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ABSTRACT

Background: Iron deficiency anemia (IDA) is widely recognized as a common type of nutritional disorder among
pregnant women and poses substantial risk to both maternal and fetal health worldwide, especially in developing
countries such as Yemen. This study was designed to estimate the prevalence of IDA among pregnant women
attending obstetric clinics at Al-Jomhori Teaching Hospital in Sana’a City, Yemen.

Materials and methods: Between August 2024 and August 2025, a cross-sectional study was conducted on
397 pregnant women. Venous blood samples were analyzed for hematological parameters and iron profile tests
to determine IDA using automated methods. Statistical analyses were performed using SPSS version 24.
Results: Among 397 pregnant women, the prevalence of IDA among study subjects was 49.4%, and it was also
87.5% out of the total 224 anemic pregnant women. Statistical analysis showed a highly statistically significant
(P =0.001) role in the development of IDA in pregnant women who were illiterate, had a shorter interpregnancy
period of < 1 year, had 4-7 children, and had a low monthly family income.

Conclusion: The high prevalence of IDA among pregnant women in the study area may be attributed to factors
such as socioeconomic status, maternal education levels, and reproductive-related factors. This necessitates
strengthening health awareness programs that emphasize the importance of birth spacing, improving nutritional
care, and providing preventive nutritional supplements to the most vulnerable social groups to reduce health
risks.
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1. INTRODUCTION

mia in high-income countries due to poor eating habits,
pre-existing health problems, or pregnancies that are too

Iron deficiency anemia (IDA) is a common nutritional
anemia in pregnant women and a major risk factor for
adverse maternal and fetal complications. This is primar-
ily due to the gradual increase in iron requirements for
both the mother and fetus throughout pregnancy, peak-
ing in the final trimester [1]. Furthermore, IDA during
pregnancy is a public health issue in many low- and
middle-income countries, where malnutrition, limited ac-
cess to healthcare, and frequent pregnancies exacerbate
the problem [2]. Pregnant women may also develop ane-

close together [3].

Furthermore, IDA is common during pregnancy and can
lead to serious complications for both the mother and
the fetus. This results from insufficient iron levels re-
quired to produce hemoglobin, which impairs oxygen
transport throughout the body. Therefore, IDA during
pregnancy increases the risk of complications, such as
fatigue, cardiovascular problems, infections, postpartum
hemorrhage, and obstetric complications, including low
birth weight and premature birth [4]. During pregnancy,
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the body’s need for iron increases significantly to support
both the increased blood volume of the mother and fetal
growth [5].

Furthermore, IDA in pregnancy is a serious global health
issue that affects millions of women, especially in low-
and middle-income countries (LMICs) [6]. The worldwide
prevalence is estimated at 41.8%, with over 80% of coun-
tries reporting rates of around 29%, and up to 50% in
LMICs, including the Middle East[7]. According to the
World Health Organization (WHO), approximately 40%
of pregnant women globally suffer from anemia, mostly
due to inadequate iron intake [8].

In Yemeni pregnant women, the prevalence of IDA in
Taiz Governorate was 32.9% and was higher in the third
trimester and in families with low socioeconomic status
(51.7% and 47.5%, respectively) [9]. In Sana’a, Yemen,
among pregnant women, the prevalence of anemia was
44.2%, and it was mild in 18.8%, moderate in 25.0%, and
severe in 0.4% for severity of anemia [10]. Another study
in Sana’a, Yemen, reported a 40.3% rate among women
aged 35 to less than 45 years, which was higher among
those with low income and malnutrition [11]. Further-
more, another study in Sana’a reported that the overall
prevalence of IDA was 25%, with higher rates of mild ane-
mia (70.83%), followed by moderate anemia (28.13%),
and severe anemia (1.04 %) [12]. Additionally, 55% of
pregnant women in the Hodeida governorate were re-
ported to be anemic [13].

In Yemeni pregnant women, the prevalence of IDA varies
considerably. Therefore, the present study aimed to
estimate its prevalence in pregnant women who attended
obstetric clinics at the Al-domhori Teaching Hospital in
Sana’a City, Yemen.

2. MATERIALS AND METHODS
2.1. STUDY AREA AND POPULATION

Between August 1, 2024, and August 30, 2025, a cross-
sectional study was carried out on 397 pregnant women
who were attended to at obstetric clinics in Al-Jomhori
Teaching Hospital of Sana’a City, Yemen. Non-pregnant
women and pregnant women with inherited anemia were
excluded from the study.

2.2. DATA COLLECTION

A pre-designed questionnaire was employed to obtain
the socioeconomic and demographic characteristics of
the pregnant women, which included age at pregnancy,
age at the time of marriage, gestation month, educational
level, and monthly family income (low = < 50,000 YER,
moderate = 50,000-200,000, and high = > 200,000,
with 1 YER = USD 0.00185). Furthermore, the question-
naire included the obstetric history of pregnant women,
such as gravidity (primigravida, multigravida, and grand
multigravida), number of children (1-3 or 4-7), and inter-

pregnancy space (< 1 year, 1-2 years, or > 2 years).

2.3. SAMPLE COLLECTION

A total of 5 mL of blood was collected from each preg-
nant woman: 2 mL was placed into a tube with EDTA to
determine complete blood cells (CBC), and 3 mL was
placed into a non-additive tube for iron profile analysis.

2.4. LABORATORY INVESTIGATIONS

2.4.1. HEMOGLOBIN AND RBC PARAMETER

Hb, red blood cell count (RBC), mean corpuscular
hemoglobin concentration (MCHC), red cell distribution
width (RDW), mean corpuscular volume (MCV), and
mean corpuscular hemoglobin (MCH) were measured
using a DH36 automated hematology analyzer (Dymind
Biotechnology Limited, Shenzhen, China). For pregnant
women, anemia was defined as an Hb value of less than
11 g/dl, while Hb values greater than 11 g/dl were con-
sidered normal or did not indicate anemia. Based on the
WHO classification, mild anemia is defined as 9.9-10.9
g/dl, moderate anemia as 7.0-9.8 g/dl, and severe ane-
mia as 7.0 g/dl [14]. In addition to low Hb levels, pregnant
women were considered anemic if MCV < 76 fl, MCH <
27 pg, and RDW > 15%.

2.4.2. IRON PROFILE MEASUREMENTS

Serum ferritin, unsaturated iron binding capacity (UIBC),
and serum iron levels were measured automatically after
calibration using a Mindray Biochemistry Analyzer (Min-
dray Medical International Limited, Shenzhen, China).
TIBC was estimated based on the measured UIBC us-
ing a Mindray Biochemistry Analyzer (Mindray Medical
International Limited, Shenzhen, China). TIBC was mea-
sured using a calculated method based on the following
formula: TIBC = serum iron + serum UIBC [15]. Trans-
ferrin saturation (TSAT)was calculated using serum iron
concentration and TIBC. [TSAT = (Fe/TIBC) x 100]. Preg-
nant women with ferritin < 15 ng/dl and serum iron <
37 ug/dl were diagnosed with IDA. Pregnant women with
serum TIBC > 400 ug/dl and TSAT less than 20% were
diagnosed with iron deficiency [16, 17].

2.5. STATISTICAL ANALYSIS

All data were processed and analyzed using the Statis-
tical Package for the Social Sciences (version 24, IBM
Corp., New York, USA). Continuous variables are re-
ported as mean + SD) or median (range), and categori-
cal variables as frequencies and percentages. Associa-
tions between categorical variables were evaluated using
the chi-square (x?) test. Multivariable logistic regression
analysis was performed to detect independent predic-
tors of IDA. The strength of association was estimated,
and the outcomes were expressed as Odds Ratios (OR)
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with their corresponding 95% Confidence Intervals (Cl).
Statistical significance was defined as a P-value of <
0.05.

3. RESULTS

3.1. SOCIODEMOGRAPHIC CHARACTERIZA-
TION OF PARTICIPANTS

As shown in Table 1, the highest percentage of cases
studied was in the 20-29 age group (57.9%), while the
percentage was 38.5% in the > 30 age group. The low-
est percentage of pregnant women (3.5%) was in the
under-20 age group. Regarding educational attainment,
the highest percentage of pregnant women was among
those who were illiterate (46.6%), followed by those with
a primary education (23.4%). The lowest percentage
was among those with a secondary education (16.1%),
followed by those with a university education (13.9%).
Furthermore, the percentage of women with middle in-
comes was 43.6%, followed by those with low incomes
(40.8%) and those with high incomes (15.6%).

3.2. DISTRIBUTION OF HEMATOLOGI-
CAL PARAMETERS

Table 2 shows the hemoglobin, MCH, MCV, MCHC,
and iron profiles of the study population. The mean
hemoglobin level among the study participants was 10.7
g/dl (SD 1.8), MCH was 25.3 pg (SD 3.9), MCV was
74.9 fl (SD 8.8), and MCHC was 34.2 g/dI (SD 2.1). In
addition, the mean serum iron was 41.2 mcg/dl with SD
12.2, and the ferritin was 40.8 ng/ml with SD 32.3. The
TIBC was 336.2 mcg/dl with SD 88.1 and the transferrin
saturation was 13.6% with SD 6.5. According to the IDA,
the mean hemoglobin level among the study participants
was 9.4 g/dl (SD 0.95), MCH was 22.1 pg (SD 2.0), MCV
was 67.5 fl (SD 5.1), and MCHC was 33.2 g/dl (SD 1.9).
In addition, the mean serum iron was 31.4 mcg/dl with
SD 4.8, and the ferritin was 13.8 ng/ml with SD 7.9. The
TIBC was 365.2 mcg/dl with SD 87.9 and the transferrin
saturation was 9.1% with SD 3.0.

3.3. DISTRIBUTION OF THE IRON DE-
FICIENCY AMONG PREGNANT
WOMEN

Of the 397 pregnant women, the prevalence of IDA was
49.4%, followed by 42.1% for no ID, 7.0% for other ane-
mia without ID, and 1.5% for ID without anemia (Figure

1).

3.4. IDA AND ITS SEVERITY AMONG
PREGNANT WOMEN

Of the 224 anemic pregnant women, IDA was the most
prevalent (87.5%), and 12.5% had other types of anemia.

The highest distribution of anemia severity among preg-
nant women was in those with mild anemia, 112 (50.0%),
followed by moderate anemia, 104 (46.5%), while the
lowest distribution of anemic pregnant women was in
those with severe anemia, 8 (3.5%). There was no statis-
tically significant association between severity and IDA
(x2=0.170 and p = 0.919), as summarized in Table 3.
Anemia severity: mild 9.9-910.9 g/dl; moderate 7.0-9.8
g/dl; severe < 7.0 g/dI [11].

3.5. IDA AMONG PREGNANT WOMEN BY
EDUCATIONAL LEVEL AND MONTH
INCOME

As shown in Table 4, the distribution of IDA was more
common among pregnant women with an educational
level of illiteracy (67.9%), followed by primary (16.3%),
whereas it was less common among those with sec-
ondary (10.7%) and university education (5.1%). IDA
was more common in pregnant women with low monthly
income (64.3%), followed by moderate income (33.7%),
while the lowest distribution was in high family monthly
income (2.0%). A highly statistically significant correla-
tion was observed between educational status and family
monthly income in relation to IDA, with x2 = 74.292 (p
< 0.001) for educational status and x2 = 126.584 (p <
0.001) for family monthly income, respectively.

3.6. DISTRIBUTION OF IDA AMONG
PREGNANT WOMEN BY THE HIS-
TORY OF OBSTETRIC

Regarding age at marriage, the highest distribution of IDA
was found in the 18-24 years age group (152; 77.5%),
while the lowest distribution was among those >25 years
(18; 9.2%). According to age at pregnancy, higher and
lower distributions of IDA were found in the aged groups
of 20—29 years (101; 51.5%) and < 20 years (4.1%),
respectively, with statistical differences (P = 0.038). Re-
garding gestation month, a higher distribution of IDA was
found among participants in the third trimester (66.9%),
and a lower distribution was found among those in the
first trimester (11.7%), with statistical differences (P =
0.002). Furthermore, IDA was most prevalent in pregnant
women who were grand multigravida (63.8%), had an
interpregnancy space of less than 1 year (75.9%), and
had 4—7 children (65.4%). A significant correlation was
observed between the prevalence of IDA and obstetric
history, including gravidity, interpregnancy space, and
number of children (P < 0.001), as listed in Table 5.

3.7- MULTIVARIATE LOGISTIC REGRES-
SION ANALYSIS

Multivariate logistic regression analysis in this study re-
vealed that sociodemographic and reproductive factors
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Table 1. Sociodemographic characterization of participants

Variables No %
<20 14 3.5
Age groups 20- 29 230 57.9
> 30 153 38.5
llliterate 185 46.6
Educational level Primary 93 23.4
Secondary 64 16.1
University 55 13.9
Low 162 40.8
Monthly income Moderate 173 43.6
High 62 15.6

Table 2. Distribution of HGB, RBC indices and Iron profile among 397 pregnant women

Total Hb MCH mMcv MCHC Iron Ferritn | TIBC | TS
(n=397) g/d| pg FI o/dl mcg/dl | ng/ml meg/dl | %
Mean 10.7 25.3 74.9 34.2 412 40.8 3362 | 13.6
SD 1.8 3.9 8.8 2.1 12.2 32.3 88.1 6.5
Minimum | 6.0 19.0 50.0 25.0 15.0 5.0 1240 | 3.6
Maximum | 15.7 34.3 106.0 | 38.9 93.0 194.0 4700 | 32.8
IDA (n= 196)

Mean 9.4 22.1 67.5 33.2 31.4 13.8 365.2 | 9.1
SD 0.95 2.0 5.1 1.9 4.8 7.9 87.9 3.0
Minimum | 6.0 19.0 50.0 26.0 15.0 5.0 1950 | 3.6
Maximum | 10.8 26.0 74.7 36.6 37.0 47.0 4700 | 16.8

were independent risk factors for developing IDA. The
likelihood of developing IDA was 11-fold higher among il-
literate pregnant women (OR = 11.5; 95% Cl = 4.5-24.5;
p = 0.001) and two times higher in pregnant women with
primary education (OR = 2.4; 95% CIl = 1.1-5.3; p =
0.037). Regarding income level, low income emerged as
a 50-fold risk factor (OR = 50.8; 95% Cl = 17.3-149.3;
P = 0.001), while the risk of IDA was 8.9-fold higher
among pregnant women with middle income (Cl = 3.1—
25.9; P = 0.001). Regarding reproductive history, grand
multigravida was a significant risk factor for IDA, with
an odds ratio of 20.6 (95% CI = 7.6-55.5; P = 0.001)
and an odds ratio of 4.1 among pregnant women with
multigravida pregnancies. An interpregnancy space of
less than 1 year was associated with an increased risk
of iron deficiency anemia, with an odds ratio of 4.9 (95%
Cl = 3.1-25.9; P = 0.001). Large family size was a signif-
icant risk factor for IDA among pregnant women with 4-7
children, with an odds ratio of 5.8 (95% Cl = 3.2-7.9; P
=0.001), as shown in Table 6.

4. DISCUSSION

Iron deficiency anemia is a condition caused by low iron
storage resulting from external and internal factors and
is described as hypochromic and microcytic anemia [18].
It accounts for nearly half of all cases worldwide during
pregnancy [19]. The demand for iron increases during

pregnancy owing to physiological expansion of the ma-
ternal RBC mass and nutritional requirements of fetal
and placental tissues [20].

Among pregnant women, our study indicated that the
IDA rate was 49.4%. This result is inconsistent with stud-
ies conducted in Nepal (49%) [21], Iraq (48.6%) [22],
and Egypt (52.5%) [9]. In contrast, this finding was 5%
higher than that of a study conducted in Sana’a City,
Yemen (44.2%) [10] and 6% lower than those of studies
conducted in Dhamar City (54.5%) [23] and Hodeida
City, Yemen (55%) [13]. In addition, the percentage in
this study was lower than that of a study conducted in
Mukalla, Yemen (81%) [24] and higher than those of
studies conducted in Taiz Governorate, Yemen (32.9%)
[9], Sana’a, Yemen (25.0%) [12], governmental hos-
pitals in Sana’a, Yemen (40.3%) [11], Makkah (39%),
Khamis Mushayt, Saudi Arabia (42.5%) [25, 26], Oman
(41.7%) [27], Ethiopia (32%) [28], and Uganda (7.4%)
[29]. The observed variations and rising prevalenceof
anemia among pregnant women in Yemen are largely
attributable to the sustained deterioration of healthcare
services, worsening socioeconomic conditions, food con-
sumption, lack of awareness of the importance of iron
supplements, and the general economic situation that
existed even before the disagreement. In addition, the
variation in prevalence in this study compared to previous
studies conducted in Yemen is also likely due to differ-
ences in healthcare-seeking behaviors. Our study was
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Figure 1. Distribution of the iron deficiency among 397 pregnant women
I= refers to present of iron deficiency with absent of anemia
* = refers to the normal cases
# = refers to the present of anemia (non-IDA) with absent of iron deficiency

Table 3. The rate of IDA and its severity among the 224 anemic pregnant women

Anemia
) IDA Other Total x> p

Severity n=196 n= 28 n=224

No. % No. % No. %
Mild 97 43.3 15 6.7 112 50.0
Moderate 92 411 12 54 104 46.5 0.170 0.919
Severe 7 3.1 1 0.4 8 3.5
Total 196 87.5 28 12,5 224 100.0

Chi-square (x?) > 3.84 (Significant)
Probability value p < 0.05 (Significant)

conducted in a referral hospital where patients typically
seek medical intervention to treat existing symptoms,
unlike in maternal and child health centers, where atten-
dance is mostly limited to routine follow up.

Regarding educational level, the IDA prevalence in the
current study was higher among pregnant women with
an educational level of illiteracy (67.9%). A highly sig-
nificant relationship was observed between educational
level and IDA (p < 0.0001). This study agrees with previ-
ous reports from Egypt (66.1%) [9] and Pakistan (65%)
[30]. Comparable findings were reported in Korangi,
Karachi [31] and Pakistan [32], where the prevalence
of anemia was notably higher among illiterate pregnant
women (55.6% and 88.0%, respectively) and among
those with lower educational levels, as reported in Turkey
[33]. In contrast, this result is different from the studies
conducted in Sana’a, Yemen, which found no significant
association between anemia and low educational levels
among pregnant women [10, 12].

In the present study, the prevalence of IDA was no-
tably higher among grand multigravida pregnant women
(63.8%), and a significant correlation was established be-
tween gravidity and IDA (P < 0.001). These results are
consistent with a study from Ethiopia, which indicated

that gravidity exceeding four (63.2%) was linked to ane-
mia [34]. In contrast, a study conducted in Qatar found
that the prevalence of anemia in grand multigravida was
26.6% and reported no correlation between gravidity and
anemia or iron deficiency among pregnant women [35].

Our study findings showed that IDA was highly distributed
in pregnant women with interpregnancy spaces < 1 year
(75.9%), and a strongly significant association was found
between IDA and pregnant women with interpregnancy
spaces (P < 0.001). This finding aligns with studies from
Saudi Arabia and Nigeria, indicating that short interpreg-
nancy intervals (< 1 year) are significantly associated
with an increased risk of IDA [36, 37]. Moreover, studies
from Yemen, Saudi Arabia, and Ethiopia have indicated a
significant association between the prevalence of anemia
and child spacing [11, 25, 38]. This association may be
explained by the short intervals between births, which
may not allow sufficient time for the restoration of mater-
nal nutrient stores, whereas longer spacing can reduce
blood loss during delivery and improve iron reserves
[11, 38]. Controversial findings from Qatar indicated that
extended interpregnancy intervals (>1-3 years and >3
years) are correlated with elevated risks of iron deficiency
and anemia [35]. A study in Yemen reported a signifi-
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Table 4. Distribution of the IDA among 397 pregnant women according to educational level and family month income

IDA
Variables Yes (n= 196) No (n= 201) Total (n=397) X p
No. % No. Y% No. Y%
Educational level
llliterate 133 67.9 52 25.9 185 46.6
Primary 32 16.3 61 30.3 93 23.4 74.292 < 0.001
Secondary 21 10.7 43 21.4 64 16.1
University 10 5.1 45 22.4 55 13.9
Total 196 49.4 201 50.6 397 100.0
Monthly income
Low 126 64.3 36 17.9 162 40.8
Moderate 66 33.7 107 53.2 173 43.6 126.584 < 0.001
High 4 2.0 58 28.9 62 15.6
Total 196 49.4 201 50.6 397 100.0

Chi-square (x?) > 3.84 (Significant), Probability value p < 0.05 (Significant), Low income = < 50,000 YER
(YER1 = USD 0.00185), Moderate income = 50,000-200,000, High income = > 200,000

cant correlation between anemia prevalence and short
spacing between pregnancies (1—2years or 3—4years)
[12].

The highest prevalence of IDA was found in pregnant
women with 4-7 children (63.8%), and a highly signifi-
cant association was identified between IDA and preg-
nant women with 4—7 children (P < 0.001). The results
of the present study are consistent with those of stud-
ies from Saudi Arabia [39] and Pakistan [40]. Women
with four to seven children are more likely to have iron-
deficiency anemia because they have had multiple preg-
nancies and lost blood during childbirth, particularly if the
pregnancies are close together. This makes them more
likely to develop anemia. Therefore, health education
programs should be implemented to raise awareness
among women who give birth to twins about the impor-
tance of spacing pregnancies and to provide therapeutic
interventions, such as nutritional supplements, to women
at a higher risk of developing anemia.

According to monthly family income, the highest distribu-
tion of IDA was found in pregnant women with low family
income (64.3%). A highly significant relationship was
observed between family monthly income and IDA (P =
0.001). This study is consistent with a previous study
that reported that IDA was higher in low-income Egyptian
(68.1%) and Yemeni (47.5%) pregnant women [9]. This
association can be explained by the fact that poverty may
contribute to the development of IDA, as families with
low socioeconomic status may have inadequate intake
of iron-rich foods [9]. In contrast, a study in Pakistan
reported no relationship between the economic status
of pregnant women and IDA (P = 0.5) [41]. The differ-
ences in the results of this study could be explained by
differences in the characteristics of the study population
or sample size.

The multivariate logistic regression analysis in the current
study revealed that sociodemographic and reproductive
factors are independent risk factors for IDA. Moreover,
a strong association was observed between lower edu-
cation levels and an increased likelihood of developing
IDA, with an 11-fold higher risk than that associated with
higher education levels. Furthermore, income was a
strong predictor, with the likelihood of developing IDA be-
ing significantly higher among women with low incomes
(OR = 50.8) than among women with higher incomes.
Regarding reproductive history, multiple births (odds ra-
tio [OR]: 20.6) and short intervals between pregnancies
(less than one year) (OR = 4.9) constituted a physio-
logical burden that doubled the risk of developing IDA.
Furthermore, this study was inconsistent with the findings
of previous studies in Yemen, China, and Bangladesh,
which reported that women with low monthly income
were significantly more susceptible to anemia than those
with middle monthly income [10, 12, 42, 43]. In contrast,
our findings were contradicted by a study conducted
in Qatar, which reported that educational level, family
income, and inter-pregnancy space had no significant
association with anemia [35].

4.1. SIGNIFICANCE AND LIMITATION OF
THIS STUDY

This study is one of the few that sheds light on one of the
most prominent health problems facing pregnant women
in Yemeni society, particularly given Yemen'’s current cir-
cumstances. The results of this study will contribute to
providing up-to-date and accurate data on the prevalence
of iron deficiency anemia among pregnant women and
identifying the most vulnerable groups. Furthermore, the
findings will contribute to the development of health poli-
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Table 5. Distribution of IDA among pregnant women according to the history of obstetric

IDA
Variables Yes No Total x> p
n=196 n= 201 n= 397
No % No % No %
Age at the marriage
<18 26 13.3 18 8.9 44 111
18- 24 152 77.5 167 83.1 319 80.4 2.215 0.330
>25 18 9.2 16 8.0 34 8.6
Total 196 49.4 201 50.6 397 100.0
Age at pregnant
<20 8 41 6 3.0 14 3.5
20- 29 101 51.5 129 64.2 230 57.9 6515 0.038
> 30 87 44.4 66 32.8 153 38.5
Total 196 49.4 201 50.6 397 100.0
Gestation month
First trimester 23 11.7 50 24.9 73 18.4
Second trimester 42 21.4 43 21.4 85 214 12.150  0.002
Third trimester 131 66.9 108 53.7 239 60.2
Total 196 49.4 201 50.6 397 100.0
Gravidity (n=397)
Primigravida (1) 5 2.5 37 18.4 42 10.6
Multigravida (2-3) 66 33.7 119 59.2 185 46.1 77 161 < 0.001
Grand multigravida 125 63.8 45 224 170 43.3
(=4)
Total 196 49.4 201 50.6 397 100.0
Interpregnancy space (n=355)
<1 year 145 75.9 48 29.3 193 54.3
1-2 34 17.8 55 33.5 89 25.1 85.035 < 0.001
>2 year 12 6.3 61 37.2 73 20.6
Total 191 53.8 164 46.2 355 100.0
Number of children (n=355)
1-3 66 34.6 119 72.6 185 52.1 51073 < 0.001
4-7 125 65.4 45 27.4 170 47.9
Total 191 53.8 164 46.2 355 100.0

Chi-square (x?) > 3.84 (Significant), Probability value p < 0.05 (Significant)
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Table 6. Predictors of IDA among pregnant women according to the logistic regression analysis

Variables IDA OR 95% CI P. value
No %

Educational level (n=397)
llliterate (n= 185) 133 71.9 11.5 5.4-24.5 <0.001
Primary (n= 93) 32 34.4 2.4 1.1-5.3 0.037
Secondary (n=64) 21 32.8 2.1 0.9-5.2 0.073
University (n=55) 10 5.1 1(Ref.)

Income (n=397)
Low (n= 162) 126 77.8 50.8 17.3-149.3 <0.001
Moderate (n= 173) 66 38.2 8.9 3.1-25.9 <0.001
High (n=62) 4 2.0 1(Ref.)

Gravidity (n=397)
Primigravida (1) (n= 42) 5 11.9 1(Ref.)
Multigravida (2-3) (n= 185) 66 35.7 41 1.5-10.9 0.005
Grand multigravida (> 4) 125 73.5 20.6 7.6-55.5 <0.001

(n=170)

Interpregnancy space (n= 355)
<1 year (n=193) 145 751 4.9 2.8-84 <0.001
1-2 (n=89) 34 38.2 0.3 0.2-0.7 0.578
>2 year (n=73) 12 16.4 1(Ref.)

Number of children (n=355)
1-3 (n=185) 66 35.7 1(Ref.)
4-7 (n=170) 125 73.5 5.8 3.2-7.9 <0.001

OR = Odds Ratio, 95% CI = 95% Confidence Interval, Probability value p < 0.05 (Significant),
Low income = < 50,000 YER, Moderate income = 50,000-200,000, High income = > 200,000

cies that direct available resources toward implementing
awareness programs among the most vulnerable groups
regarding the importance of birth spacing in protecting
mothers. In addition, they will strengthen essential inter-
vention programs that effectively contribute to reducing
maternal and fetal morbidity. One of the limitations of this
study is that it was conducted at a single center, which
limits the generalizability of our results. Furthermore,
the absence of C-reactive protein (CRP) analysis did
not rule out inflammation and may have obscured the
diagnosis of iron deficiency anemia in many women in
this study. The study did not address several factors
associated with iron deficiency anemia, including place
of residence, folic acid/iron supplementation, khat use,
smoking, thalassemia trait, and other causes such as
bleeding, particularly hemorrhoids, which are common
during pregnancy.

5. CONCLUSIONS

The current study concluded that iron deficiency ane-
mia is more common among pregnant women in Sana’a,
Yemen than previously reported. Pregnant women with
short intervals between pregnancies (less than one year),
those with four to seven children, and those with low
monthly incomes were more susceptible to iron defi-

ciency anemia. lron deficiency anemia (IDA) is a sig-
nificant public health problem in Yemen. Therefore, we
recommend raising awareness of the risks of iron defi-
ciency anemia during pregnancy among women, their
families, and communities. Furthermore, it is important
to improve and tailor health education programs related
to iron deficiency anemia during pregnancy to meet indi-
vidual needs and utilize media to promote awareness in
the region.

The current study concluded that iron deficiency ane-
mia is more common among pregnant women in Sana’a,
Yemen, compared to previous studies. Pregnant women
with short intervals between pregnancies (less than one
year), those with four to seven children, and those with
low monthly incomes were more susceptible to iron de-
ficiency anemia. Iron deficiency anemia (IDA) is a sig-
nificant public health problem in Yemen. Therefore, we
recommend raising awareness of the risks of iron defi-
ciency anemia during pregnancy among women, their
families, and communities. Furthermore, it is important
to improve and tailor health education programs related
to iron deficiency anemia during pregnancy to meet in-
dividual needs and utilize media to promote awareness
in the region. Additionally, a larger sample size that in-
cludes pregnant women from all areas of Sana’a city is
needed for further investigation, along with the use of
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more diagnostic tests to obtain more accurate results.
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