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Abstract:

According to the World Health Organization (WHO), anemia in pregnancy is defined as a hemoglobin
concentration below 11 g/dL and is categorized into three levels of severity: mild (10-10.9 g/dL),
moderate (9—-9.9 g/dL), and severe (below 7 g/dL). Anemia represents one of the most prevalent
medical conditions affecting pregnant women worldwide. In Libya, it remains a significant health
concern and one of the primary causes of hospital admission among expectant mothers in obstetrics
and gynecology departments. This study aimed to determine the prevalence of anemia among pregnant
women and its association with platelet deficiency in patients attending the Obstetrics Department at
Al-Khums/Souq Al-Khamis Hospital. A total of 50 participants aged 17—-46 years were included, and
blood samples were collected between February and May 2023 for complete blood count analysis. The
results revealed a 60% prevalence of anemia, with the highest rate (63.64%) observed during the third
trimester. Thus, 25% of pregnant women exhibited platelet deficiency in the first trimester, while 21.43%
had mild thrombocytopenia and 7.14% showed moderate thrombocytopenia.
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Introduction

Pregnancy is accompanied by numerous physiological and biochemical changes that affect multiple
organ systems to support fetal growth and maternal adaptation. These alterations begin as early as
conception and persist through delivery and the postpartum period to accommodate the metabolic and
nutritional needs of both the mother and the developing fetus [1]. Such changes, encompassing both
structural and hormonal modifications, represent essential physiological adaptations that ensure the
maintenance of pregnancy and the successful delivery of a healthy newborn capable of independent
survival [2].

Among the most significant hematological adaptations during pregnancy are fluctuations in the
components of the complete blood count (CBC), including hemoglobin concentration, white blood cell
count, and red blood cell count, which often decline below normal reference ranges. This physiological
reduction can predispose pregnant women to various forms of anemia, which serves as a critical
indicator of maternal health and systemic stress [3].

According to the World Health Organization (WHO), anemia in pregnancy is defined as a hemoglobin
concentration of less than 11 g/dL and is categorized by severity as follows: mild anemia (10-10.9
g/dL), moderate anemia (9-9.9 g/dL), and severe anemia (<7 g/dL) [4]. The average hemoglobin level
at term is approximately 12.5 g/dL, and values below 7 g/dL demand urgent medical intervention due
to the risk of cardiac complications such as congestive heart failure [4]. Globally, it is estimated that
20% of pregnant women are affected by anemia, with the highest prevalence observed in Africa and
Southeast Asia, where nutritional deficiencies and limited healthcare access exacerbate maternal
vulnerability [5].

Anemia during pregnancy is associated with a range of adverse maternal and fetal outcomes,
including low birth weight, preterm delivery, intrauterine growth restriction, perinatal mortality, and fetal
anemia [6]. Early detection and effective management are therefore crucial to restoring hemoglobin
concentration, treating underlying etiologies, and preventing complications. Physiologically, plasma
volume begins to expand between 6 and 12 weeks of gestation, increasing by approximately 10-15%
initially and continuing rapidly until 30—34 weeks, leading to a relative dilutional decrease in hemoglobin
concentration [7,8]. Insufficient plasma volume expansion has been linked to lower birth weight, reduced
placental mass, and an elevated risk of small-for-gestational-age (SGA) infants, even among otherwise
healthy women [8-10].

Globally, anemia remains one of the most pervasive public health challenges, influenced by diverse
etiological factors such as iron deficiency, micronutrient insufficiency, parasitic infections, and chronic
inflammatory conditions [11,12]. The severity and prevalence of anemia vary across populations,
depending on socioeconomic conditions, healthcare access, and dietary practices.

This study makes an important contribution to the understanding of maternal health by quantifying
the prevalence of anemia and platelet deficiency among pregnant women within a defined sample
population. By analyzing hematological data from 50 participants aged 17-46 years, the research
provides empirical evidence that anemia affects a significant proportion (60%) of the cohort, particularly
during the third trimester (63.64%). Furthermore, the identification of platelet deficiencies, 25% in the
first trimester and 21.43% with mild thrombocytopenia, adds valuable insight into hematologic
alterations associated with pregnhancy. The absence of statistically significant correlations between
maternal age, platelet count, and hemoglobin levels suggests that factors other than age may play
dominant roles in anemia development during pregnancy. Overall, this study contributes to the field by
establishing a localized prevalence baseline, highlighting trimester-specific hematologic variations, and
underscoring the need for comprehensive prenatal screening and early interventions to mitigate
anemia-related risks in maternal and fetal health.

Material and methods

The present study was conducted between February and May 2023 in the Al-Khums region of Libya,
specifically within the Obstetrics Department of Al-Khums/Souq Al-Khamis Hospital. Data were
obtained from patients attending this department during the study period. The research encompassed
a total sample of 50 participants, aged between 17 and 46 years, comprising 40 pregnant women and
10 non-pregnant women serving as a control group. Venous blood samples were collected from all
participants, and a complete blood count (CBC) analysis was performed to evaluate hematological
parameters. According to the World Health Organization (WHO) criteria, participants exhibiting
hemoglobin concentrations below 11 g/dL were classified as anemic. The collected data were
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systematically analyzed using the Statistical Package for the Social Sciences (SPSS), version 20, to
determine the prevalence of anemia and its relationship with platelet levels and other relevant variables.
Results and discussion
Prevalence of anemia

Out of the total 50 women included in this study at the Al-Khums/Souq Al-Khamis Hospital, 30
participants (60%) were found to be anemic, while the remaining 20 participants (40%) exhibited normal
hemoglobin levels and were considered non-anemic. This indicates a notably high prevalence of
anemia among the study population, emphasizing its clinical significance in maternal health within the
region. Figure 1 presents distribution of anemic pregnant women and non-anemic pregnant women.

B Non anemic preg. women

W Anemic preg. women

Figure (1): Disturbition of anemic pregnant women and non-anemic pregnant women.

As illustrated in Figure 1, the predominance of anemia among the participants underscores the
persistent burden of hematological deficiencies during pregnancy, which may be attributed to nutritional
inadequacies, increased physiological demands, or limited access to antenatal healthcare services.
These findings align with global trends reported in developing countries, where maternal anemia
remains a major public health concern affecting both maternal and fetal outcomes.

Table 1 presents the distribution of anemia cases among study participants according to pregnancy
periods and physiological status. The overall prevalence of anemia among pregnant women was
59.57%, indicating that more than half of the expectant participants were affected. This high incidence
emphasizes the continuing public health challenge of maternal anemia in the Al-Khums region.

Table 1 Distribution of the study cases according to pregnancy periods.

Classification anemia% % of total
Pregnant 59.57 54.90
First trimester 50.00 7.84
Second trimester 50.00 5.88
Third trimester 63.64 41.18
Non-pregnant 75.00 5.88

When stratified by trimester, the prevalence of anemia was 50% during both the first and second
trimesters, increasing to 63.64% in the third trimester. This progressive trend is consistent with
physiological and nutritional demands that intensify as pregnancy advances. The third trimester is
typically characterized by plasma volume expansion and heightened fetal iron requirements, which may
exacerbate hemodilution and iron depletion, leading to a higher frequency of anemia. The data therefore
suggest that anemia screening and nutritional supplementation programs should be particularly
emphasized during the late stages of pregnancy.

Interestingly, non-pregnant women in the control group exhibited an even higher anemia rate (75%),
despite representing only 5.88% of the total sample. This finding indicates that anemia is not solely
pregnancy-related but may also reflect broader nutritional deficiencies, dietary inadequacies, or
socioeconomic constraints within the study population. In summary, the results reveal a substantial
burden of anemia among women of reproductive age, with severity peaking during the third trimester.
These findings highlight the urgent need for targeted antenatal interventions, including routine
hematological monitoring, dietary counseling, and iron—folate supplementation, to mitigate maternal and
fetal health risks associated with anemia.
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Figure 2 illustrates the distribution of anemia prevalence across different age groups among the
study participants. The incidence of anemia was recorded as 46% in the 17—26 age group, 50% in the
27-36 age group, and 4% in the 37-46 age group. When considered as percentages of the overall
study population, these values correspond to 45%, 50%, and 5%, respectively.

60.0

50.0

m Percentage of the total number

W Percentage of patients with anemia

=
(46-37) (36-27) (26-17)
Figure (2): Prevalence of Anemia according to age.

Overall, the results indicate that anemia was most prevalent among women aged 27-36 years,
representing the age bracket with the highest reproductive activity and nutritional demands. This trend
suggests that physiological stress associated with pregnancy, coupled with possible nutritional
deficiencies during peak childbearing years, may contribute significantly to the observed pattern. The
comparatively lower incidence in older women (37-46 years) could be attributed to reduced fertility
rates and fewer pregnancies within this group. These findings are consistent with previous studies
reporting a higher vulnerability to anemia among women in their late twenties to mid-thirties, reflecting
the interplay between physiological, nutritional, and socioeconomic determinants of maternal health.
Anemia and Platelet Correlation

The analysis of platelet levels among pregnant women revealed a variable pattern of platelet
deficiency across the different stages of pregnancy. As illustrated in Figure 3, approximately 25% of
women in the first trimester exhibited platelet deficiency, representing the highest occurrence among
all trimesters. This early decline in platelet count may be attributed to hemodilution effects and
physiological adjustments occurring during the initial phase of gestation, when plasma volume
expansion begins.
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Figure (3): Distribution of the platelet according to pregnhancy periods.

During the second trimester, the prevalence of platelet deficiency decreased to 16.7%, suggesting
partial hematological adaptation as pregnancy progresses. In the third trimester, the deficiency rate
further declined to 12.1%, which could indicate compensatory mechanisms or effective clinical
interventions such as nutritional supplementation and improved maternal care during the later stages
of pregnancy. Despite these variations, the study’s statistical analysis found no significant correlation
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between platelet levels and hemoglobin concentration, indicating that thrombocytopenia and anemia
may arise from distinct physiological or nutritional mechanisms rather than a shared causal pathway.

As presented in Table 2, the distribution of platelet levels across different anemia classifications
reveals that 21.43% of pregnant women exhibited reduced platelet counts associated with mild anemia,
while 7.14% demonstrated moderate anemia. Notably, no cases of severe anemia were identified
among the study participants.

Table (2): The distribution of the platelet according to the types of anemia

Type per of infected per of total
Mild anemia 21.43 50
Moderate anemia 7.14 50
Severe anemia 0 0

These results suggest that thrombocytopenia was predominantly observed among individuals with
mild to moderate anemia, indicating that platelet deficiency may develop concurrently with early or
moderate reductions in hemoglobin concentration rather than at more severe stages. This pattern
implies a potential physiological adaptation during pregnancy where mild hematologic imbalances
emerge before progressing to critical levels. The absence of severe anemia cases may also reflect early
clinical intervention or limited exposure duration to aggravating factors such as nutritional deficiency or
infection. Overall, the findings underscore the importance of regular hematological screening during
pregnancy to detect early signs of both anemia and platelet decline, enabling timely management to
prevent adverse maternal and fetal outcomes.

Age and platelet count correlation:

As presented in Figure 4, the analysis revealed no statistically significant relationship between the
age of pregnant women and their platelet count, with a calculated correlation coefficient of r = 0.0538.
This very weak positive correlation indicates that variations in maternal age have negligible influence
on platelet levels among the studied participants.
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Figure (4): Correlation between age and platelet level

The graphical trend line demonstrates random fluctuations in platelet counts across different age
groups, with no discernible upward or downward pattern. Such variability suggests that physiological
platelet changes during pregnancy are primarily governed by gestational and hematological factors
rather than maternal age. These findings align with previous studies reporting that gestational
thrombocytopenia, often observed in the later stages of pregnancy, is largely independent of maternal
age and instead influenced by plasma volume expansion, hormonal changes, and increased platelet
turnover. Consequently, age alone does not serve as a predictive determinant of platelet count during
pregnancy, emphasizing the need for individualized clinical assessment based on hematological
parameters rather than demographic characteristics.

Age and hemoglobin level correlation:

As illustrated in Figure 5, the computed correlation coefficient between maternal age and hemoglobin
concentration was r = 0.264, signifying a weak and statistically insignificant relationship between the
two variables. This finding indicates that age does not appear to exert a measurable influence on
hemoglobin levels among the pregnant women included in this study.
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Figure (5) Correlation between age and Hemoglobin level.

The fluctuating trend observed in the graphical representation further supports this conclusion, as
hemoglobin values demonstrate considerable variability across different age groups without a
consistent upward or downward pattern. These results suggest that factors other than age, such as
nutritional status, parity, socioeconomic conditions, or access to prenatal care, can play more decisive
roles in determining hemoglobin levels during pregnancy. Hence, interventions aimed at reducing
anemia prevalence should prioritize nutritional and clinical management strategies rather than focusing
solely on maternal age.

Discussion

The findings of this study revealed that 60% of pregnant women in the Al-Khums region were
affected by anemia, a rate higher than that reported in several other Libyan studies. For instance, the
prevalence of anemia among pregnant women was 55% in Al-Zawiya, 54.6% in Derna, and 49.7% in
Brack Al-Shati [13]. Moreover, the observed prevalence was also higher than the 44% reported in a
similar study conducted in Saudi Arabia [14]. The variation in these results could be attributed to
differences in socioeconomic conditions, sample selection, methodological design, and the extent of
iron supplementation among the studied populations. Differences in healthcare access, dietary habits,
and awareness of prenatal nutrition may further explain the higher prevalence observed in the present
study.

A trimester-wise analysis indicated that anemia was most prevalent during the third trimester
(63.64%), exceeding figures reported in previous Libyan studies, 34.9% in Al-Zawiya, 59.6% in Derna,
and 53% in Brack Al-Shati [13]. This increased prevalence during late pregnancy can be explained by
hemodilution resulting from expanded plasma volume, iron depletion, and hormonal and metabolic
adjustments associated with fetal growth demands [14]. Additionally, delayed initiation of antenatal care
may have contributed to inadequate iron supplementation and late detection of anemia, further
compounding the problem in the final stages of gestation.

The study also identified the highest prevalence of anemia among women aged 27-36 years, which
is consistent with findings from Saudi Arabia, where the highest rates were recorded among women
aged 36—40 years [14]. Nevertheless, no statistically significant correlation was found between maternal
age and hemoglobin concentration, corroborating the outcomes of earlier Libyan studies that also
reported no age-related association with anemia prevalence [15].

Furthermore, 25% of pregnant women were observed to have platelet deficiencies during the first
trimester. Although no significant relationship was established between platelet count and maternal
age, this hematological alteration could be attributed to physiological hemodilution and increased
plasma volume during pregnancy. The elevated demand for nutrients and the expansion of blood
volume to support fetal development can result in relative thrombocytopenia and reduced hemoglobin
synthesis. This phenomenon has been recognized as a common gestational adaptation, where platelet
counts tend to decline progressively with advancing pregnancy, reflecting the growing metabolic and
hematopoietic requirements of both the mother and the developing fetus [13].

Overall, these findings emphasize the necessity for early and continuous prenatal screening,
nutritional interventions, and public health programs targeting maternal anemia in Libya. Enhancing
awareness about the importance of early antenatal visits and consistent iron supplementation could
substantially reduce anemia-related risks and improve both maternal and neonatal outcomes.
Conclusion

Anemia during pregnancy remains a critical global health concern with significant implications for
maternal and fetal well-being. The present study identified a 60% prevalence of anemia among
pregnant women, a rate exceeding those reported in previous Libyan studies. The condition was found
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to be most prevalent among women aged 27-36 years, and 25% of the participants exhibited platelet
deficiencies during the first trimester, while 21% experienced mild thrombocytopenia. Importantly, the
study detected no statistically significant correlation between maternal age, hemoglobin concentration,
and platelet count, suggesting that other physiological and nutritional factors may play a more dominant
role in the development of anemia during pregnancy. These findings highlight the urgent need for early
screening, nutritional supplementation, and preventive healthcare interventions aimed at reducing the
incidence of anemia among pregnant women. Strengthening antenatal care programs, promoting
awareness about iron and micronutrient intake, and encouraging timely medical follow-up can
collectively enhance maternal and neonatal health outcomes, contributing to a reduction in anemia-
related complications and improving the overall quality of maternal care.
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