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What is already known on Abstract
: P

this topic? Objective: Anemia is a magnitude of public health problem globally, mainly affecting pregnant women,

e Anemia is a common condi- particularly in underdeveloped countries like Somalia. This study aimed to address this gap by determining
tion during pregnancy, with its the prevalence of maternal anemia and its association with birth weight outcomes in Somalia.
incidence and causes varying Methods: This cross-sectional study was conducted at the Mogadishu Somali Turkey Training and Research
across geographic regions due Hospital between April 1 and September 25, 2023, involving 808 consecutive mothers who delivered in the
to differences in nutritional third trimester. Maternal hemoglobin levels were measured at the time of delivery, and fetal growth param-
status, healthcare access, and eters, including birth weight, height, head circumference, and APGAR score, were assessed.

socioeconomic conditions.

; Results: The study found that 67% of pregnant women had anemia. The majority of anemic patients (41.5%)
Globally, maternal anemia

- o ) had moderate anemia. In regression analysis, maternal hemoglobin level (P = .0001) and severe anemia
remains a significant public (OR=3.28, 95%Cl:1.54-6.95, P = .002) were independent risk factors for low birth weight (LBW). Also,
health issue, particularly in maternal hemoglobin (P = .012) and severe anemia (OR=3.57, 95%Cl:1.61-7.91, P = .002) were indepen-

low-income countries such as
Somalia. It is well established
that maternal anemia can
adversely affect fetal develop-
ment, increasing the risk of
complications such as LBW.

dent risk factors for a birth weight of >1500-2499 g.

Conclusion: The prevalence of anemia in pregnancy in Somalia is alarmingly high, with 67% of women
affected. This study demonstrates a strong association between maternal anemia, particularly severe ane-
mia, and adverse fetal growth outcomes, including LBW. These findings highlight the urgent need to address
maternal iron requirements through targeted nutritional interventions, including iron supplementation
and dietary support during pregnancy. Improving maternal nutrition and healthcare access is essential to
enhancing fetal health and reducing the incidence of LBW in Somalia.

What this study adds on

the topic? Keywords: Prevalence of maternal anemia, low birth weight, Somalia

e Despite the global burden of
maternal anemia, there is a

scarcity of context-specific Introduction

data from Somalia regarding Anemia, a decrease in red blood cells or hemoglobin, is a significant public health problem glob-
its prevalence and impact ally, mainly affecting pregnant women, particularly in underdeveloped countries. The World Health
on  pregnancy  outcomes. Organization (WHO) reports that more than 1.62 billion people worldwide are affected by anemia.’
This study contributes new In pregnancy, anemia is defined according to the WHO criteria as a blood hemoglobin level of less
evidence by assessing the than 11 g per decilitre (g/dL). This threshold is used to classify anemia and assess its severe, moder-
prevalence of maternal ane- ate, and mild anemia.?

mia among Somali women Anemia is a common condition during pregnancy, with incidence and causes varying based
and examining its association on geographic location, nutritional habits, and access to healthcare."? Globally, the World Health
with neonatal birth weight. Organization estimates that 37% of pregnant women are affected by anemia.’ The prevalence of
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anemia during pregnancy in Somalia has been reported to range
from 44.4% to 64.8%, reflecting the significant burden of this
condition in the country.>* These variations highlight the need for
targeted interventions that address both the nutritional and health-
care challenges faced by pregnant women in different regions,
including Somalia.

In pregnancy, anemia is a multifactorial condition influenced
by various factors, including pregnancy-related physiological
changes, nutritional deficiencies, chronic infections, and socio-
economic factors. Among these, dietary iron deficiency is the most
prevalent cause of anemia during pregnancy.®’

Maternal anemia can significantly affect the developmental pro-
cess of the fetus, leading to various complications, including low
birth weight (LBW). The reduced availability of essential nutrients
and oxygen to the developing fetus due to anemia can result in
restricted fetal growth, which ultimately impacts birth weight. As
a consequence, anemia in pregnancy is a key factor associated
with the increased risk of LBW, contributing to adverse neonatal
outcomes.?® Low birth weight is primarily associated with both
short-term and long-term fetal outcomes. The global prevalence
of LBW is up to 20%, with significant regional and country-spe-
cific variations. However, the highest rates of LBW are observed
in low- and middle-income countries (LMICs), particularly within
vulnerable populations. In these regions, anemia, along with other
contributing health and socioeconomic factors, plays a critical role
in increasing the risk of LBW. These factors include inadequate
nutrition, limited access to healthcare, and socioeconomic vul-
nerabilities, all of which contribute to poor maternal health and
adverse birth outcomes.*'°

There has been limited data specifically focusing on the preva-
lence of maternal anemia and its association with birth weight
in Somali women. This study aimed to address this gap by deter-
mining the prevalence of maternal anemia and exploring its asso-
ciation with birth weight outcomes in Somalia. This study seeks
to provide valuable insights into the impact of maternal anemia
on fetal health, particularly birth weight, in a region with limited
healthcare resources and high rates of maternal and neonatal
health challenges.

Methods

Study Design and Participants

This cross-sectional study was conducted at the Mogadishu
Somali Turkey Training and Research Hospital between April 1
and September 25, 2023, with a sample size of 808 consecutive
mothers who delivered in the third trimester. Maternal variables
collected included parity, gestational age at delivery, and maternal
blood hemoglobin level at delivery; neonatal variables included
APGAR score, birth weight, birth height, and head circumference.
The inclusion criteria for women in the study were: age between
18 and 45 years, singleton pregnancy, and in the third trimester
of pregnancy. Women were excluded if they had multi-gestation,
malaria, pregnancy-related hypertension, chronic hypertension,
diabetes mellitus, antepartum hemorrhage, or congenital fetal
anomalies that could affect anemia and birth weight. These cri-
teria helped ensure that the study sample was as homogeneous
as possible, reducing the potential confounding factors that could
impact the analysis of maternal anemia and its association with
birth weight outcomes.

Ethics Approval and Consent to Participate
The study received formal ethics approval from the Mogadishu
Somali Turkey Training and Research Hospital Ethics and Research

Committee Institutional Review Board (IRB) (Permission date and
number: 21.03.2023 and MSTH/15469/856). It was conducted
by the principles and guidelines of the Declaration of Helsinki.
All participants were fully informed about the study’s objectives,
methods, and potential outcomes. They provided informed con-
sent to participate and agreed to the publication of the results.
The research adhered to the Strengthening the Reporting of
Observational Studies in Epidemiology checklist.

Definitions

Maternal anemia and LBW were defined according to the crite-
ria provided by the World Health Organization: anemia in preg-
nancy was defined by a blood hemoglobin level of less than 11 g/
dL, with mild (Hb 10-10.9 g/dL), moderate (Hb 7-9.9 g/dL), and
severe (Hb <7 g/dL) forms. Low birth weight and are a birth weight
<2500 grams and a birth weight <1500, respectively.? These defini-
tions align with the WHO guidelines and were used to categorize
and analyze the maternal and fetal health outcomes in this studly.

Data Processing and Analysis

Descriptive statistics were calculated for the baseline charac-
teristics of the participants. The data were analyzed using the
Statistical Package for Social Sciences (SPSS) version 29.0 (IBM
Corp., Armonk, NY, USA). Various statistical techniques were
employed, including t-tests, ANOVA, chi-squared tests, and regres-
sion analysis, to explore the relationship between anemia and fetal
birth weight. All analyses were conducted with a 2-sided signifi-
cance level of 0.05 and 95% CI. These statistical methods were
used to assess the associations and differences in the data, ensur-
ing a robust analysis of the study’s objectives.

Results

Demographic and Obstetric Features of the Participants

A total of 808 mothers were admitted for delivery and eligible
for analysis. The mean age of the individuals was 26.8 + 5.5 years
(16 to 45). The mean gestational age at delivery was 37.8 + 2.8
weeks, with a range of 28-42 weeks. Newborns' mean birth weight
was 2952 + 714 grams (g).

The clinical, obstetric, and sociodemographic details of the par-
ticipants are presented in Table 1.

Incidence of Anemia and Low Birth Weight

The mean hemoglobin level among the study participants was
10.3 + 1.8 g/dL, with values ranging from 3.90 g/dL to 14.2 g/dL.
Of the 808 women included in the study, 541 (67%) were found to
have anemia of varying severity. Among the anemic participants,
the majority (41.5%, 335/808) had moderate anemia, followed by
mild anemia (21.3%, 172/808) and severe anemia (4.2%, 34/808).
In terms of birth weight, 21.5% (174/808) of the women delivered
LBW babies, with birth weights ranging from 755 g to 2499 g and
a mean birth weight of 1909 + 514 g. Among the LBW babies,
44 (25.3%) were classified as VLBW, with an overall incidence of
VLBW of 5.4% (44/808). Additionally, babies whose birth weight
was between 1500 g and 2499 g accounted for 16.1% of the total
sample.

Between-group Comparisons

The 2 groups, anemic and non-anemic, were similar in terms
of maternal characteristics (age, delivery week) and fetal charac-
teristics (weight, height, head circumference at birth, and APGAR
score) (Table 1). In addition, maternal characteristics and fetal
characteristics of anemic and non-anemic mothers were similar
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Table 1. A Comparison of the Maternal and Newborn Clinical
Characteristics of Those With and Without Anemia

Non-
Anemic anemic
(n =541, (n =267,
Variables %= 67) % = 33) T or X? P
Maternal age (years), 26.8 +5.8 27.1 5.1 —-0.852% .394
mean + SD
Delivery weeks, 37.7+29 38+2.6 —1.440* .150

mean + SD

Birth weight, mean = SD 2924 £ 746 3011 +642 -1.636° .102

Birth height, mean + SD 48 + 3.5 484 +23 -1.676" .094
HC, mean = SD 3517 352+1.5 -1.583" .114
Apgar (1. minute), 7+2.1 7.1 +22 -0.363* .716
mean + SD
Apgar (5. minute), 7.9+23 824 -0.302¢ .763
mean + SD
Two <2500 127 (23.5) 47 (17.6) 3.648"> .056
groups,
n (%) >2500 414 (76.5) 220 (82.4)
Three <1500 34 (6.3) 10 (3.7) 4.137° 126
groups,
n (%) 1500-2499 93 (17.2) 37 (13.9)

22500 414 (76.5) 220 (82.4)

AIndependent-samples t-test; °chi-square test.

when 3 anemic forms (mild, moderate, and severe) were taken
into consideration.

Furthermore, there were no significant differences between
anemic and non-anemic mothers concerning varying thresholds
of birth weight (Table 3). There was a higher percentage of LBW

babies in mothers in the severe anemia group (41.2% in severe
anemia, 18.6% in mild anemia, and 17.6% in the no anemia
group, P =.006) as compared with the mild anemia and no ane-
mia groups, particularly having an LBW of 21500-2499 g (35.3%
vs. 13.4% and 13.9%, respectively; P =.020) (Table 2). These find-
ings suggest that while the overall maternal and fetal characteris-
tics were similar across groups, the severity of maternal anemia
had a significant impact on the incidence of LBW, particularly for
babies with a birth weight between 1500 g and 2499 g.

Correlation and Regression Analyses

In correlation analysis, maternal hemoglobin was consistently
correlated with fetal birth weight, height, and head circumference
and inversely correlated with LBW (Table 3). In binary logistic
regression analysis, maternal hemoglobin level (OR = 1.17, 95%
Cl:1.06-1.29, P = .0001) and severe anemia (OR = 3.28, 95%
Cl:1.54-6.95, P = .002) were independent risk factors for LBW.
Multinomial univariate logistic regression analysis based on the
degree of LBW showed that maternal hemoglobin level (OR =
1.23, 95% Cl:1.04-1.46, P = .017) was an independent risk fac-
tor for VLBW. Moreover, maternal hemoglobin levels (OR=1.15,
95% Cl:1.03-1.28, P =.012) and severe anemia (OR = 3.57, 95%
Cl:1.61-7.91, P =.002) were found to be independent risk factors
for a birth weight between 1500 g and 2499 g, further empha-
sizing the significant role of maternal hemoglobin in determining
birth weight outcomes (Table 4).

This suggests that higher hemoglobin levels are associated with
better fetal growth and a lower likelihood of LBW. These findings
highlight the critical role of maternal hemoglobin and anemia in
determining fetal birth weight and the potential for interventions
aimed at improving maternal hemoglobin levels to reduce the risk
of LBW and VLBW.

Discussion

This study highlights the concerning prevalence of anemia
among pregnant women in the third trimester, particularly in the
context of its potential association with LBW and VLBW. With a

Table 2. A Comparison of the Mean Maternal and Newborn Clinical Characteristics of Those with Anemia Severity Forms and Without Anemia

Severe Moderate Mild No-anemia

Variables n=34,%=42) (=335 %=415) ((=172,% =21.3) (n=267, % =33.0) P
Maternal age, mean + SD 26.2+6.4 26.8 £ 6 269 +£5.3 27.1 £5.1 .765
Delivery (gestational week), mean = SD 37129 37529 38.2+2.7 38+2.6 117
Birth weight, mean = SD 2761 =778 2909 + 764 2984 = 701 3011 = 642 121
Birth, height mean + SD 48 +2.6 47.8 3.9 48.3+2.8 48423 138
HC, mean = SD 346+1.9 349+1.8 351 1.4 352 +1.5 126
Apgar (1.minute), mean = SD 6.3+3 69 +23 74«15 7.1 x22 .501
Apgar (5.minute), mean = SD 7.2+3.5 7.8+2.5 83+1.6 8+2.4 773
Two groups, n (%) <2500 14 (41.2) 81(24.2) 32 (18.6) 47 (17.6) .006**

>2500 20 (58.8) 254 (75.8) 140 (81.4) 220 (82.4)
Three groups, n (%) <1500 2(.9) 23 (6.9) 9(.2) 10 (3.7) .020*

1500-2499 12 (35.3) 58 (17.3) 23 (13.4) 37 (13.9)

>2500 20 (58.8) 254 (75.8) 140 (81.4) 220 (82.4)

One-way ANOVA test (Bonferroni), SD, standard deviation, chi-square test.
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Table 3. Correlations of Maternal Hemoglobin With Fetal Birth Weight,
Low Birth Weight, Height, and Head Circumference

Parameters r P

Birth weight 0.094 .008™
Birth height 0.080 .023"
HC 0.102 .004™
LBW —-0.109 .002

LBW, Spearman coefficient; the others: Pearson coefficient, HC, head
circumference.

prevalence rate of 67%, the anemia rate among the study’s par-
ticipants stands as one of the highest reported in African coun-
tries, only trailing behind the figure from the Republic of Benin at
68.2%." To this knowledge, there have been only 3 reports from
incidence of anemia in Somali pregnant women (44.4%, 49%,
and 64.8 %).>®

In this study, the distribution of anemia severity among pregnant
women in their third trimester showed that moderate anemia was
the most prevalent, accounting for 41.5% of the cases, followed by
mild anemia at 21.3%, and severe anemia at 4.2%. This pattern of
anemia severity is somewhat consistent with findings from other
countries, such as Tanzania, where the distribution was 30.6%,
25.3%, and 26.3% for moderate, mild, and severe anemia, respec-
tively,"" and Egypt, where the rates were 39%, 21.1%, and 12%,
respectively.'? Understanding the distribution of anemia severity is
crucial for tailoring effective public health strategies. The higher
prevalence of moderate anemia in this study, as seen in other coun-
tries, emphasizes the need for targeted interventions that focus on
both prevention and treatment. Given the relatively low preva-
lence of severe anemia (4.2%), it is possible that more widespread
iron supplementation and nutritional improvements are helping to
mitigate the most extreme cases of anemia. However, the moder-
ate forms of anemia remain a significant concern, requiring further
attention. As the severity of anemia increases, the risk of adverse
pregnancy outcomes also escalates, making early detection and
appropriate management critical. For more severe cases, interven-
tions such as increased iron supplementation, dietary modifica-
tions, and possibly even blood transfusions may be necessary. In
countries with high anemia rates, like the one in this study, promot-
ing iron-rich diets, improving access to prenatal care, and ensuring
the consistent provision of iron supplements can help reduce both
the incidence and severity of anemia, ultimately improving mater-
nal and fetal health outcomes.

In this study, the prevalence of LBW was found to be 21.5%, a
concerning figure that underscores the need for targeted interven-
tions to address the underlying factors contributing to LBW in this
population. The prevalence of LBW in this study is in line with
global trends, particularly in LMICs, where LBW rates tend to be
highest, especially among the most vulnerable groups. Regional
estimates of LBW further highlight the disproportionate burden in
certain areas. In South Asia, the prevalence of LBW is alarmingly
high at 47%, while in Southern Africa, it is 13%, and in West and
Central Africa, it stands at 12%."* These rates indicate that while
LBW is a global issue, certain regions face significantly higher
challenges, with factors such as inadequate nutrition, limited
access to quality healthcare, and socioeconomic vulnerabilities
playing a major role. In regions like Sub-Saharan Africa, where
access to prenatal care and nutrition is often inadequate, the risk

Table 4. Associations of Anemia and Anemia Severity Forms with
Maternal Age, Delivery Weeks, Low Birth Weight, Very Low Birth Weight
and a Birth Weight of 21500-2499 g

Dependent Independent
Variables Variables OR (%95 CI) P
Maternal age Anemia 1.01 (0.99-1.04) .394
Severe 0.97 (0.91-1.0) 377
Moderate 0.99 (0.96-1.02) 422
Mild 0.99 (0.96-1.03) .685
Delivery weeks Anemia 1.04 (0.99-1.1) 151
Severe 0.91(0.81-1.01) .092
Moderate 0.94 (0.88-1.00) .034
Mild 1.03 (0.95-1.11) 457
LBW (<2500 g) Hemoglobin level 1.17 (1.06-1.29) .0071**
Anemia 3.26 (2.67-3.98) .057
Severe 3.28 (1.54-6.95) .002**
Moderate 1.49 (1.00-2.23) .051
Mild 1.07 (0.65-1.76) .790
VLBW (<1500 g) Hemoglobin level 1.23 (1.04-1.46) .017*
Anemia 1.80 (0.87-3.72) .109
Severe 2.20 (0.45-10.74) .330
Moderate 1.99 (0.93-4.28) 077
Mild 1.41 (0.56-3.57) 463
1500-2499 g Hemoglobin level 1.15(1.03-1.28) .012°
Anemia 1.33 (0.88-2.02) 171
Severe 3.57 (1.61-7.91) .002™
Moderate 1.36 (0.87-2.13) .183
Mild 1.02 (0.58-1.79) 935

OR, odds ratio.

of LBW is compounded by maternal anemia, infections, and poor
maternal health conditions. The higher prevalence of anemia in
this study population, combined with the LBW rate, suggests that
addressing maternal health holistically by improving nutrition,
iron supplementation, access to prenatal care, and overall health-
care infrastructure can play a crucial role in reducing LBW rates.
To effectively tackle LBW in these regions, public health initiatives
should focus on improving maternal nutrition, increasing access
to quality prenatal care, and addressing socioeconomic disparities
that contribute to poor health outcomes. Furthermore, healthcare
systems should prioritize early identification and management of
risk factors such as anemia, infections, and other conditions that
increase the likelihood of LBW.

There have been discrepant reports concerning the associa-
tion between maternal hemoglobin concentration and fetal birth
weight. In a meta-analysis involving 26 studies in LMICs, only 17
studies reported an association between maternal anemia and
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LBW." This suggests that while there may be an association in
some cases, it is not universally observed, and other factors might
be contributing to LBW outcomes in these populations. Similarly,
another meta-analysis focused on South Asian countries, which
included 25 studies, found that 21 of them did report a higher
incidence of LBW among babies born to anemic mothers. This
points to a more consistent association between maternal anemia
and LBW in South Asia, but it remains unclear why the relation-
ship is not as strong or consistent in other regions.”” Even in a
Bangladesh study, a poverty-stricken country, no association was
found between maternal anemia and LBW outcomes.’ This
result challenges the assumption that maternal anemia is always
a major risk factor for LBW and suggests that there may be other
underlying factors, such as socioeconomic conditions, access
to healthcare, or even other nutritional deficiencies, that play a
more prominent role in determining birth weight in certain set-
tings. These inconsistencies highlight the need for more research
to understand the complex interplay of maternal health, nutrition,
and socioeconomic factors that contribute to LBW. While maternal
anemia may be a significant factor in some contexts, it may not
always be the primary determinant of LBW, especially in regions
with different healthcare and socioeconomic conditions. Further
studies should explore the potential confounding factors, such as
maternal age, parity, nutritional status, and access to healthcare,
that may influence the relationship between maternal anemia and
fetal birth weight.

In the current study performed among Somali women in the
third trimester of their pregnancies, the high incidence of anemia
(67%) resulted in LBW births at 21.5%, as demonstrated with a
significant correlation between maternal hemoglobin level and
birth weight. Moreover, in logistic regression analysis, maternal
hemoglobin level was found to be an independent risk factor for
both LBW and VLBW. Another independent risk factor was severe
anemia, but only for LBW of >1500-2499 g, not for VLBW (<1500
g) possible due to insufficient sample size. These findings are con-
sistent with other studies that have reported a relationship between
maternal anemia and adverse birth outcomes, although data on this
association from African countries remain limited. For instance, a
systematic review and meta-analysis of studies on South African
pregnant women found a significant association between maternal
anemia and LBW,'” reinforcing the relevance of addressing anemia
as a key factor in improving maternal and fetal health outcomes in
the region. Similarly, in northwest Ethiopia, maternal anemia was
identified as a predictor of poor pregnancy outcomes, including
LBW, highlighting the importance of managing anemia to reduce
the risk of adverse birth weights.®

The association between maternal anemia and LBW is a criti-
cal area for public health attention, particularly in Sub-Saharan
Africa, where anemia remains highly prevalent among pregnant
women. Addressing maternal anemia through improved nutrition,
iron supplementation, and access to prenatal care could reduce
the incidence of LBW and VLBW, ultimately improving maternal
and neonatal health outcomes.

Given the compelling evidence that LBW is a significant risk
factor for both child survival and development, this study aimed
to highlight the impact of maternal anemia on LBW in an under-
developed country, with the goal of raising awareness about these
preventable public health issues. The findings from this study
reveal alarmingly high incidences of both maternal anemia (67 %)
and LBW (21.5%), underscoring the urgent need for more effec-
tive interventions, especially in settings affected by poverty and
conflict.

The high prevalence of maternal anemia and LBW in this war-
stricken and impoverished country paints a stark picture of the
limitations of current international efforts, including those driven
by organizations such as the United Nations and UNICEE. Despite
their work in promoting maternal and child health, these efforts
appear to be insufficient in addressing the root causes of these
problems in such vulnerable populations. This gap highlights the
pressing need for more targeted and context-specific interventions,
as well as greater investment in healthcare infrastructure, nutrition
programs, and maternal care services.

International organizations, governments, and local communi-
ties must work together to prioritize maternal health in these high-
risk environments. Interventions could include scaling up iron and
micronutrient supplementation, improving prenatal care, strength-
ening public health systems, and addressing the socioeconomic
factors that exacerbate the risks of anemia and LBW. Additionally,
the focus should not only be on the immediate needs but also
on long-term strategies to reduce poverty, improve education, and
promote gender equality, which all play crucial roles in improving
maternal and child health outcomes.

Strengths and Limitations

While it is true that the data from a single hospital may limit
the broader applicability of the findings to the general popula-
tion, the conclusions drawn from this study remain highly relevant
and applicable to similar contexts, particularly in underdeveloped
regions affected by poverty, conflict, and limited access to health-
care. The high prevalence of maternal anemia and LBW observed
in this study mirrors the challenges faced by many low-resource
settings, where similar socioeconomic and healthcare barri-
ers exist. The study provides valuable insights into the impact of
maternal aemia on fetal outcomes, which can be used to inform
public health strategies in other comparable settings. Although
the sample is geographically specific, the issues of anemia, LBW,
and the need for effective maternal care are universal concerns
in vulnerable populations. Therefore, the findings can serve as a
foundation for further research and help guide targeted interven-
tions in areas with similar socioeconomic conditions, healthcare
infrastructure, and challenges. Furthermore, the study highlights
the need for more comprehensive, large-scale research to confirm
these associations across diverse settings and strengthen the evi-
dence base for policy and programmatic recommendations. It also
calls for increased attention to maternal health in conflict- and
poverty-stricken areas, where addressing preventable conditions
like anemia could have a significant impact on reducing LBW and
improving maternal and child health outcomes.

This study found a high prevalence of maternal anemia (67%)
and LBW (21.5%) among pregnant women in Somalia. These find-
ings highlight the urgent need for improved antenatal care, nutri-
tional education, and iron supplementation programs to reduce
the burden of maternal anemia and its impact on birth outcomes.
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