Al-Sihah : Public Health Science Journal 104-113

Anemia During Pregnancy: A Study Between Booking Visit
and Delivery from South Africa

AKM M. Hoque*'”, Maariyah Hoque®"”, Muhammad. E. Hoque®",
Kantharuben Naidoo*"”, Mir Anwar’

' Kwadabeka Community Health Centre, KwaDabeka, South Africa
2 Adrenergy Research Innovations, Durban, South Africa
3 Department of Public Health, Sefako Makagtho Health Sciences University, Pretoria, South Africa
4 Department of Family Medicine, University of KwaZulu-Natal, South Africa
5 Department of Pediatrics, United Hospital, Dhaka, Bangladesh

DOI: 10.24252/al-sihah.v16i2.49865
Received: 19 July 2024 / In Reviewed: 16 December 2024 / Accepted: 28 December 2024 / Available online: 29 December 2024
©The Authors 2024. This is an open access article under the CC BY-NC-SA 4.0 license

ABSTRACT

In South Africa (SA), the highest prevalence of anemia in pregnancy of 43% is reported in the KwaZulu-Natal province at initial
Antenatal Care (ANC) visit. To prevent anemia during pregnancy, iron supplementation is provided during pregnancy. There is no
study undertaken to compare anemia at booking ANC visit with the rate at delivery. This study aims to estimate the prevalence of
anemia at ANC booking and delivery, and identify risk factors. Facility based retrospective cohort study was conducted among
pregnant women who delivered at the health facility. Data were coded, captured and analysed using SPSS software. Logistic re-
gression was performed to determine predictors for anemia. Results showed significantly higher prevalence of anemia (36.5%) at
initiation of ANC compared to 18.6% at delivery (p<0.05). The mean Hb increased from 11.4 g/dL at ANC initiation to 12.3 g/dL
at delivery. Logistic regression showed that women without syphilis (OR=0.14, p=0.014) and those initiating ANC early
(OR=0.35, p=0.018) had lower odds of anemia. HIV-positive women (OR=4.2, p=0.022) and those anaemic at booking
(OR=10.84, p<0.001) had higher odds of anemia at delivery. Pregnant women aged 20-24 years were less likely (OR=0.34,
p=0.041) to have increased Hb, while those without syphilis at ANC booking had lower odds (OR=0.46, p=0.04) of decreased Hb.
ANC initiation, screening and treatment of HIV and syphilis infection must be strengthened.

ABSTRAK

Di Afiika Selatan (SA), prevalensi anemia tertinggi pada kehamilan sebesar 43% dilaporkan terjadi di provinsi KwaZulu-Natal
pada kunjungan awal Antenatal Care (ANC). Untuk mencegah anemia selama kehamilan, suplementasi zat besi diberikan selama
kehamilan. Namun, belum ada studi yang membandingkan anemia pada kunjungan awal ANC dengan tingkat anemia saat per-
salinan. Penelitian ini bertujuan untuk memperkirakan prevalensi anemia pada kunjungan awal ANC dan saat persalinan, serta
mengidentifikasi faktor risikonya. Studi kohort retrospektif berbasis fasilitas dilakukan pada wanita hamil yang melahirkan di
fasilitas kesehatan. Data dikodekan, dimasukkan, dan dianalisis menggunakan perangkat lunak SPSS. Analisis regresi logistik
dilakukan untuk menentukan prediktor anemia. Hasil menunjukkan prevalensi anemia yang signifikan lebih tinggi (36,5%) pada
awal ANC dibandingkan dengan 18,6% saat persalinan (p<0,05). Rata-rata Hb meningkat dari 11,4 g/dL pada awal ANC men-
jadi 12,3 g/dL saat persalinan. Regresi logistik menunjukkan bahwa wanita tanpa sifilis (OR=0,14, p=0,014) dan yang memulai
ANC lebih awal (OR=0,35, p=0,018) memiliki kemungkinan lebih rendah untuk mengalami anemia. Wanita dengan HIV-positif
(OR=4,2, p=0,022) dan yang anemia pada awal ANC (OR=10,84, p<0,001) memiliki kemungkinan lebih tinggi mengalami ane-
mia saat persalinan. Wanita hamil berusia 20-24 tahun cenderung lebih kecil kemungkinannya (OR=0,34, p=0,041) mengalami
peningkatan Hb, sementara mereka yang tidak menderita sifilis pada awal ANC memiliki kemungkinan lebih rendah (OR=0,46,
p=0,04) mengalami penurunan Hb. Inisiasi ANC, skrining, dan pengobatan infeksi HIV serta sifilis harus diperkuat.
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INTRODUCTION

Anemia affects almost half of all preg-
nant women in low-to-middle-income countries
(LMIC) and has serious adverse effects on ma-
ternal health and pregnancy outcomes (Lin et al.
2023). Maternal anemia is known to be associ-
ated with an increased risk of post-partum
haemorrhage, eclampsia, maternal death, low
birth weight, preterm birth, and perinatal mor-
tality (Rahman et al. 2016; Daru et al. 2018;
Rahmati et al. 2017). In South Africa (SA), al-
most half of all maternal deaths reported be-
tween 2010 and 2013 were related to anemia
(National Department of Health [NDOH],
2013).

Anemia in pregnancy, defined as hae-
moglobin (Hb) levels of less than 11 g/dL, is
more prevalent among women in LMIC due to
dietary iron deficiency, parasitic infections, and
HIV infections (Karami et al. 2022; Rahman et
al. 2016; World Health Organization [WHO],
2011). Anemia is further classified into mild
(10.0-10.9 g/dL), moderate (8.0-9.9 g/dL), and
severe (<8 g/dL), with severe anemia being as-
sociated with a higher incidence of adverse
events (WHO, 2011).

According to Liyew et al. (2021), the
overall prevalence of anemia among pregnant
women in East Africa is 41.82%, with rates
ranging from 23.36% in Rwanda to as high as
57.10% in Tanzania. Anemia during pregnancy
affects more than half of pregnant women in
Sub-Saharan Africa, posing a serious public
health concern (Benson et al. 2022; Tirore et al.
2024). In comparison to most other African na-
tions, South Africa has a lower overall preva-
lence rate of anemia at delivery (29%) (Hoque
et al., 2022; Turawa et al., 2021). The KwaZu-
lu-Natal province has the greatest prevalence, at
38% (Dorsamy et al., 2022). A systematic re-
view of the prevalence of anemia among preg-
nant women in SA reported a range of 29% to
42.7%, with the highest prevalence of 42.7% in
Durban, KwaZulu-Natal province, while
SADHS reported a lower prevalence of 39.1%

(Hoque et al. 2022; Tunkyi & Moodley, 2018;
Turawa et al. 2021).

Women who are HIV-positive, unmar-
ried, 15—19 years old, and of high parity are at
increased risk for anemia during pregnancy
(Liyew et al. 2021; Hoque et al., 2022; Turawa
et al. 2021). Anemia prevalence rates among
women of reproductive age (WRA) in SA are
also high, ranging from 22.0% to 44.0%
(Turawa et al. 2021). Anemia is an indicator of
poor nutrition and well-being and is associated
with poor cognitive and motor-neurological de-
velopment in children (WHO, 2021).

In response to the high prevalence and
complications of anemia in pregnancy, the
World Health Organization (WHO) has recom-
mended routine screening and treatment of ane-
mia in pregnancy. However, there are still chal-
lenges in implementing this in some African
countries (Baker et al. 2015; WHO, 2018). The
WHO also recommended that all pregnant
women enroll for antenatal care at or before 12
weeks of gestation (WHO, 2018). Late booking
or poor utilization of antenatal services may
result in missed opportunities to identify and
treat modifiable conditions in pregnancy, such
as anemia, HIV, and syphilis (Arsenault et al.,
2024).

Although pregnant women in South
Africa have access to free health services at
public primary healthcare facilities, many wom-
en still do not attend antenatal care (ANC) or
enroll late in pregnancy (Drigo et al. 2020;
Ebonwu et al. 2018). In South Africa, all preg-
nant women attending ANC are screened for
anemia, syphilis, and HIV at their first ANC
visit and again at delivery. Hemoglobin (Hb)
levels are typically assessed using a full blood
count (FBC) at the booking visit where availa-
ble. However, in many cases, a point-of-care
haemoglobinometer (HemaCue) is used at fol-
low-up visits—at 20 weeks, 26 weeks, between
28-32 weeks, at 36 weeks, and at delivery—to
provide immediate results for timely interven-
tion. Despite these measures, poorly resourced
primary care facilities often face challenges in
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Table 1
Prevalence and comparison of mild, moderate and severe anemia among women
Booking visit (%) At delivery (%)
Severity of anemia P-values
(N=139/379) (N=74/398)
Overall anemia 36.7 18.6 0.031*
Mild anemia® 214 104 0.029*
Moderate anemia® 11.9 7.4 0.041*
Severe anemia® 34 0.8 0.019*

Note: * = significant (p < 0.05); a=Hb 10.0-10.9 gn/dl; b = Hb 8.0-9.9 gm/dl; ¢ = Hb < 8.0 gm/dl

managing anemia due to limited access to
blood transfusions. Treatment primarily in-
volves oral iron supplementation, with a stand-
ard prophylactic dose of 200 mg ferrous sul-
phate twice daily and 5 mg folic acid once dai-
ly. If a woman’s Hb level falls between 8—10
g/dL, the ferrous sulphate dose is increased to
three times daily. Referral for blood transfusion
is reserved for severe anemia, defined as Hb
<6.0 g/dL, or Hb between 6.0—7.9 g/dL with
anemia symptoms, or Hb <10 g/dL in pregnan-
cies beyond 36 weeks. These guidelines aim to
optimize anemia management within the con-
straints of available resources (NDOH, 2015).
Although anemia during pregnancy has
been extensively studied, most research has
focused on the prevalence of anemia at the ini-
tial Antenatal Care (ANC) visit or its associa-
tion with pregnancy and delivery complications
(Kejela et al., 2020; Wemakor, 2019; Yesuf &
Agegniche, 2021). In countries with a high
prevalence of HIV, such as South Africa, it
remains unclear how HIV infection affects the
presentation of anemia during pregnancy and
the response to oral hematinic therapy. Further-
more, there is limited data on whether the prev-
alence of anemia during pregnancy decreases
with routine antenatal care. This study aims to
address these gaps by evaluating the prevalence
of anemia at two critical time points (initial
ANC visit and delivery) and analyzing risk fac-
tors for anemia, including those influencing
changes in hemoglobin levels among women
receiving care at midwife-led maternity units.

METHODS

The study was undertaken at a peri-
urban setup at the Kwadabeka Community
Health Centre (KCHC), a primary health care
(PHC) facility in KwaZulu-Natal, South Africa.
The facility serves a community of approxi-
mately 150,000 people in a low socio-
economic area with a midwife-run obstetric
unit (MOU). The facility provides comprehen-
sive PHC and maternal reproductive health ser-
vices, including antenatal care (ANC) and de-
livery in a 24-hour labour ward for women
with low-risk pregnancies. The labour ward
conducts an estimated 700 deliveries annually.

Although the facility offers antenatal
care to 1,500 pregnant women annually, many
pregnant women with complicated pregnancies
are referred to hospitals for ANC and delivery.
Only vaginal deliveries are undertaken, and
women requiring operative delivery are also
referred to hospitals. Maternity Case Records
(MCRs) of women who gave birth during the
study period were examined in a retrospective
cohort study. MCRs, or patient-held clinical
records, are maintained by patients from the
first prenatal appointment until birth.

The clinical records of all women who
delivered at the facility between January and
June 2021 were included in the study. Data on
socio-demographic details, obstetric character-
istics, and laboratory results of the women
were extracted and captured onto an Excel
spreadsheet. The data were then exported into
SPSS 26.0 for analysis after coding. Variables
included in the study were: age, gravidity, en-
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Table 2
Characteristic of women and comparison of anemia at ANC initiation and delivery

At booking visit (N=379) At delivery (N=398)

Variable names Variables % anemia X’ P values Variables % anemia X val- P values
(%) (n=139) values (%) (n=74) ues
Age distribution
<20 years 12.9 15.5 12.6 18.8
20 — 24 years 274 26.8 274 27.5
25 —29 years 29.8 315 4.05 0.399 29.6 24.6 4.003 0.406
30 — 34 years 219 19 22.1 18.8
> 35 years 7.9 7.1 8.3 10.1
Marital status
Single 96.3 994 923 98.8
Married 1.7 0.6 2.96 0.086 6.7 1 1.819 0.197
Not known 2 0 2 0.2
Gravidity
1 25.1 25 22.7 20.6
2-3 61.6 63.3 613 70.6 11.997 0.008*
4-5 122 101 233 0501 14.1 6.4
>5 1.1 0.6 1.9 2.4
Had miscarriage
Yes 8.4 7.1 8.3 8.7
No 936 929 2.166 0.338 917 913 0.667 0.673
Initiation of ANC
Yes 100 36.7 - - 952 91.3 22.57  0.000%*
No 4.8 8.7
Number of ANC visits
1-3 - - 60.6 742
4-7 - - - - 383 25.8 3.032 0.220
>8 - - 1.1 0
Anemia at initiation of ANC
Yes 139 36.7 - - - 80.8 1532  0.000*
No 240 63.3 - 19.2
Gestational
<13 weeks 194 233 ? 18.8
13-20 weeks 77.7 73 2.54 0.286 ? 75.4 3.311 0.191*
>21 weeks 2.9 3.7 ? 5.8
Syphilis status
Positive 3.00% 7.2 2 174
Negative 97.00% 92.8 3.292 0.053* 98 82.6 4056  0.044%
HIV status
Yes 299 323 43 51.5
No 70.1 697 0.062 0.45 57 485 5.02 0.014*

Note: * = significant (p < 0.05)

rolment for antenatal care, and gestational age
(GA) at enrolment (<13, 13-20, and >20 weeks)
and at delivery (<36, 3640, and >40 weeks).
The Hb levels were measured in grams (g) per
decilitre (dL) of plasma/blood. Mean Hb values,
with standard deviation (SD), were calculated
for comparison at the booking visit and at deliv-
ery. Outcome variables included the presence of
anemia (Hb <11 g/dL) and changes in Hb levels
(increase or decrease) from the booking visit to
delivery.

Data were captured in Excel and later
exported to SPSS version 26 for analysis. De-
scriptive statistics, such as mean (SD), were
calculated, and frequency distributions for cate-
gorical variables were obtained. The Chi-square
test was used to compare the prevalence of ane-
mia and the association between categorical
variables. Predictors for anemia at booking and
delivery, as well as increased and decreased Hb
levels during pregnancy, were determined using
logistic regression (backward) analysis. This
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Table 3

Final step of logistic regression output for anemia at delivery

95% CI for OR

Independent variables P-values Adjusted OR
Lower Upper
Syphilis negative at delivery* 0.014 0.14 0.032 0.68
HIV positive** 0.022 4.28 1.232 14.92
Had ANC*** 0.018 0.35 0.199 0.431
Anemia at ANC initiation**** 0 10.84 4.326 27.206.
Constant 0.999 0

Note: * = Syphilis positive; ** = HIV negative; *** = had no ANC; **** = had no anemia at ANC initiation

included adjusted odds ratios (OR), 95% confi-
dence intervals (CI), and p-values. P-values
<0.05 were deemed statistically significant.

Ethical permission was obtained from
the Umgungundlovu Health Ethics Review
Board (Reference no. UHERB 015/2020).
Gatekeeper permission was granted by the
KwaZulu-Natal Provincial Health Research
Committee and facility management. Informed
consent was waived by the ethics committee as
the study was a retrospective record review
with no direct participation of patients. All data
were anonymized.

RESULTS

There were 398 women who delivered
during the study period, of whom 379 women
had initiated ANC. Of these, 36.7% (139/379)
met the criteria for anemia at their first antena-
tal visit, which significantly reduced to 18.6%
at delivery (p < 0.05). The mean Hb at the
ANC booking visit was 11.4 g/dL (+1.5) and
significantly increased to 12.3 g/dL (£1.6) (p <
0.05) at delivery. Hb levels increased in 227
(59.8%) of the women. The mean Hb increase
was 2.02 g/dL (SD = 1.48) and ranged between
0.5 and 5.2 g/dL.

On the other hand, the mean Hb reduc-
tion was 1.23 g/dL (SD = 1.05), with a range of
0.3 to 3.9 g/dL. The different types of anemia
decreased significantly from ANC initiation to
the time of delivery: mild anemia decreased
from 21.4% to 10.4%, moderate anemia from
11.9% to 7.4%, and severe anemia from 3.4%
to 0.8% (See Table 1).

The ages of the women ranged from 15
to 41 years, with a mean of 26.3 years (+5.6).
Teenage pregnancies (<19 years) accounted for
13% of the cases. The majority (80%) of the
women were between 20-34 years; however,
age distribution showed no significant associa-
tion with anemia (See Table 2). Most women
(96%) were reported as single (unmarried but
cohabiting) and had 2-3 previous pregnancies
(61.3%). Gravidity rates showed significantly
different rates of anemia at delivery (p =
0.008).

Of the 398 women who delivered dur-
ing the study period, the majority (95.2%) were
enrolled for ANC. Most of these women
(76.8%) enrolled for ANC between 12 and 20
weeks of gestational age (GA). The mean GA
at ANC booking was 16.2 weeks (£2.4), rang-
ing from 2 to 26 weeks. Neither the gestational
age at booking, the number of ANC visits, nor
previous miscarriage was associated with ane-
mia at delivery. However, ANC initiation
showed significantly different rates of anemia
at delivery (p < 0.05).

Thirty-three (8.3%) women had experi-
enced miscarriages in previous pregnancies,
which was not associated with anemia. ANC
initiation (yes/no) and anemia at initiation
(yes/no) showed significantly different rates of
anemia at delivery (p < 0.05). Results for syph-
ilis screening at ANC initiation were available
for 96.6% (n = 366/379) of antenatal attendees,
of whom 3.0% (n = 11/366) tested positive.
The prevalence of syphilis at delivery was
2.0% (n = 8/398). Women with a positive syph-
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Table 4

Crosstable analysis for increased and decreased of Hb level at delivery

Hb level increased (n=227)

Hb level decreased (n=152)

Variables Hb 1n§ reased X2 values P values Hb de- X?values P values
(%) creased
Age in years
<20 11.9 12.5
20-24 23.8 30.8
25-29 32.6 6.634 0.021* 25.8 2.43 0.55
30-34 229 233
>35 8.8 7.5
Marital status
Single 96.9 99.2
Married 3.1 0.161 0.8 1.574 0.195
Not known 0 0
Gravidity
1 (primigravid) 264 193
2-3 61.2 93
4.5 115 0.083 16 3.964 0.048*
>5 0.9 1.7
Had miscarriage
Yes 8.4 10.8
No 916 0.435 0.804 392 0.17 0.722
Booking Gestational
<13 weeks 20.4 16.7
13-20 weeks 76.9 1.019 0.601 80 0.899 0.344
>21 weeks 2.7 33
Nos of ANC visits
1-3 56 67.8
37 43.1 0.32 304 2.69 0.26
>8 0.9 1.8
Syphilis status
Reactive 6.6 2.2
No 93 4 3.947 0.039* 978 0.923 0.312
HIV status (n=398)
Positive 46.3 41.7
No 537 0.605 0.253 533 0.467 0.281

Note: * = significant (p < 0.05)

ilis result had a significantly higher rate of ane-
mia at delivery (p < 0.05).

There were no significant independent
variables associated with anemia at the booking
visit (p > 0.05). However, gravidity, ANC initi-
ation (yes/no), anemia at booking (yes/no), HIV
infection, and syphilis infection showed signifi-
cantly different rates of anemia at delivery.
Three-quarters (77.7%) of the women delivered
at term, while the preterm delivery rate was
18.8%. Gestational age at delivery was not asso-
ciated with anemia (p > 0.05). HIV infection
rates at booking and delivery were 29.9% and
43.5% (p = 0.014), respectively, with signifi-
cantly higher rates of anemia observed among
HIV-infected women (p < 0.05).

Logistic regression analysis showed
that women without syphilis who initiated ANC
had lower odds ratios (ORs) of 0.14 (95% CI:
0.03-0.68, p =0.014) and 0.35 (95% CI: 0.199-
0.431), respectively, for anemia at delivery.
Conversely, HIV-infected women had higher
odds ratios of 4.2 (95% CI: 1.23-149, p =
0.022), and pregnant women with anemia at the
booking visit had an OR of 10.84 (95% CI:
4.32-27.20, p < 0.001) for anemia at delivery.
No predictors for anemia at ANC initiation were
identified from the study variables.

Table 4 shows significantly different
rates of Hb level increases among different age
groups and syphilis statuses (p < 0.05). On the
other hand, women aged 20-24 years were 76%
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Table 5

Final step of logistic regression output for increased Hb at delivery

Independent variables  Significance (p values) Adjusted odds ratio (OR)

95% CI for OR

Lower Upper

Age group*

<20 years 0.055 0.3 0.088 1.026

20-24 years 0.041 0.34 0.125 0.957

25-29 years 0.957 0.77 0.297 2.03

30-34 years 0.427 0.67 0.259 1.773
Gravidity**

1 0.184 43 0.5 37.114

2-3 0.515 1.98 0.252 15.69

4-5 0.902 1.14 0.138 4.177

Constant 0.878 0.84

Note: * = Age > 35 years; ** = gravidity > 6

less likely (OR = 0.34, 95% CI: 0.12-0.95, p =
0.041) to have increased Hb at delivery (See
Table 5). Table 6 indicates that women without
syphilis infection were 56% less likely (OR =
0.46, 95% CI: 0.22-0.99, p = 0.04) to have de-
creased Hb levels.

DISCUSSION

To the best of our knowledge, this
study is the first to estimate the prevalence of
anemia in a cohort of pregnant women from
ANC initiation to delivery, including changes
in Hb levels (both increases and decreases) and
the associated factors in South Africa. The re-
sults confirm that the prevalence of anemia at
the initial ANC booking was significantly high-
er at 36.5% compared to 18.5% at delivery (p <
0.05). This prevalence is higher than the 22%
reported in a similar study in Fiji but much
lower than the 54.5% prevalence found in stud-
ies conducted in Nigeria and rural KwaZulu-
Natal, SA (Baker et al., 2015).

The study attributes the lower preva-
lence of anemia at the booking visit to the forti-

Table 6

fication of staple foods such as maize meal and
wheat flour in South Africa (Shubham et al.,
2022). However, despite this fortification pro-
gram, the prevalence of anemia in pregnant
women remains high, suggesting other contrib-
uting factors. This underscores the need to
evaluate and review the food fortification pro-
gram in SA. A plausible explanation for the
high prevalence of anemia in this study in-
cludes educational levels, dietary habits, and
socioeconomic conditions. For example, a lack
of income and unhealthy behaviors negatively
affect food choices and purchases, increasing
the risk of iron deficiency anemia, which is the
most common cause of anemia in pregnancy in
SA (Ahmed et al., 2019).

The results also show a mean Hb level
increase of 2.02 g/dL among 60% of women
between ANC initiation and delivery. Prompt
treatment of anemia during ANC visits may
account for this improvement, reducing anemia
prevalence at delivery. A study from Durban,
SA, demonstrated good adherence (75%) to
prophylactic iron, folate, and calcium supple-

Final step of logistic regression output for decreased Hb level at delivery

95% CI for OR

Variables P value OR
Lower Upper
Syphilis negative* 0.048 0.46 0.22 0.994
Constant 0 0.08

Note: * = significant (p < 0.05); a=Hb 10.0-10.9 gm/dl; b = Hb 8.0-9.9 gm/dl; ¢ = Hb < 8.0 gm/dl
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mentation through pill counting and self-
reporting (Ahmed et al., 2019). Similar to our
findings, numerous studies highlight the benefi-
cial effects of iron and folic acid supplementa-
tion on improving Hb levels during pregnancy
(Caniglia et al., 2022; Kamau et al., 2020; Me-
konnen et al., 2021).

Anemia prevalence at prenatal and post-
partum stages remains underreported in South
Africa. Despite the National Food Fortification
Program and iron-folate supplementation, recent
studies estimate anemia prevalence among
WRA in SA remains high (Turawa et al., 2021).
This highlights an urgent need for more effec-
tive interventions to reduce anemia prevalence
in these populations. A Tanzanian study report-
ed a 34.2% prevalence of anemia during the
postpartum period, attributed to ongoing hel-
minthiasis and malaria, which are not signifi-
cant public health problems in SA.

While severe anemia significantly de-
creased, mild-to-moderate anemia persisted
among most women. The high uptake of ANC
(>95%) likely facilitated opportunities for
screening, diagnosing, and treating anemia and
other medical conditions during pregnancy
(Hoque et al., 2022). A reduction in severe ane-
mia reduces demand for blood transfusions and
improves maternal and fetal outcomes. Unlike
other African countries, SA's lack of endemic
malaria and fortified staple foods may contrib-
ute to the lower prevalence of anemia.

The majority of pregnant women (57%)
in this study were aged 20-29 years, consistent
with other studies showing that women in this
age group are significantly associated with an
increased risk of anemia (Eweis et al., 2021; Li
et al., 2020; Woldegebriel et al.,, 2020). We
found that maternal ages 20-24 years were 66%
less likely to have increased Hb levels, leading
to a higher risk of anemia, a finding similar to
studies in other countries (Owais et al., 2021).

HIV infection was found in 43.0% of
women at delivery, with all receiving ART.
HIV-positive women were 4.2 times more likely
to experience anemia at delivery, consistent

with findings that HIV-positive pregnant wom-
en are 5.8 times more likely to experience se-
vere anemia (Cao et al., 2022; Finkelstein et al.,
2022; Tunkyi & Moodley, 2018).

Similarly, syphilis infection during
pregnancy was associated with a significantly
increased risk of maternal anemia (Raj et al.,
2017; Schlueter et al., 2022). Women without
syphilis were 85% less likely to experience ane-
mia at delivery. While maternal and neonatal
complications  from syphilis are well-
documented, no prior studies have specifically
explored its association with maternal anemia.
Further research is needed to understand this
relationship, which could improve syphilis man-
agement during pregnancy.

This study's retrospective design and
focus on low-risk pregnancies at a single MOU
are notable limitations. Key variables such as
menstrual history, intrauterine device use, and
nutritional status were excluded, which may
have influenced the results. High-risk pregnan-
cies, including severe anemia cases, were re-
ferred for hospital care and excluded. Despite
these limitations, the findings remain relevant
for pregnant women receiving ANC and deliv-
ering at KCHC.

CONCLUSIONS

Pregnant women attending midwife-run
obstetric units at PHC settings had lower rates
of anemia, particularly severe anemia, when
antenatal care was provided. HIV and syphilis
infections were significantly associated with
higher rates of maternal anemia. Preventing sex-
ually transmitted infections during pregnancy
requires enhanced screening and treatment for
HIV and syphilis. Intermittent assessments of
food fortification and iron supplementation pro-
grams are essential.

Future studies should address the under-
lying causes of anemia, such as poverty and
infectious diseases among WRA. Collaborative
planning involving policymakers, economists,
and program administrators is essential for ef-
fective food and nutrition interventions. Evalua-
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tions of iron supplementation strategies, micro-
nutrient programs, and food fortification efforts
should ensure compliance with national stand-
ards and enhance bioavailability and absorption
of nutrients. Special attention should be given
to WRA, particularly those living with HIV/
AIDS, when revising nutrition policies.
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