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Abstract: Anemia is a common health problem among Libyan women. Age, heavy menstruation, and
pregnancy are vital risk factors for this problem. In this study, we prospectively examined 60 Libyan women
all of which were diagnosed with iron deficiency anemia, their hemoglobin levels were less than 10.0 g/dl.
The level of hemoglobin is also analyzed for vegetarian and charcoal-eating women. We found that during
pregnancy charcoal-eating women exhibit lower hemoglobin levels than non-eating women. Pregnant young
women in the age of 17-27 years have the lowest hemoglobin levels than the other age groups. In addition,
vegetarians, heavy coffee and tea drinking, and heavy menstruation in non-pregnant women, as well as
breastfeeding, strongly lower hemoglobin levels as measured by their complete blood count.

Introduction

Anemia is a common health problem in which the number of red blood cells (RBCs) in the blood is low, or
the blood cells have less than the normal amount of hemoglobin (Hb) [1]. Anemia in pregnancy is commonly
due to iron deficiency. It is associated with a variety of adverse outcomes for mothers and infants, including
increased risk of maternal mortality, perinatal mortality, and low birth weight [2]. The World Health
Organization (WHO) estimates that for two billion cases it occurs at all stages of the lifecycle but is more
prevalent in pregnant women and young children [3]. Heavier or longer-than-normal menstrual bleeding can
increase the degree of anemia [4]. In addition, bleeding due to digestive system problems such as peptic ulcers
or uterine fibroids can cause anemia [5, 6]. For diagnosis of iron-deficiency anemia, in addition to
measurement of Hb level and complete blood count (CBC), the measurements of serum iron and total iron
binding capacity (TIBC) are more reliable [7-9]. The levels of Hb in Libyans showed the low value and had
the lowest mean and the high-value parameter had the highest average [10]. The average values are within the
WHO normal ranges and the average Hb values in a low group are less than the WHO normal range. The
mean Hb in the medium group is 13.46 within the WHO normal range and the mean Hb in the high group is
also within the WHO normal range [10]. With regard to gender, the male has a high value of 55.0% and the
female group has a low mean of 45.0% which is in line with WHO ranges. The adult group has a low mean
value of 13.66 with 47.88%, the adolescenct group has the highest mean value of 15.08 with 32.0% and the
children group has a mean value of 11.64 with 20.4%. This is in line with WHO's normal ranges. In the present
study, we examined the Hb levels of Libyan women who attended the hospital due to anemia.
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Materials and methods

Patient sampling: This study was performed in the Department of Gynecology and Department of Internal
Medicine at the AL-Mokhtar Clinic, Tripoli Medical Center, AL-Jala Hospital, and Shiea Hospital between
December 2017 and February 2018. There were 60 women with iron deficiency anemia. Their ages were
between 14 to 80 years. 24 of them were pregnant and 36 were non-pregnant. All of them were anemic as
diagnosed by their physician according to their CBC data. Hb of less than 10.1 g/dl was considered an indicator
of iron deficiency anemia.

Ethical statement. This study was conducted according to the guidelines in the Declaration of Helsinki [11].
All participants were asked to complete a predesigned face-to-face questionnaire that included most of the
information needed for this study such as age, pregnancy age and breastfeeding, charcoal eating behavior,
heavy coffee or tea drinking (more than five cups per day), and presence of heavy bleeding. The participant
data were collected as yes or no. For this kind of data analysis, formal consent is not required.

Blood collection and analyses. Participants rested in the laboratory for five minutes before the blood sample
was obtained. Participants were seated when 5.0 ml of blood was drawn from a vein in the forearm. 1.0 ml -
2.0 ml of the blood collected was used to determine the parameters of the CBC measured by an automatic
hematology analyzer (Mindray™ 3030; Orphee Medical SA, Geneva, Switzerland) [12].

Statistical analysis: Data are expressed as the mean and standard deviations (mean+SD) and analyzed
statistically by MedCalc Software for Windows, version 22.023. The significance of the difference between
the mean of the groups of data has statistically been calculated by a tailed Student t-test. Those with a P value
of less than 0.05 have been considered significant.

Results

The findings classified the women into two groups either pregnant or non-pregnant (n=24, 40.0% and n=36,
60.0%, respectively) with no major difference. Table 1, the association between the age of the woman and
the Hb level is shown. No positive significant difference between the values was observed. In this study, the
effect of certain risk factors of anemia on Hb levels was investigated. Thus, Table 3 shows the prevalence of
some risk factors among the investigated patients. Also, Table 4 shows the mean Hb level in the blood of
women with risk factors for anemia.

Table 1: Relationship between age of female and hemoglobin level

Age group Mefan of Hb (g/dl) Standard deviation Mean of Hb (g/dI) Standard deviation

years in pregnant in non-pregnant

17-27 8.0 +0.7 7.3 +1.2
28-38 9.0 +0.8 8.7 +0.6
39-49 9.6 +0.6 8.3 +1.1
50-60 Not included - 5.7 +1.9
61-71 Not included - 7.7 +15
72-82 Not included - 7.8 +0.6

No significant difference between the Hb in pregnant and non-pregnant women by Student t-test.
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Table 2: Prevalence of risk factors of anemia among anemic women

Risk factor of anemia Pregnant women Non-pregnant women
Heavy coffee and tea consumption 12 28
Breastfeeding 2 18
Vegetarians 2 1

Table 3: The association between hemoglobin level and risk factors of anemia

Risk factor of Mean of Hb (g/dI) Standard Mean of (Hb g/dI) Standard
anemia in pregnant women deviation in non-pregnant women deviation
Heavy coffee_ & tea 8.8% 10.88 7 7% 11,67
consumption
Breastfeeding 8.5 +0.78 8.1 +1.36
Vegetarian 7.3 +1.13 8 -

* Significant difference in the mean of Hb in g/dl of pregnant women who drink coffee and tea
and non-pregnant women who heavily drink coffee and tea by Student t-test.

This study also examined if all women included are pica patients or not and if those with pica have anemia or
not. The findings showed that 16.0% of them exhibit pica (charcoal eaters) and have lower Hb levels than the
non-pica women. Charcoal strongly reduces Hb levels, from 60 anemic women, four pregnant women are
charcoal eaters during pregnancy with a mean of Hb (8.0 g/dl) and six non-pregnant with a mean of Hb (6.0
g/dl). Table 4 shows the Hb level in charcoal eaters. The difference was found to be statistically significant
(P=0.003). In addition, Table 5 presents the distribution of some causes of bleeding among the patients.

Table 4: Effect of charcoal eating on haemoglobin level in Libyan women

Charcoal Mean of Hb (g/dl) of Standard Mean of Hb (g/dl) of non- Standard
pregnant women deviation pregnant women deviation
Eater 8.0* 0.5 6.0* +0.8
Non-eater 8.8 0.9 7.0 1.7

* Significant difference between Hb charcoal-eating pregnant women
and Hb charcoal non-eating women by Student t-test

Table 5: Distribution of bleeding in anemic women

Causes of bleeding Pregnant cases Non-pregnant cases
Heavy menstruation 0 35
Peptic ulcer 2 5
Ulcerative colitis 0 3
Chronic myeloid leukemia 0 1
Road traffic accident 0 3
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Discussion

The present results reveal that younger mothers have lower Hb than the others. Similarly, Haidar and others
[13] found that the overall prevalence of anemia in women is increasing at the age of 28 years and that iron
deficiency anemia was higher among younger mothers than older mothers. This might be due to malnutrition
or heavy menstruation. Moreover, Hb level is affected by other risk factors which can lead to a decrease of
iron absorption such as heavy coffee and tea consumption or calcium by the patient. It has been found that an
hour time interval between a meal containing iron and the consumption of tea attenuates the inhibitory effect
on iron absorption. Tea is a potent inhibitor of non-heme iron absorption [14, 15]. In the study performed by
Morck and others [16], a cup of coffee reduced iron absorption from a red meat meal by 39.0% as compared
to a 64.0% decrease with tea, which is known to be a potent inhibitor of iron absorption. No decrease in iron
absorption occurred when coffee was consumed one hour before a meal, but the same degree of inhibition as
with simultaneous ingestion was seen when coffee was taken one hour later. Heme iron from meat is more
readily absorbed by the body, mainly because, unlike plant-based sources of iron, it does not depend on the
presence of vitamin C for absorption [17]. Pica is an eating disorder, defined by long-term ingestion of non-
nutritive substances [18]. The current study showed that pica women have lower Hb levels than non-pica
women. Similarly, in U.S. pregnant women, pica was associated with low iron status across gestation. Women
of childbearing age develop iron-deficiency anemia because of heavy bleeding during their periods. In this
study, we compare the most common causes of bleeding and anemia among the participating patients. Thus,
it indicates that heavy menstruation is a strong risk factor for anemia in non-pregnant females. However,
bleeding is rarely found in pregnant women with anemia.

Conclusion: Anemia in Libyan women is common among pregnant women and intensifies with increasing the
age of females. In pregnant and non-pregnant women, there are risk factors that co-exist with anemia, and the
CBC data are affected by factors such as breastfeeding, pica behavior, bleeding, coffee and tea consumption,
and vegetarians.
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