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ABSTRACT

Introduction: Anemia in pregnancy represents a life-threatening but preventable reason for
maternal and childhood morbidity and mortality. Although intervention measures are practiced in
most affected countries like Cameroon, the impact of anemia on pregnant women is still apparent in
most local communities. The relative contribution of sociodemographic related to anemia throughout
gestation varies greatly and warrants investigation in urban and rural communities in developing
countries, where the condition is most apparent.

Methods: A cross-sectional study design was carried out from February to July 2019 at six sites,
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Regional Hospital Buea, Bokwango Integrated Health Center (IHC), Buea - Road IHC, Buea town
IHC, Molyko IHC, and Great Soppo IHC. A total of 408 pregnant women were enrolled in the study.
The sociodemographic characteristics identified through questionnaires filled by the participants
included age, marital status, educational status, occupation, gravida status, alcohol intake, iron
folate intake, knowledge on anemia and crave for non-food substance. The clinical factors of
participants gathered included previous records of diarrhea within the last 6 months, diagnosis for
worm infection for the last 6 months, diagnosis for Malaria for the last 6 months. A blood sample
was collected and analyzed with a haemoglobinometer ( HemoCue 201+ system, Sweden). SPSS
version 22 statistical package software was used to perform the data analysis. Factors related to
anemia among participants unadjusted and adjusted odds ratios with their 95%CI were calculated
using logistic regression models.

Results: The prevalence of anemia was 50 %. Among the anemic study participants 0.74 %, 11.76
%, and 37.50 % recorded severe, moderate, and mild levels of anemia respectively. The majority of
the anemic participants 195 (95.6%) and 126 (61.8) had recently been diagnosed for Malaria and
worm infections respectively. Craving for non-food substances (Calabar clay) and poor adherence to
iron folate intake had a prevalence of 120 (58.8%) and 117 (57.4%) respectively. Multinomial logistic
regression analysis showed that, irregular adherence to iron folate intake and reduce intake of iron
folate frequency 2-3 times/week was statistically significantly associated with anemia (p=0.0001 and
p= 0.0001 respectively). We equally observed a statistically significant association of alcohol drink
consumption and craving for non-food substances (Calabar clay) with anemia (p=0.004 and
p=0.0001 respectively). Cases of worm infection for the last 6 months were statistically significantly
related to anemia (p = 0.004).

Conclusion: Anemia is high among pregnant women in the Buea health district. Factors associated
with persistent anemia despite intervention measures in the community hospitals include malaria; no
intake or reduced intake of iron folate; alcohol drinks consumption; craving for non-food substances
(Calabar clay) and previously diagnosed worm infection within the last 6 months.

Keywords: Anemia; Buea; persistent; malaria; iron-folate; Calabar clay; alcohol; worm-infection.

1. INTRODUCTION reduced hemoglobin concentration, this is often
termed physiological anemia of pregnancy [11,
Anemia is a public health problem affecting the  12]. According to the World Health Organization
population of all age groups in both developed (WHO), anemia in pregnancy is when the Hb
and developing countries. Its highest prevalence level is <11 g/dl. Anemia during pregnancy is
being among children aged <5 years and taken into accountsevere when hemoglobin
pregnant women. Globally, anemia affects 1.62 concentration (Hb) is a smaller amount than 7.0
billion people (25%), out of which 56 million are  g/dl, Moderate whenit's 7.0 to 9.9g/dl and mild
pregnant women [1,2]. About 800 women a day when itis 10.0 to 10.9g/dl [13].
are still dying from complications in pregnancy
and childbirth globally [3]. Anemia during Anemia during pregnancy contains a form of
gestation represents a dangerous cause of contributing factors including nutritional,
maternal and childhood morbidity and mortality infectious diseases, with iron deficiency
[4]. The health effects for the mother include accounting for 75% of anemia cases [14]. Other
fatigue, poor work capacity, impaired immune key determinants of anemia include maternal
function, increased risk of cardiac diseases, and age, parity levels, trimester of pregnancy, rural
mortality [5-7]. Anemia in pregnancy is related to  residents [15]. The relative contribution of each
increased risk of Preterm birth and low birth of these factors to anemia during pregnancy
weight babies [8,9], which are still the leading varies greatly by geographical location, season,
causes of neonatal deaths in developing and dietary practice [16].
countries like Cameroon contributing to 30%of
deaths [10]. In Cameroon anemia is a severe public health
problem in pregnancy [17,18]. The interventions
During pregnancy, the entire blood volume implemented in Cameroon to reduce the burden
increases by about 1.5 liters [11]. The plasma of anemia during pregnancy include anemia
volume increases more compared to red cell screening during pregnancy and treatment,
mass which resulting in hemodilution and givinga mixture of the B complex (FeFo) and
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iron supplements for 3 months, deworming,
intermittent prophylaxis treatment for malaria
(IPTp) with sulfadoxine-pyrimethamine (SP) from
14 weeks, free provision of mosquito treated
nets, and health education during the antenatal
visits. there's a necessity to know current data on
anemia among pregnant women. Therefore this
study aims to determine the prevalence and
factors associated with anemia amongst
pregnant women in the Buea health area.

2. METHODS

2.1 Study Design and Settings

A cross-sectional study design was conducted
from February to July 2019 at six sites, Regional
Hospital Buea, Bokwango Integrated Health
Center (IHC), Buea - Road IHC, Buea town IHC,
Molyko IHC, and Great Soppo IHC.

2.2 Inclusion and Exclusion Criteria

Pregnant women within the ages of 18 and 44
years and those who consented to participate in
the study were included in the study. Those who
were severely sick and anemic and hospitalized
and those less than 18 years and greater than 44
were excluded from the study.

2.3 Sample Size Determination

The sample size was calculated using a single
population proportion formula with the following
assumptions: 95% confidence level, 5% margin
of error, and 57% expected prevalence of
anemia among pregnant women in the Buea
Health District reported by Anchang et al. (2017).
Given these assumptions the required sample
size was found to be 377. But our study recruited
408 participants. A convenient sampling
technique was used as only those who were
willing, gave their consent after been informed
about the study, and fulfilled the inclusion criteria
were enrolled in the study.

2.4 Study Variables
2.4.1 Anaemia level

The anemia level was determined based on
previous work by Anchang et al., 2017, wherein
Hb concentration was expressed in grams per
decilitres (g/dl). Anemia was defined as Hb value
< 11 g/dl. Anemia severity was defined as
follows: Mild anemia (Hb: 10 10.9 g/dl),
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Moderate anemia (Hb: 7 - 9.9 g/dl), and Severe
anemia ( Hb < 7 g/dl).

2.4.2 Data collection instrument,
sociodemographic and clinical
characteristics of the participants

The sociodemographic characteristics identified
through questionnaires filled by the participants
include age, marital status, educational status,
occupation, gravida status, alcohol intake and
crave for non-food substance. Moreover, the
clinical characteristics of participants gathered
include previous records of diarrhea within last 6
months, diagnosis for worm infection for the last
6 months, diagnosis for Malaria for the last 6
months and their responses were confirmed
through recent data taken from laboratory
investigation sheets and other information sheets
presented by the participants. Meanwhile, data
on iron folate intake and knowledge on anemia
was also collected through the questionnaire.

2.5 Blood Sample Collection

Each participant's third finger was cleaned using
a wet alcohol swab and then allowed to dry.
Using a sterile lancet the finger was pricked with
a rapid puncture, sufficiently deep to allow the
free flow of blood.

2.6 Laboratory investigation

Twenty (20) ul the second drop of blood was
placed on and the strip inserted in a
haemoglobinometer (HemoCue 201+ system,
Sweden).

2.7 Method of Statistical Analysis

Data were entered using Microsoft Excel
package software. After a thorough cleaning, the
data was exported to SPSS version 22 statistical
package software for further analysis. Descriptive
statistics such as mean, standard deviations
(SD), frequency, and percentage were used to
describe the variables of the study. To describe
factors associated with anemia among
participants unadjusted and adjusted odds ratios
with their 95%CI were calculated using logistic
regression models.

3. RESULTS
3.1 Sociodemographic Characteristics

A total of 408 participants were recruited for the
study. The median age range was between 18 to



26 years. The majority of the study participants
were married 282 (69.1%). near half 174 (42.7%)
of the study, participants did business as an
occupation. About half the study participants 207
(50.7%) had secondary educational status.
Also, the majority of the study participants 324
(79.4 %) did not consume alcoholic drinks for the
last six months. The summary of the
demographic data is shown in Table 1.

Table 1. Summary of the demographic data

Characteristics Frequency Percentage

(n) (%)
Age (years)
18 — 26 174 42.7
27-35 162 39.7
36 — 44 72 17.6
Marital Status
Single 123 30.2
Married 282 69.1
Divorced 3 0.7
Occupation
Business 174 42.7
Farming 45 11
Student 72 17.7
Housewife 54 13.2
Civil servants 60 14.7
Unemployed 3 0.7
Education
Primary 39 9.6
Secondary 207 50.7
Tertiary 162 39.7
Gravida
Primigravid 108 26.5
Secundigravid 135 33.1
Multigravid 165 40.4

3.2 Clinical Characteristics

The mean Hb concentration ((+SD) was 11.88 +
9.937. With regards to study participant's
previous records, 279 (68.4%), 393 (96.3%), and
18 (4.4%) had positive results on worm infection,
malaria infection, and diarrhea occurrence
respectively for the last 6 months. Further, we
observed that 147 (36.0%) study participants did
not adhere to iron folate intake recommended by
their health service provider. Our study observed
that 168 (41.2 %) of the study participants crave
non-food substances (Calabar clay).

3.3 Prevalence of Anemia

The prevalence of anemia was 50 % (Table 2).
Among the anemic study participants, 0.74 %,
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11.76 %, and 37.50 % had a severe, moderate,
and mild level of anemia, respectively (Fig. 1).
The majority of the anemic participants 195
(95.6%) and 126 (61.8) had recently been
diagnosed for Malaria and worm infections
respectively. Participants who crave for non-food
substances (Calabar clay had a prevalence of
120 (58.8%). Further, poor adherence to iron
folate intake among study participants had
anemia prevalence of 117 (57.4%). Fig. 2
summarises the prevalence of anemia for the

sociodemographic  status of the study
participants.

Table 2. Prevalence of anemia
Prevalence Frequency Percent
Negative 204 50
Positive 204 50
Total 408

3.4 Risk factors Associated with Anemia
Prevalence during Pregnancy in the
Buea Health District

Multinomial logistic regression analysis showed
that, irregular adherence to iron folate intake and

reduce intake of iron folate frequency 2-3
times/week  was  statistically  significantly
associated with anemia (p=0.0001 and p=

0.0001 respectively), with an increase odd ratio
OR=21.233, [95% CI = 11.96, 37.69] and OR =
12.099, [95% CI = 6.56, 25.61] respectively. We
equally observed a statistically significant
association of alcohol drinks consumption and
craving for non-food substances (Calabar clay)
with anemia with increased odds ratio (OR =
2.08, [95% Cl = 1.27, 3.43], p = 0.004 and OR =
4643, [95% CI = 3.08, 712], p 0.0001
respectively). Further, diagnosed cases of worm
infection for the last 6 months were statistically
significantly associated with anemia (p = 0.004).
Additionally, age (18 — 26 vyears), diarrhea
infection within the last 6 months, and gravid
status among the pregnant women showed an
increased odd ratio but were not statistically
significantly associated with anemia Table 3
summarises the factors associated with anemia
during pregnancy among women at the Buea
Health District.

4. DISCUSSION
Anemia in pregnancy represents a life-
threatening but preventable reason behind

maternal and childhood morbidity and mortality



[4]. The health effects for the mother include
fatigue, poor work capacity, impaired immune
function, increased risk of cardiac diseases, and
mortality [5-7]. Anemia in pregnancy is related
to increased risk of Preterm birth and low birth
weight babies [8,9], which are still the leading
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causes of neonatal deaths in developing
countries like Cameroon contributing to 30%of
deaths [10]. This study was conducted to see the
prevalence and factors related to persistent

anemia among pregnant women within the Buea
Health District, Cameroon.

= Mild Anaemia = Moderate Anaemia = Normal

Severe Anaemia

Fig. 1. Anemia severity status among pregnant women at the Buea Health District

Percentage
120

100
80
60
40

95.6

26.5

M Anaemia

Fig. 2. Frequency of anemia with sociodemographic and clinical variables of pregnant women
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Table 3. Multinomial logistic model of factors associated with Anemia during pregnancy
among women at the Buea Health District

Variables Parameters n (%) Odd Ratio 95% Confidence p-Value
(OR) interval (Cl)

Age (years) 18 — 26 174 (42.6) 1.041 0.600 — 1.808 0.885
27-35 162 (39.7) 0.628 0.359 — 1.097 0.102
36 —44° 72 (17.6) 1.00

Diarrhea (last 6 Yes 18 (4.4) 2.063 0.759 — 5.606 0.156

months) No® 390 (95.6) 1.00

Iron folate Intake Irregular 147 (36.0) 21.233 11.962 - 37.691  0.0001
2-3 times/week 87 (21.3)  12.099 6.560 — 25.606 0.0001
Regular® 174 (42.7) 1.00

Diagnosed Worm Yes 279 (68.4) 0.538 0.352 - 0.823 0.004

infection (last 6 No® 129 (31.6) 1.00

months)

Diagnosed malaria Yes 393 (96.3) 0.657 0.229 - 1.880 0.433

(last 6 months) No® 15 (3.7) 1.00

Alcohol intake Yes 84 (20.6) 2.088 1.270 - 3.432 0.004
No® 324 (79.4) 1.00

Crave for non-food Yes 168 (41.2) 4.643 3.029 -7.116 0.0001

substance (Calabar  No° 240 (58.8) 1.00

clay)

Knowledge Poor 159 (39.0) 0.940 0.631 — 1.400 0.761
Good® 249 (61.0) 1.00

Gravida status Multigravid 165 (40.4) 1.002 0.616 — 1.629 0.993
Secundigravid 135 (33.1) 1.397 0.841 -2.322 0.197
Primigravid® 108 (26.5) 1.00

¢ = comparing group

The prevalence of anemia in this study was 50%.
When compared to previous studies, our value
was higher than 39.8% and 49.3% reported by
Tchente et al. [19], in Douala and Stevens et al.
[7], in Cameroon as a whole respectively. The
high prevalence of anemia in this current study
may be because many pregnant women are not
regularly or not even taking iron supplements
and folic acid (iron and folate deficiencies),
making them anemic. The high prevalence might
also ensue tothe factthat these pregnant
women don't seem to be sleeping under
impregnated mosquito nets or might be living
around bushes, stagnant water, which provide a
suitable environment for malaria infection and
thus, they become anemic.

However, our prevalence observed during
this study was less than the anemia prevalence
of 68.9% reported within the general population
of the Fako Division, Southwest Region,
Cameroon [20], and 57% reported in the Buea
Health District by Anchang-Kimbi et al. [18]. The
low anemia prevalence during this current
study may well be attributed to the relentless
effort of the govt.to scale back malaria rates
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through the distribution of insecticide-treated bed
nets (ITNs)to each pregnant woman moreover
as an intense sensitization campaign through
media. Also, Iron deficiency accounts for more
50% reason behind anemia, maybe the
haematinic supplementation by the govt. could
account for the drop. Moreover, most of the
pregnant women were responsive tothe
importance of taking iron supplements and folic
acids.

In this study, the prevalence of anemia in
pregnant women with worm infection was 68.4%.
This high prevalence may be because they are
not taking proper medications for the worm
infection or are not aware they have worm
infection and need proper treatment. The finding
may be justified by the fact that these worms
require iron for their growth and reproduction,
they will feed on the body's iron-making these
pregnant women to be iron deficient leading to a
high prevalence of anemia.

Pregnant women with malaria infection had a
high prevalence of 96.3% in this study. This
prevalence is high compared to the study



performed by Mihiretie et al. [21] with a
prevalence of 58.7%. Several justifications may
be associated with high anemia among pregnant
women. This high prevalence in this group of
pregnant women maybe because they are not on
any anti-malarial drug to treat malaria as the
plasmodium feeds on RBCs thereby reducing
the level of RBCs making the person
anemic. Also because these pregnant women
don't have insecticide-treated bed nets (ITNs) to
sleep under or some have them but deliberately
refuse to use them saying it causes too much
heat.

Out of all anemic pregnant women; mild,
moderate, and severe anemia accounted for
37.50%, 11.76%, and 0.74% respectively. This is
somewhat lower than a study conducted by
Mihiretie et al. [21].

t was observed during this study that no intake or
reduce intake of iron folate frequency 2-3
times/week was statistically significantly related
to anemia. We equally observed a statistically
significant  association of alcohol  drink
consumption and craving for non-food
substances (Calabar clay) with anemia. Further,
diagnosed cases of worm infection for the last 6
months were statistically significantly related to
anemia. Additionally, age (18 — 26 years),
diarrhea infection within the last 6 months, and
gravid status among pregnant women were
significantly related to anemia.

5. CONCLUSIONS

Anemia is still high among pregnant women in
the Buea health district with an overall
prevalence of 50%.

Factors including no intake or reduced intake of
iron folate, alcohol drinks consumption, and
craving for non-food substances (Calabar clay)
and diagnosed worm infection within the last 6
months were all significantly associated with
anemia among pregnant women.
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