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Abstract

Introduction: anemia among pregnant women is
endemic in developing countries and often results
in complications to mother and fetus (born or
unborn). WHO estimates showed that sub-Saharan
Africa has the highest prevalence of 57.1%. The
objective here is to determine the prevalence of
anemia and its associated factors among pregnant
women attending Kintampo North Municipal
Hospital (KNMH). Methods: a cross-sectional study
in which data were collected among 496 pregnant
women who attended KMH between May 2019
and June 2019. Structured questionnaires were
used to obtain information on sociodemographic
factors, medical history, and key dietary
consumption patterns of participants. The main
outcome of interest is anemia in pregnancy,
defined as a hemoglobin concentration of less than
11.0g/dl. Test of associations  between
independent variables and the dependent variable
was examined using Chi-square. Binary logistic
regression models were also fitted after
dichotomizing the outcome by whether the women
had anemia or not. Statistical significance level
was assessed at 5% and 95% confidence interval.
Results: the prevalence of anemia was moderate.
It is associated with these factors: basic education
(tripled the risk), farming/trading reduced the risk
by 94%, birth interval of less than 2 years doubled
the risk, parity (primiparous and multiparous)
doubled the risk, fruits and vegetables
consumption (once and twice a week) tripled the
risk and pica consumption among the pregnant
women doubled its risk. Conclusion: prevalence of
anemia was high. Pica, educational level,
occupation, and frequency of intake of fruits and
dark green leafy vegetables were associated with
anemia among pregnant women.

Introduction

Pregnancy is a joyous and rewarding period in a
woman's life. It is not just a matter of waiting to
give birth. It can also be a source of pain and
sorrow when complications and unforeseen

situations jeopardize the pregnancy, resulting in
illness or even death [1]. Anemia is among the
conditions that could take away the joy of a
couple. During normal pregnancy, blood
increases in volume, leading to concomitant
hemodilution [2]. Though red blood cell (RBC)
increases in mass during pregnancy, plasma
volume increases more, resulting in a relative
anemia [3]. This increase in plasma volume
compared to the increase in RBC results in a
physiologically lowered hemoglobin (Hb) level [2].
The demand for iron in the blood increases with
pregnancy. This leads to an increased risk of iron
deficiency in pregnant women, with 57.1% of
them in developing countries suffering from
anemia [4]. This increased iron demand leads to an
increased risk of iron deficiency in pregnant
women, with 57.1% of them living in developing
countries [5]. Anemia is directly responsible for
more than 3% of maternal mortality in Africa [6].
Pregnancy anemia lowers blood loss tolerance,
resulting in decreased function and heart
failure [7]. An estimated 56 million pregnant
women are anemic across the globe [8]. Anemia in
pregnancy is estimated to affect 41.8 percent of
pregnant women worldwide, with rates ranging
from 5.7 percent in the United States to 75
percent in the Gambia [9]. Anemia affects half a
billion women of reproductive age worldwide [8].
In 2011, anemia affected 29 percent of
non-pregnant women and 38 percent of pregnant
women aged 15-49 years globally, with the highest
frequency in South Asia and Central and West
Africa [10].

About 50% of reported cases of anemia in
developing countries are related to nutritional
anemia, and they occur because of insufficient
iron intake [11]. Diet restriction, growth spurt, and
heavy blood loss in any form are risk factors for
developing anemia [12]. Age, ethnicity, parity, and
education are but a few of the many determinants
of anemia in pregnant women [13]. Different parts
of the world have varying estimates for the
prevalence of maternal anemia. Reports from
developed countries indicate 2.0% - 45.0% of
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pregnant women are diagnosed with anemia,
which is generally higher in developing countries
(5.0% - 90.0%) [9]. The worldwide prevalence of
anemic pregnant women according to the World
Health Organization (WHO) report was 55.9% [14].
India was reported to have a prevalence range of
33.0% - 8.0% [9]. The highest prevalence of
maternal anemia was recorded in sub-Saharan
Africa (SSA). However, it is declining slowly over
the years compared to other regions [15]. WHO
classifies maternal anemia to be mild if the
prevalence is 5-19%, moderate if the prevalence is
20-39%, and severe if it is at least 40% [16].
According to a WHO report, 62% of pregnant
women in Ghana have a blood Hb concentration of
less than 11.0 g/L, and this according to the same
report is an issue of severe public health
importance [17]. A multinational study that
compared anemia prevalence, access, and usage
of antenatal care and anemia reduction
interventions, estimated the maternal prevalence
of anemia in Ghana to be 70%, this figure exceeds
the WHO “severe public health problem”
threshold [16].

Studies across the globe demonstrate a high
prevalence of anemia in pregnancy [18]. In Ghana,
the most common condition pregnant women
present with at the health facilities is anemia. This
may increase morbidity and mortality in both
pregnant women and their unborn or newly born
children. In the year 2003, the Ghana Health
Service (GHS) estimated that 200 women died
during pregnancy and childbirth due to anemia-
related complications [19]. In 2014, 45 percent of
pregnant women in Ghana were anemic [20] and
by 2017, the prevalence of anemia reduced to 29
percent [21]. None of such studies have been
conducted in the Kintampo North Municipality to
estimate the prevalence of maternal anemia and
its associated factors. Therefore, to bridge this
gap, the present study was designed to estimate
the prevalence of anemia at registration and
current ANC visit, demographic characteristics of
those at risk, and the major causes in support of
interventions to decrease the incidence of anemia

in pregnant women within the Kintampo North
Municipality in the Bono East of Ghana.

Methods

Study area: the study was conducted in the
Kintampo North Municipality (KNMH) in the Bono
East Region of Ghana. The Municipality is one of
the 11 municipals/districts in the Bono East Region
with a total population of 111,448 [22] and an
estimated pregnancy of 4,534 for the year 2017. It
has an average annual ANC registrant of 4,968, a
monthly gestation of 36 weeks, and an ANC
attendant of more than 278. The Kintampo North
Municipality has 17 facilities offering antenatal
care, 3 of which are in urban settings and the rest
are in a rural setting. Facilities in urban settings
comprise a government hospital (KNMH), 2 private
hospitals, and 1 private maternity home. Facilities
in rural settings included 4 health centers (H/C)
and 10 community-based health planning and
services (CHPS) compounds (KMHD, 2017). The
facility provides these services: ANC, inpatient,
OPD, pharmacy, X-ray, laboratory, mortuary,
maternity, and theatre. The hospital has 87 beds,
with an average outpatient case of 400 per day.
The number of nurses is 134 and 3 doctors with 8
physician assistants. There are 12 midwives, 4
community health nurses, a dietician, and 2
nutrition officers.

Study design: this was a hospital-based cross-
sectional study that was carried out at the KNMH
from August 2018 to June 2019.

Sample population: all pregnant women aged 15
to 49 years who visited the antenatal clinic at the
Kintampo Municipal Hospital during the study
period.

Inclusion and exclusion criteria: the inclusion
criteria include all pregnant women of all
trimesters, with at least two records of Hb, women
who are of a sound mind or without any major
illness, and who consent to voluntarily participate
in this study. On the other hand, the exclusion
criteria include; pregnant women who attended
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ANC for the first time, women who were
transfused in less than two weeks because the
result will not be a true reflection of their normal
Hb, pregnant women that were sick and unable to
respond to the questionnaire, pregnant women
without a checked Hb, women who are mentally
sound and women who did not consent to
participate in the study.

Sample size calculation, sampling techniques and
procedures: the sample size for the study was
calculated using the Snedecor & Cochran, (1989)
formula [23]:

Z’pq
dz

where n = sample size; z = z-score that
corresponds with 95% confidence interval = 1.96;
p = estimated proportion of anemia in pregnancy =
29% = 0.29, [21], g =1p=1-0.29=0.71,d =
Margin of error = 5% = 0.05. From above, the
minimum sample size for this study was estimated
as 349. Data were collected from 496 participants
from May 2019 to June 2019 using simple random
sampling. Twenty-five participants were selected
daily from an average of 90 antenatal attendants.
The total number of women was counted and
pieces of paper were cut and numbered to match
the exact number of women present at the
commencement of ANC services. Twenty-five of
these papers were labeled "yes" while the rest
were labeled "no". Each participant was asked to
pick a piece of paper. Those who picked the pieces
of paper with "yes" as the label were enrolled in
the study after they had duly consented and
signed to partake in the study. Pregnant women
that reported to the ANC as first-time registrants
were not enrolled in the study and those that did
not consent to be part of the study after they
picked "yes" were excused. The process was
repeated until the maximum number of twenty-
five participants was reached for each day. Nurses
were then requested to direct every eligible
participant that came from the laboratory with
hemoglobin (Hb) test results to a secluded place
that ensured privacy for the respondent. This

secluded place was not too far from the point of
care. This procedure was repeated for six weeks
until a sample of four hundred and ninety-six (496)
for the study was obtained.

Data collection tools and procedures: the
guestionnaire was pretested at Yizura hospital in
the Kintampo North Municipality. Data were
extracted from the ANC booklets on basic socio-
demographic characteristics and two hemoglobin
levels of pregnant women in any available
trimester. The questionnaire was adapted from a
study and modified to suit the study participants
and the study site [24]. A suitably structured
questionnaire for the quantitative cross-sectional
study was used to obtain information on
demographic  characteristics,  socioeconomic
background, medical, and dietary practices of the
study participants. Pretesting of the questionnaire
was carried out to check for its validity in the local
context before the actual data collection
commenced.

Data processing, analysis, and presentation: data
were entered and cleaned in Microsoft Excel
version 2016. It was then exported to Stata
version 15 for analysis. Descriptive statistics
(means and standard deviations) were calculated
for continuous variables, while proportions were
used to calculate categorical variables. Numerical
variables like age of participants, gravidity, parity,
number of ANC visits, Hb levels at both first and
current visits, gestational age at first, and current
ANC visits were all recorded and categorized. The
age of participants was categorized (15-19, 20-24,
25-29, 30-34, 35-39, and 40). Gestational ages at
first and current ANC visits were both categorized
into first (1 to 12 weeks), second (13 to 27 weeks),
and third trimesters (28 weeks to birth).
Moreover, Hb at first and current ANC visits were
categorized into no anemia (Hb 11g/dl), mild
anemia (Hb 10 - 10.9g/dl), moderate anemia
(7 - 9.9g/dl), and severe anemia (Hb < 7g/dl).
These were further re-categorized into anemia
and no anemia (WHO, 2001). Chi-square analysis
was then used to test for the association between
categorical variables, with the re-categorized Hb at
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the current ANC visit as the main dependent
variable. Binary logistic regression analysis was
used to assess for socio-demographic,
socioeconomic, clinical, and dietary factors that
were associated with anemia. Statistically
significant factors (P-value <0.05) were included in
the multivariable logistic regression models.

Ethical consideration: approval for the study was
granted by Ghana Health Service Ethics Review
Committee. The reference number for the study is
GHS-ERC 042/04/19. Management of hospital gave
permission before the study commenced. The
study procedures and confidentiality were all
explained to respondents in a language they
understood. Only respondents who signed the
inform consent forms were allowed to participate
in the study.

Results

Sociodemographic characteristics of the women:
Table 1 shows the  sociodemographic
characteristics of respondents. The age of the
pregnant women ranged from 15 to 43 years, with
a mean (SD) of 28.3 + 5.6 years. Most women
(83.7%) were within the ages of 20 - 35 years,
402(81.1%) were married, and 295 (59.5%) were
Christians. The majority (60.5%) of the
respondents were self-employed and about 91.3%
had some level of education. A total of 141
(28.4%) of the pregnant women were primiparous
and, 351 (70.8%), had at most 5 family members in
their household.

Clinical characteristics of women: the majority
(70%) of the respondents had a birth spacing
interval of two or more years, while 20 (4.0%),
reported less than two years of birth interval.
During their first ANC visit, 277 (55.9%) of the
women were found to be in their first trimester.
The current ANC visit, however, had the majority,
438(88.3%), of the women in their third trimester.
At the time of the interview, 442 (89.1%) of them
made at least four different ANC visits. Of the
majority, 155 (31.3%) were pregnant for the

second time, while 206 (41.5%) had given birth to
two or more children (Table 2).

Consumption of iron supplements and iron-rich
foods: Table 3 displays iron supplementation and
consumption of iron-rich foods. Almost all, 491
(99.0%) pregnant women received iron
supplements, 370 (75.1%) of them received it on
more than two occasions, and 489 (98.6%) took it
always. The number of participants who
consumed eggs/meat more than two times per
week was 364 (73.4%), while 326 (65.7%) of them
consumed fruits and or vegetables more than two
times in a week. Most, 413(83.3%), of the
pregnant women did not consume non-food items

(pica).

Medical interventions and malaria infection in
pregnant women:out of the 496 women that were
recruited into the study, the majority (63.3%) of
them received Insecticide-Treated Nets (ITN),
302(60.9%) slept under the ITN the previous night
and 140(28.2%) of them were infected with
malaria parasites. Most, 438(88.3%) of the
participants received malaria prophylaxis (SP) and
274(55.2%) were given anti-helminths during
pregnancy (Table 4).

Prevalence of anemia among antenatal
attendants

Severity of anemia among antenatal attendants:
of the 496 pregnant women, 1(0.2%) of them
presented with severe anemia (Hb<7g/dl), 62
(12.5%) had moderate anemia (Hb 7 - 9.9 g/dl) and
108 (21.8%) had mild anemia (Hb 10 - 10.9 g/dl).
At the current ANC visit, the differential
prevalence of anemia among the 496 pregnant
women were as follows: 36(7.3%) had moderate
anemia and 105(21.2%) had mild anemia.

Anemia status among antenatal attendants:
among the 496 pregnant women that were
recruited into the study from the ANC, the
prevalence of anemia (Hb <11g/dl) in the
Kintampo North Municipal Hospital at registration
and at current gestation were found to be 34.5%
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(95% Cl = 30.4 - 38.8) and 28.4% (95% Cl = 24.6 -
32.6) respectively.

Changes in hemoglobin levels of pregnant women
atr and current gestation: the mean Hb of the
pregnant women at registration and current ANC
visits were respectively 11.36g+1.29g/dl and
11.44+1.05g/dl. The Hb increased by 0.08g/dl from
registration to current gestation while pregnant
women were given interventions like SP, IFA, ITNs
and anti-helminths. The change was not
statistically ~ significant (p=0.169). Detail is
in Table 5.

Bivariate association between sociodemographic
characteristics of women and current anemia
Status: there was a significant association
between anemia status at the current visit and
level of education (x°=22.42, P=0.001). The study
further established that the association between
the occupation of pregnant women and anemia
was significant (x’=27.37, p=0.001). However,
there was no association between current anemia
status and marital status (x°=2.91, p=0.23) and age
(x°=6.25, p=0.28) (Table 1).

Bivariate association between clinical
characteristics of women and current anemia
status: there was a significant association between
the number of ANC visits and anemia among
pregnant women (Chi = 6.32, p=0.04). The
majority, 442(89.1%), of the women made four or
more ANC visits and 16(47.1%) of them were
anemic. No association was observed between
current anemia status and other clinical
characteristics measured in this study (Table 2).

Bivariate association between consumption of
iron supplements and iron-rich foods with
current anemia status: a significant association
was established between the frequency of
vegetables/fruits consumption and anemia status
of the pregnant women (x’=23.68 p=0.001). About
three-fourths, 256 (72.1%), of those who
consumed vegetables/fruits two times or more in
a week were normal. Almost half, 96(49.7%), of
those who presented with anemia, also consumed

it more than two times a week. Pica consumption
was significantly associated with anemia in
pregnant women (x’=14.76, p=0001). A little over
one-third, 38(27.0%), of those who had anemia
craved for pica, while the majority of those with
normal Hb, 310(87.2), did not. Details are
in Table 3.

Bivariate association between medical
intervention and anemia in pregnant women:
none of the medical interventions were
significantly associated with anemia among
pregnant women, although it is expected to
reduce the burden of maternal anemia (Table 4)

Logistic analysis of all the factors that associated
with anemia in pregnant women: level of
education was significantly associated with
anemia. The odds of pregnant women with basic
education being anemic were 2.96 times
compared to pregnant women with no formal
education (cOR: 2.96, [95%Cl: 1.23 - 7.0];
p=0.015). There was a significant association
between occupations with anemia. The odds of a
self-employed pregnant woman becoming anemic
were 85% less compared to a pregnant
government employee (cOR: 0.15,95% Cl: 0.04 -
0.48]; p=0.002). Again, the odds of an unemployed
pregnant woman becoming anemic were 79% less
compared to a pregnant government employee
(cOR: 0.21, [95%Cl: 0.06 - 0.73]; p=0.014). Finally,
the odds of pregnant women who were neither
self-employed nor unemployed (predominantly
students) becoming anemic were 96% less
compared to a pregnant government employee
(cOR: 0.04, [95%CI: 0.10 - 0.16]; p=0.001). Birth
spacing, gestational age at first and second ANC
visit, gravidity, parity, and several ANC visits were
all not associated with anemia during univariate
logistic analysis. However, after adjusting for the
age of pregnant women, birth spacing and parity
become significantly associated with anemia. The
odds of pregnant women with a birth spacing of
less than 2 vyears being anemic were 1.89
compared to women with a birth spacing of 2
years and above (aOR: 1.89, [95% Cl: 0.76 - 1.89];
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p=0.018). Similarly, the odds of primiparous
women having anemia were 1.32 times compared
to nulliparous women (cOR: 1.32, [95% CI: 0.79 -
2.20], p=0.28) and (aOR: 1.78, [95% Cl: 1.03 -
3.06]; p=0.04). The odds of multiparous women
becoming anemic were 1.08 times compared to
nulliparous women (cOR: 1.08, [95%Cl: 0.67 -
1.74]; p=0.75) and (aOR: 2.16, [95%Cl: 1.16 - 4.01];
p=0.02). There was a significant association
between the consumption of vegetables/fruits
with pregnant women being anemic or not. The
odds of pregnant women who consumed
vegetables/fruits twice a week becoming anemic
was 2.58 times compared to those who did not
consume it (aOR: 2.58, [95%Cl: 1.3 - 8.7]; p=0.016).
Pregnant women who consumed pica were 2.54
times more likely to become anemic, compared to
those that did not consume it (cOR: 2.54, [95CI:
1.56 - 4.13]; p=0.001) and (aOR: 2.37, [95CI: 1.45 -
3.87]; p=0.001) (Table 6).

Discussion

This study was a hospital-based cross-sectional
study that was conducted to estimate the
prevalence of anemia and its associated factors
among pregnant women who visited the KNMH.
There was a drop in the prevalence of anemia
from the first ANC visit to the current visit, 34.5%
to 28.4%, respectively. The 6.1% drop in the level
of anemia may be attributed to ANC services like
the provision of insecticide-treated nets (ITN), iron
supplements, malaria prophylaxis, and counselling
among others that were rendered to pregnant
women. Malaria in pregnancy is a common cause
of poor maternal and child development
outcomes. It can trigger various health
complications such as birth defects, miscarriages,
low birth weight, and maternal anemia [25]. To
decrease the prevalence of malaria in Ghana,
intermittent preventive treatment with
sulfadoxine  pyrimethamine (SP) is being
implemented in all hospitals and clinics. The
majority of the pregnant women in this study have
received SP and have not been affected by
malaria. Although malaria prevalence was not

assessed in the current study, it can be said that
the use of SP could reduce maternal anemia and
adverse birth outcome [26]. Moreover, 16.7% of
women practice pica. Pica is often referred to as
craving for or ingesting non-food things such as a
chewing stick, clay, chewing gum, cola nuts, etc to
prevent nausea and vomiting. Various studies have
associated this phenomenon with iron deficiency
anemia [27,28]. To avoid unintended pregnancy
outcomes, it is critical that counselling on this
topic be increased in ANCs.

The current prevalence of anemia among ANC
attendants was estimated at 28.4%. Moreover, the
severity (severe, moderate, and mild) of anemia
reduced at the current visit compared to the first
and this can be attributed to the ANC services that
were offered to the pregnant women. In
comparing the findings of the current study with
other studies in Ghana, it was observed that the
estimated prevalence of anemia is lower than
34.4% anemia prevalence reported in Sekondi-
Takoradi [29], 50.8% in Tamale Teaching Hospital
in Northern Ghana [30], 56.5% in Ashanti
Region [31], 57.1% in Sekyere West in southern
Ghana [32] and 70.0% in twenty-five rural
communities in Northern Ghana [33]. In
comparison with similar studies in Africa and
elsewhere, the prevalence of anemia in the
current study is lower than 54.5% in Nigeria [34],
42.7% in South Africa [35], 51.3% in rural
Egypt [36], 57.0% in Kenya [37], 57.7% in Lahore,
Pakistan [38] and 59.0% in India [39]. This low
prevalence of anemia in this study could be
attributed to the specific interventions put in place
at the Kintampo Municipal Hospital. These
included daily health education of pregnant
women at the ANC on the causes of anemia in
pregnancy and how to prevent it or mitigate its
effect on those who were already affected. Again,
those with anemia were linked to the public health
unit to be given nutritional counselling by the
registered dietician or nutrition officers. This
proper coordination of the antenatal care staff
and public health unit together with socio-
economic status could be attributed to the
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differences. Moreover, the Kintampo Health
Research Center (KHRC) has taken a lot of
interventions on anemia in the municipality and
has organized well-coordinated and timely
education and sensitization on anemia. All these
could be missing in the other areas and hence, the
large differences. However, the prevalence of
anemia in this study is higher than 21.3% in Addis
Ababa, Ethiopia [40], 23.2% in Southern
Ethiopia [41], and 22.1% in Gulu and Hoima
Regional Hospital, Uganda [42]. These low
prevalences may be associated with the study
sites, socio-demographic characteristics, and
socio-economic status of the study participants.
Again, the above-listed countries are located in
the Eastern part of Africa with better Gross
Domestic Product (GDP) compared to Ghana
except for Uganda.

The frequency of vegetables/fruits consumption
was strongly associated with anemia in pregnant
women. Those who consumed vegetables/fruits at
least twice every week were less likely to have
anemia compared to those who consumed only
ones. This could be explained by the fact that dark
green leafy vegetables contain some amount of
non-haem iron that help to reduce the severity of
anemia. Fruits such as oranges, limes, lemons, and
tomatoes contain high amounts of vitamin C that
increase the bioavailability of non-haem iron from
vegetables and make their absorption much
easier. The bioavailability of this non-haem is less
compared to haem iron (iron from animal
sources). Moreover, fruits contain vitamins like
folate and cobalamin that help to prevent other
forms of anemia. Other studies that were
conducted in different countries showed similar
trends [41,43,44]. A study conducted by [45],
however, gave a contrasting result. These
differences can be attributed to variation in the
study sites, individual differences, and sampling
techniques. The number of ANC visits by pregnant
women was also significantly associated with
anemia. However, it lost its significance after it
was modelled in logistic regression. Various
studies across the globe have also established a

significant relationship between the number of
ANC visits and becoming anemic [46-48]. Those
with 4 or more ANC visits were less likely to be
anemic because of the numerous interventions
that were put in place to reduce their severity of
anemia. Malaria prophylaxis, iron and folate
supplements, ITNs, and nutritional counselling are
some of the preventive measures that were put in
place to reduce the prevalence of anemia among
them. Women with the recommended number of
4 or more ANC visits were more likely to receive all
above services compared to those with fewer
visits.

The occupation of study participants was among
the factors that were associated with anemia.
Those who were self-employed and those who
were unemployed (including housewives and
concubines) were much less likely to be anemic
compared to those working in government
establishments. This can be attributed to the fact
that those with formal employment may not have
the time to eat regularly compared to those who
are unemployed. Moreover, the housewives are
those who prepare the meals and as such, they are
better positioned to consume the juiciest parts.
Again, those who were not working and not
married may be concubines to other men. Studies
have shown that men take care of their
concubines better than their wives. Some studies
that were conducted in Ghana and other countries
like Ethiopia agree with this finding [49,50]. Other
studies, however, did not find a significant
association between occupation and becoming
anemic [32,46]. Pica was significantly associated
with anemia among pregnant women. Those who
craved for pica were 2.54 times more likely to be
anemic compared to those who did not. This was
significant (p=0.001) in the linear logistic model
and after adjusting. aOR 2.37(1.45 - 3.87),
p=0.001. A study by [45], established an
association  between pica and anemia.
Stephen et al. however, did not find a significant
association between pica and anemia in their
study [46]. These differences could be explained
by the type of clay or soil the pregnant women
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crave for. This is because different soils/clays have
different species of blood-sucking worms and their
eggs. The prenatal Hb concentration of women
may also play a key role in this regard.

Limitations of the study: the study was a cross-
sectional study as such no casual-effect
relationship could be established. The study
participants included only ANC attendants, thus
generalisation of these findings ought to be done
with extreme caution. Also, women who might be
attending ANC for the first time who might have
substantially higher anemia may be excluded due
to the design of the study.

Conclusion

Prevalence of anemia in pregnant women who
participated in the study was high at registration
and current ANC visits respectively. Pica,
educational level, occupation, and frequency of
intake of dark green leafy vegetables and fruits
were associated with anemia among pregnant
women. It is therefore important to continue
health education on adequate intake of fruits and
vegetables while encouraging the avoidance of
pica, especially during pregnancy.

Funding:the research forms part of the
requirement for the award of Master of Public
Health degree of the first author at the School of
Public Health, University of Ghana, and was fully
funded by the first author.

What is known about this topic

e Neonates born to iron-deficient mothers:
are more susceptible to anemia, are low
birth weight or preterm and have higher
mortality;

e The demand for iron in the blood increases
with pregnancy;

e WHO classifies maternal anemia to be mild
if the prevalence is 5-19%, moderate if the
prevalence is 20-39%, and severe if it is at
least 40%.

What this study adds

e Majority of the respondents had a birth
spacing interval of two or more years;

e Pica, educational level, occupation, and
frequency of intake of dark green leafy
vegetables and fruits were associated with
anemia among pregnant women;

e |t isimportant to continue health education
on adequate intake of fruits and vegetables
while encouraging the avoidance of pica,
especially during pregnancy.
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Table 1: bivariate association between sociodemographic
characteristics of women and current anemia status
Variables Not . Anemic  [x2 P-value
anemic
Age categories 1.77 10.414
< 20 years 15(4.2) [10(7.1)
20 - 35 years 299(84.2) |116(82.3)
> 35 years 41(11.6) [15(10.6)
Educational by 42 10.001
level
No formal
cducation 35(9.9) [8(5.6)
Basic education |55(15.5) |37(26.4)
Junior high 120(33.8) [63(44.7)
school
Senior high
<chool 86(24.2) |25(17.7)
Tertiary 59(16.6) [8(5.6)
Occupation 27.37 |0.001
Government 515 7y B(2.1)
employee
Self-employed [207(58.3) [94(66.7)
Unemployed 95(26.8) |30(21.3)
Other
(farming/trading)s(z'z) 14(9.9)
Marital status 291 [0.23
Single 45(12.7) [20(14.18)
Married 293(82.5) |109(77.3)
Cohabiting 16(4.8) [12(8.5)
Note: Fischer's exact chi-square test was used to determine
the significant difference between the various categories,
P-value <0.05
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Table 2: bivariate association between clinical characteristics
of women and current anemia status
Clinical characteristicsNot anemic |Anemic [x2 |P-value
Birth spacing 2.4510.29
First pregnancy 95(26.8) 34(24.1)
<2 years 17(4.8) 3(2.1)
>2 243(68.4) 104(73.8)
Gestational age at
first ANC visit 0.937)0.63
First 203(57.2) 74(52.5)
Second 148(41.7) 65(46.1)
Third 4(1.1) 2(1.4)
Gestational age at
current ANC visit 0.73 10.69
First 3(0.9) 1(0.7)
Second 36(10.1) 18(12.8)
Third 316(89.0) 122(86.5)
Gravidity 1.72t0.79
First pregnancy 92(25.9) 33(23.4)
Second pregnancy 105(29.6) 50(35.5)
Third pregnancy 70(19.7) 27(19.1)
Fourth pregnancy 46(13.0) 16(11.4)
Fifth or more 42(11.8)  [15(10.6)
pregnancy
Parity 1.271)0.53
Nulliparous 110(31.0) 39(27.7)
Primiparous 96(27.0) 45(31.9)
Multiparous 149(42.0) 57(40.4)
Number of ANC visits 6.3210.04
Two visits 14(3.9) 14(4.2)
Three visits 18(5.1) 16(11.4)
Four or more visits 323(91.0) 119(84.4)
Note: Fischer's exact chi-square test was used to determine
the significant difference between the various categories, P-
value <0.05
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Table 3: bivariate association between consumption of iron
supplements and iron-rich foods with current anemia status
(N=496)
variables Not . |Anemic  [x2 P-value
anemic
Received iron tablet 2.47 10.14
No 2(0.6) [3(2.1)
Yes 353(99.4)[138(97.1)
Consumed the iron 073 l0.4a1
tablets?
No 4(1.1)  [3(2.1)
Yes 351(98.9)[138(97.9)
Number of t.lmes iron 078 l0.68
tablets received
Once 23(6.5) |12(8.6)
Twice 62(17.6) [26(18.6)
More than two times  |268(75.9)[102(72.9)
Frequency of consuming 389 0.13
egg/meat
Once a week 4(1.1)  (4(2.8)
Twice a week 83(23.4) 141(29.1)
More than twice a week [268(75.5)[96(68.1)
Frequency of Cf)nsumlng b3 63 [0.001
vegetables/fruits
Never 1(0.3) [0(0.0)
Once a week 13(3.7) [11(7.8)
Twice a week 85(23.4) 160(42.6)
More than twice a week |256(72.1)[70(49.7)
Pica consumption 14.7610.001
No 310(87.2)[103(73.0)
Yes 45(12.7) [38(27.0)
Note: Fischer's exact chi-square test was used to determine the
significant difference between the various categories, P-valug
<0.05
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Table 4: bivariate association between a medical
intervention and current anemia status
Medical Non- .
) . . Anemic [x2 P-value
interventions anemic
Received ITN? 0.45 [0.54
No 127(35.8) [55(39.0)
Yes 228(64.2) 186(61.0)
Used it last night? 0.06 [0.82
No 140(39.4) [54(38.3)
Yes 215(60.6) [87(61.7)
Received anti-
helminth? 0.05 [0.82
No 160(45.1) |62(44.0)
Yes 195(54.9) [79(56.0)
Infect.ed with 050 10.48
malaria?
No 258(72.7) [98(69.5)
Yes 97(27.3) 43(30.5)
Received malarla 193|021
prophylaxis?
No 46(13.0) [12(8.5)
Yes 309(83.0) |141(91.5)
Note: Fischer's exact chi-square test was used to
determine significant differences between the various
categories, P-value <0.05
Table 5: hemoglobin levels of pregnant women at registration and at 36 weeks gestation
Variables Current gestation Registration .

(meanngD) (mzantSD) Change in Hb p-value
Hb (g/dL) 11.44+£1.05 11.36%1.29 0.08 0.169
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Table 6: logistic analysis of sociodemographic factors and its association with current

anemia status among pregnant women

Demographic factors | cOR 95%Cl | P-value |aOR | 95%Cl P-value

Educational level

No formal education 1 1

Basic education 294 1.23- 0.015 2.73 0.03
7.05

Junior high 2.3 1.01- 0.049 1.96 0.12
5.25

Senior high 1.27 | 0.52- 0.596 1.01 0.98
3.09

Tertiary 0.59 0.20 - 0.337 0.51 0.22
1.72

Occupation

Government 1 1

employee

Self-employed 0.15 | 0.04- 0.002 0.31 | 0.08- 0.101
0.48 1.26

Unemployed 0.21 | 0.06- 0.014 0.47 |0.11- 0.309
0.73 1.10

Other 0.04 |0.10- 0.001 0.07 | 0.02- 0.001

(farming/trading) 0.16 0.35

Birth spacing

>2 1 1

First pregnancy 0.49 0.14 - 0.28 0.7 0.19 - 0.596
1.79 2.61

<2 years 1.2 0.76 - 0.44 1.89 1.12 - 0.018
1.89 3.20

Parity

Nulliparous 1 1

Primiparous 1.32 0.79 - 0.28 1.78 | 1.03- 0.04
2.20 3.06

Multiparous 1.08 | 0.67- 0.75 2.16 | 1.16- 0.02
1.74 4.01

Vegetables/fruits

Never 1 1

Once a week 0.32 | 0.14- 0.009 2.86 | 1.3-8.7 | 0.016
0.75

Twice a week 0.39 |0.25- 0.001 2.58 | 0.29- 0.001
0.59 0.72

More than twice a 1 - - 1 -

week

Pica consumption

No 1 1

Yes 2.54 1.56 - 0.001 2.37 1.45 - 0.001
4.13 3.87

aOR = adjusted odds ratio; cOR = crude odds ratio

Issah Sumaila et al. PAMJ-OH - 9(16). 03 Nov 2022. - Page numbers not for citation purposes. 18



