in pregnancy (OR
= 11.25; CI 5.11 - 24.79, p <0.001). Furthermore,
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women under 20 years of age were8.24 times more
likely of having anaemia relative to those who were
above 20 years of age (OR = 8.24; Cl 1.07 - 63.53,
p<0.001). Women who owned bednets were less
likely of being anaemic relative to those who did not
own bednets (OR = 0.56: Cl 0.33 - 0.95, p = 0.03).
Relative to multigravida women, primigravida had
three times the odds of being anaemic (OR =3.61; CI
0.15 - 0.50, p<0.001). Relative to Multiparous
women, Nulliparous women had two times the odds
of being anaemia (OR = 2.51; ClI 1.47 — 4.30, p <
0.001). Relative to women who received an
antimalarial drug during the current pregnancy, those
who did not receive an antimalaria drug had 2 times
the odd of being anaemic (OR 2.02, Cl 1.16 - 3.50 P
= 0.013).Anaemia in pregnancy was significantly
associated with malaria and HIV coinfection, with all
coinfected women being anaemic (X°= 7.50, p =
0.006).
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Variable Anaemia (%) Crude OR Cl P-value
Malaria
Negative 76 (50 1 -
J (50) <0.001
Positive 90 (91.8) 11.25 5.11 - 24.79
Age group
More than 20 years 151 (64.5) 1 -
<0.001
Less than 20 years 15 (93.8) 8.24 1.07 - 63.53
Ownership of bednet
No 101 (72.1) 1 -
0.031
Yes 65 (59.1) 0.56 0.33-0.95
Slept under bednet last night*
No 43 (60.6) 1 -
0.672
yes 22 (56.4) 0.84 0.38-1.86
Trimester of pregnancy
First 14 (63.6) 1 -
Second 139 (65.6) 1.09 0.44-271 0.203
Third 9 (90.0) 5.14 0.55 - 48.37
Gravidity
Multigravida 78 (54.9) 1 -
- <0.001
Primigravida 88 (81.5) 3.61 2.01-6.50
Fever (axillary temperature >37.5)
No 132 (69.1) 1 -
0.11
Yes 34 (57.6) 0.61 0.33-1.11
History of Fever in the current pregnancy
No 132 (69.1) 1 -
0.245
Yes 34 (57.6) 1.39 0.80-2.41
HIV status
No 150 (64.7) 1 -
0.053
Yes 16 (88.9) 4.37 0.98 - 19.49
Marital status
Single 85 (69.7 1 -
J i (697 0.28
Married 81 (63.3) 0.75 0.44-1.27
Clinical Malaria
No 142 (63.7) 1 -
0.004
Yes 24 (88.9) 4.56 1.33-15.63

Antimalaria treatment during the current pregnancy

Fortune Journal of Health Sciences

Vol. 4 No. 2 - June 2021.

365



Fortune J Health Sci 2021; 4 (2): 359-372

DOI: 10.26502/fjhs.027

No 121 (71.6)

0.013

Yes 45 (55.6)

0.50

0.29 - 0.86

3.3 Multivariable analysis between anaemia and
exposure variables

In multivariable analysis, malaria parasitaemia and
gravidity were significantly associated with anaemia
(Table 3). shows the odds ratios obtained from the
multivariable analysis. Relative to women without
malaria, those with malaria parasitaemia were 9.479
times more likely of having anaemia (AOR 9.47; CI
= 420 - 21.29, p <0.001) after adjusting for

administration of antimalaria during the current
pregnancy, Gravidity, ownership of bednet and
maternal age group.  Furthermore, relative to
multigravida women, primigravida women had 1.98
times more likely of having anaemia (AOR = 1.98:
Cl 1.01 - 3.88, p = 0.044) after adjusting for
administration of antimalaria during the current
pregnancy,

malaria parasitaemia, ownership of

bednet and maternal age group.

Table 3: Multivariable analysis between significant univariable covariates and outcome

Variable Adjusted OR Cl P-value
Malaria
Negative 1 -

<0.001
Positive 9.47 4.20 - 21.29
Age group
More than 20 years 1 -

0.084
Less than 20 years 4.99 0.59 - 43.04
Ownership of Mosquito bednets
No 1 -

0.223
Yes 0.68 0.37-1.23
Gravidity
Multigravida 1 -

_ 0.044

Primigravida 1.98 1.01-3.88
Antimalaria treatment during the current pregnancy
No 1 -

0.075
Yes 0.56 0.30-1.06
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3.4 Effect modification of early anti-malaria
therapy and gravidity

There was a modification of the association between
early anti-malaria therapy and relative risk of
anaemia in pregnancy by gravidity (X? = 3.66, p =
0.056). The adjusted stratum specific OR for the
association between anti-malaria therapy and

anaemia among primigravida and multigravida are

DOI: 10.26502/fjhs.027

illustrated in (Table 4). There was strong evidence
that administration of early anti-malaria therapy
during the current pregnancy in primigravidawas
associated with a lower odds of anaemia in
pregnancy (OR = 0.378, Cl = 0.175 — 0.816, p =
0.013) after adjusting for malaria infection,
ownership of bednet and maternal age group. This

protective effect was not seen among multigravida.

Table 4: Stratum Specific AOR of association between anti-malaria treatment and anaemia in pregnancy

Gravidity AOR of association between anti- | CI p-value
malaria  treatment in
pregnancy  and anaemia
pregnancy
Primigravida 0.38 0.175-0.816 0.013
Multigravida 1.58 0.430-5.785 0.491

3.5 Variation of malaria parasitaemia and haemoglobin

Among participants who had malaria, there was a strong negative correlation between the haemoglobin level and
malaria parasitaemia of participants (B = -0.00013, r = -0.5816, p <0.001) (Figure 1). Shows the scatter plot of
haemoglobin concentration and malaria parasitaemia and a fitted regression line.
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Figure 1: Scatter plot of haemoglobin and malaria parasitaemia count with fitted regression line
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4. Discussion

This study sought to measure the prevalence and
identify risk factors of anaemia among pregnant
women attending their first antenatal visit at the Buea
Regional Hospital. The prevalence of anaemia in the
first antenatal visit in this study was 68.4%. Malaria
infection and gravidity were significantly associated
with anaemia at the first antenatal visit. Relative to
women without malaria, those with malaria
parasitaemia had 9.47 times more likely of having
anaemia during the first antenatal visit. Furthermore,
relative to multigravida, primigravida had 2.07 times
more likely of having anaemia during the first

antenatal visit.

Evidence from previous studies in malaria endemic
countries have shown varying results on the
prevalence of anaemia in pregnancy. A cross
sectional study of women in their first ANC visit in
Buea reported a similar prevalence of 68.9% [9]. The
prevalence of severe anaemia in this study was 0.8%
which is half that reported in a previous study in
Buea [9]. This discrepancy may be due to the
different techniques of haemoglobin measurement
used in both studies. It has been well documented
that measurements of the prevalence and incidence of
anaemia are fundamentally dependent on the methods
of blood collection and techniques of haemoglobin
measurement [13]. In this study, we used a
haemoglobin meter, while Achidi et al [9]. Used
microcapillary tubes to measure the HB. Other
studies in malaria endemic countries in Sub-Saharan
Africa found similar prevalence of anaemia in
pregnancy like in Kenya (69.1%) [6] and Calabar
(59.6%) [14]. Furthermore, the prevalence of
anaemia in this study was higher than the national
prevalence of anaemia in pregnancy in Cameroon of
50.9% reported by WHO in 2008 [2]. On the other
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hand, lower prevalence of anaemia during the
booking visit have been documented in other malaria
endemic regions in Sub-Saharan Africa like Ibadan,
Nigeria (25.6%) [15], and Port Harcourt, Nigeria
(23.29%)[8].

Malaria infection is a significant cause of anaemia
among pregnant women in malaria endemic regions.
In this study, malaria infection was associated with
almost 10 times increase in the odds of having
anaemiaat the first antenatal visit after adjusting for
other potential confounders. Similar studies have also
found a strong association between malaria infection
and anaemia at the first antenatal visit, but reported
lower odds of disease association. Achidi et al.
reported an OR of 2.86 [9]; Ouma et al. reported an
OR of 1.34 [6]; Bardaji et al. reported an OR of 4.01
[16]. There are plausible reasons for the higher OR
observed in our study compared to the others. The
women in our study had a higher malaria
parasitaemia with a higher geometric mean malaria
parasite density of 2,643 compared to a mean parasite
density of 994 reported by Achidi et al. [9]. and 1,678
reported by Bardaji et al. [16]. This higher parasite
density could be the underlying reason for the
stronger association between malaria infection and
anaemia observed in our study. This supposition is
further strengthened by the strong negative
correlation between malaria parasitaemia and
haemoglobin concentration found in this study. The
pathophysiology of anaemia due to malaria has been
well described. Some of the mechanisms through
which malaria infection causes anaemia are: removal
of parasitized red blood by the immune system:
excessive removal and destruction of non-parasitized
red blood by the immune system: and suppression
erythropoiesis in the bone marrow [6]. The aetiology
of anaemia in pregnancy is multifactorial but

previous studies have shown that in tropical Africa,
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malaria infection, Iron and folate deficiencies are the

most important causes [9].

Primigravida have a higher risk of malaria-induced
anaemia in pregnancy compared to multigravida. In
our study, primigravida had 2 times the odds of
having anaemia during the first antenatal visit relative
to multigravida. Similar findings have been reported
in other studies [9]. A meta-analysis of an association
between anaemia in primigravida compared to
multigravida in malaria endemic regions reported that
primigravida had 1.32 times the odds of having
anaemia in pregnancy compared to multigravida
(95%; CI 1.15-1.52) [17]. On the other hand, this
discrepancy in the risk of being anaemic among
primigravidae and multigravidae is absent in areas
which are not endemic for malaria [17]. The higher
prevalence of anaemia in primigravidae can be
attributed to their higher susceptibility to malaria in
pregnancy due to their lower immunity to malaria.
On the other hand, primigravida who took an anti-
malaria drug before the first antenatal visit were less

likely to have anaemia in pregnancy.

HIV infection is an important risk factor for anaemia
in pregnancy. Previous studies have identified HIV
infection as a risk factor for anaemia in pregnancy
[18,19]. Nevertheless, in our study, HIV was not
significantly associated with anaemia. The p-value of
the odds ratio for the association between HIV and
anaemia was however very close to the cut-off for
statistical significance. Therefore, a plausible reason
why HIV infection was not significantly associated
with anaemia in our study could be because our study
was not powered to detect an association between
HIV infection and anaemia. On the other hand, the
mean haemoglobin among HIV positive women was

lower than those of HIV negative women. Previous
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studies in Cameroon have reported HIV seropositive
mothers to have a significantly lower haemoglobin
compare to HIV negative mothers [20].

Public health interventions to reduce the burden of
anaemia in pregnancy usually start at the first
antenatal visit. This is because it is usually the time
during which pregnant woman have their first contact
with the health care system during pregnancy. Some
of the interventions currently implemented in the
Buea Regional Hospital include: routine provision of
haematinics (iron and folic acid supplements) to
pregnant women, routine testing and prompt
treatment of malaria infections, provision of free
mosquito nets in pregnancy and provision of
Sulfadoxine and  Pyrimethamine intermittent
preventive therapy during pregnancy. Nevertheless,
as our study has demonstrated, anaemia associated
with malaria is a severe problem at first antenatal
visit. Therefore, there is a need for innovative
interventions which address the problem before the
first antenatal visit. Previous studies have reported
that most women of reproductive age in low-income
countries have iron and folic acid deficiency, with
risk factors acting synergistically, increasing their
risk of anaemia [21]. Some of these factors include:
poor nutrition; repeated infections by parasites like
malaria and hookworm; monthly blood loss; and
repeated pregnancies [21]. Therefore, designing and
implementing public health interventions targeting
women of reproductive age during preconception
care could help to contribute in the reducing the
burden of anaemia at the first antenatal visit and its

burden in pregnancy.

Despite adding to the literature, our study has some
limitations. Due to the small sample size, it is

plausible that we could not detect statistical
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significance between some exposures and the
outcome. Due to limited resources, some known
causes of anaemia in pregnancy were not measured
such as iron deficiency, helminthic infestation,
chronic diseases, nutritional deficiencies. This could
have led to an overestimation of the odds of
association between anaemia and malaria.

5. Conclusions

Anaemia is a severe problem of public health
significance as early as the first antenatal visit among
pregnant women in the Buea Regional Hospital.
Malaria infection and gravidity were significantly
associated with anaemia at the first antenatal visit.
This adds to the evidence of the risk of malaria and
primigravida status as potential risk factors for
anaemia in pregnancy. While there are interventions
in place to reduce the burden of malaria and anaemia
in pregnancy, women can only benefit after the
booking visit when malaria and anaemia are already
significant problems. Thus, there is a need for
interventions higher upstream before women get
pregnant via preconception care and during early
pregnancy, especially during the first pregnancy. Our
study design could only allow us to demonstrate
associations and not a direct causal relationship
between exposure and outcome variables. We
recommend that more detailed studies be carried out
to identify the causes of anaemia in pregnancy in the
Buea Health district.

5.1 What is already known on this topic
e Anaemia in pregnancy is a major problem of
public health significance in Sub-Saharan
Africa.
e In malaria endemic countries, malaria is
strongly associated with anaemia in

pregnancy.
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e Relative to multigravida, primigravida are at
a higher risk of malaria and anaemia in

pregnancy.

5.2 What this study adds

e There is a strong inverse relationship
between  malaria  parasitaemia  and
haemoglobin  concentration in  pregnant
women.

e There is evidence that early anti-malaria
therapy during the current pregnancy before
the first ANC visit in primigravida is
associated with a lower relative risk of
anaemia in pregnancy.

e Malaria and HIV coinfection is strongly

associated with anaemia in pregnancy.
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