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Abstract

Original Article

Introduction

Iron deficiency anemia (IDA) is widely acknowledged as a 
major issue that affects socioeconomic development, especially 
in countries with limited resources, due to its detrimental effects 
on physical and cognitive efficiency.[1,2] Recent reports indicate 
a 33.7% prevalence of anemia among women of childbearing 
age worldwide in 2021.[3] In 2019, the prevalence of anemia 
among women of reproductive age in Iran, namely those aged 
15–49 years, was reported to be 24%.[4] IDA is responsible for 
more than 60% of anemia cases worldwide.[5] WHO defines 
anemia as blood hemoglobin concentration <120 g/L in adult 
non‑pregnant women.[6] Isolated IDA in adults is defined as 
serum ferritin <30 ng/mL or serum iron level <10 mcg/dL, 
which may exist in the absence of low hemoglobin.[6‑8] Severe 
iron shortage may occur even in the presence of normal 
hemoglobin levels and a complete blood count. The incidence 

of iron deficiency is noted to be 2.5 times higher than anemia 
as anemia is considered a late index of iron deficiency and IDA 
is a delayed indicator of iron deficiency.[9,10]

Anemia negatively impacts working women’s physical 
and mental capacity, leading to diminished cognitive 
concentration.[2,11,12] It can also cause reproductive health 
issues.[13] The most common precipitating factors for IDA 
are menstrual bleeding, abnormal uterine bleeding, and 
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gastrointestinal bleeding.[14] A variety of epidemiological 
factors have been linked to the development of anemia in 
females of childbearing age: age range of 30–39  years, 
smoking, low socioeconomic status, and lack of education.[8,15] 
Recent evidence suggests that iron‑enriched regimens, proteins, 
vitamins, and minerals (e.g. copper and zinc) can enhance the 
replenishment of iron stores, while dietary intake of phytate, 
oxalate, tannins, and fiber reduce iron absorption.[16] While the 
precise explanation of the higher prevalence of anemia among 
working women is unknown, several variables, including 
stress, workload, economic problems, workplace conditions, 
and employment, may be involved.[17]

The current study was designed to examine the prevalence of 
anemia/IDA in female hospital workers, evaluate the variables 
associated with its development among our study sample, and 
compare it with those of unemployed women referred from 
a charity center.

Material and Methods

In this prospective cross‑sectional study, 651 women employed 
at the Imam Hossein Medical Center were assessed for 
anemia by using the WHO criteria. Anemia was defined 
as hemoglobin  <120  g/L, serum ferritin  <30  ng/mL, or 
iron <10 mcg/dL. The participants were all healthy non‑pregnant, 
non‑lactating women, regardless of their age, and without any 
clinical features of anemia. The research excluded pregnant 
women, recent surgery patients, and those with certain health 
conditions. Data on demographics, reproductive history, 
nutrition, and other potential factors for anemia development 
were collected and analyzed using SPSS software version 21. 
Relevant hematological indicators, including hemoglobin (Hb), 
serum ferritin, iron, and TIBC, were measured.

The study compared anemia prevalence in working women to 
that in unemployed women from the community. Multivariate 
logistic regression analysis was conducted to identify 
associations between anemia and various variables, with 
significance set at P < 0.05. The study was conducted with 
approval from the Ethics Committee/Institutional Review 
Board  (IRB) of the Shahid Beheshti University of Medical 
Sciences, by the Helsinki Declaration of 1975, as revised in 
2000, and informed consent from participants, in line with 
ethical guidelines.

Results

The study found that 60.7% of 651  female medical center 
staff suffer from anemia/IDA, with ferritin  <30  ng/mL, 
iron <10 mcg/dL, and/or Hb <120 g/L, with 308 (47.3%) suffering 
from IDA and 215 (33% having Hb concentrations <120 g/L). 
The details and comparison of variables of anemic and 
non‑anemic participants are given in Table  1. Anemia was 
more prevalent in those under 40 years old, with menorrhagia, 
more work shifts, and lack of vegetable consumption being 
more prevalent. The study also found that 14.7% of participants 
experienced heavy menstruation, compared to 18% in the 

anemic group. The variables of menorrhagia, number of shifts, 
vitamin D deficiency, and age, which were in the univariate 
analysis with P-  value  <0.1, were modeled in the multiple 
logistic regression model. It was found that with control of 
effect on each of these variables, menorrhagia increased the 
risk of anemia by 2.79 times, and by increasing one unit to 
work shift, the risk increased significantly. Having menorrhagia 
among female staff of the medical center increased the risk 
of anemia (OR = 1.84 (1.17–2.88); P = 0.008). The risk of 
anemia among women under 40 years was 1.84 times higher 
than that among women over 50 years (OR = 1.84 (1.07–3.19); 
P = 0.029), and the risk of anemia among women who did not 
eat vegetables was 1.64 times higher than that in women who 
did (OR = 1.64 (1.06–2.54); P = 0.026) [Table 1].

The prevalence of anemia in female staff of the studied medical 
center was compared with those of unemployed women 
referred from a charity center to the medical center. As shown 
in Table 2, 33% of the hospital staff suffered from anemia, 
while this rate was 18.9% for the patient group referred from 
the charity center. For the hospital staff group and the charity 
group, the combined incidence of anemia or IDA was 60.7% 
and 43.1%, respectively [Table 2].

Discussion

The study found that 60.7% of 651 female medical center staff 
suffer from anemia/IDA. The mean age of participants in the 
present study was 36.58 ± 8.90 years, with the age range of 
20–39‑year‑old participants shown to be the most vulnerable 
age group for developing anemia. Research shows that 
hemoglobin concentration in red blood cells may be influenced 
by women’s knowledge about anemia and its symptoms, dietary 
patterns, employment status, and stress‑related variables.[18] We 
evaluated the correlation of anemia risk factors by logistically 
regressing patient characteristics and dietary variables with 
anemia status. The statistical studies of anemic and non‑anemic 
women in various age groups, menstrual history, work shifts, 
and vegetable intake disclosed a significant difference. The 
study found that women under 40 years old are 1.84  times 
more likely to develop anemia than those over 50. The high 
prevalence of anemia in our study population is multifactorial. 
Our study population consisted of female staff employed at 
the medical center; factors such as rotating shifts, coexisting 
family‑related responsibilities, reproductive factors such as 
heavy menstruation, workplace stress, and having limited 
time to care for own health could be contributing to the issue 
in this population.

The present study revealed that menorrhagia increased the 
risk of anemia by 2.79‑fold, while 14.7% of the studied 
participants and 18% of the anemic cases suffered from 
heavy menstruation. Heavy menstrual bleeding is an often 
disregarded and under‑researched factor contributing to IDA in 
women of childbearing age, with reported incidences reaching 
up to 50%.[19] In the present study, there was a significant 
difference (P = 0.026) in the proportion of vegetable intake 
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between the non‑anemic (87.8%) and anemic (45.5%) groups. 
Higher vegetable consumption reduced anemia, as shown in 
earlier investigations.[20‑22] Dietary reference consumption 
regulations recommend including vegetable iron sources for 
childbearing women.[23] Our research found that coffee users 
had a greater risk of anemia (42.6% vs. 36.2%) (P = 0.066). 
Coffee tannins may limit iron absorption, reducing iron 

bioavailability. This inhibitory activity might worsen anemia 
with strong physiological demands or insufficient iron 
intake.[24,25]

Low socioeconomic status is supposed to make people 
susceptible to developing anemia.[26] Wealthy classes of society 
are expected to maintain a better nutrition and health status than 

Table 1: Description and comparison of variables according to anemia status

Variable Anemia/IDA Total P OR (95%CI)

No Yes
Age mean±SD 37.38±9.45 36.07±8.50 36.58±8.90 0.066 0.984 (0.966–1.001)
Hb mean±SD 12.78±0.616 11.24±0.760 12.27±0.990 <0.001
Iron mean±SD 93.91±33.21 81.87±38.96 86.61±37.25 >0.001
Ferritin mean±SD 63.22±61.72 27.25±30.93 41.39±48.82 >0.001
TIBC mean±SD 310.4±36.75 325.7±42.58 319.68±41.05 <0.001
Vit D mean±SD 23.28±24.89 20.61±16.61 22.39±22.52 0.162 0.994 (0.985–1.00)
Education 0.862

Undergraduate 13 (5.1) 16 (4.1) 29 (4.5)
Diploma 68 (26.6) 107 (27.1) 175 (26.9) 0.543 1.28 (0.579–2.82)
Bachelor’s 158 (61.7) 250 (63.3) 408 (62.7) 0.516 1.29 (0.602–2.75)
Masters or above 17 (6.6) 22 (5.6) 39 (6) 0.916 1.05 (0.400–2.77)
Parasite 1 (0.400) 2 (0.500) 3 (0.500) 0.991 1.30 (0.117–14.39)
Number of Shifts median 8.0 (4–10) 10.0 (6–10) 10 (5–10) 0.006 1.08 (1.02–1.14)
Vitamin D <20 146 (57.0) 254 (64.3) 400 (61.4) 0.063 1.36 (0.984–1.87)
Menorrhagia 38 (11.1) 58 (18.8) 96 (14.7) 0.005 1.86 (1.20–1.80)

Dietary consumption
Tea 299 (68.6) 138 (64.2) 437 (67.1) 0.262 0.821 (0.582–1.16)
Salad 424 (97.2) 211 (98.1) 635 (97.5) 0.489 1.49 (0.476–4.69)
Fruit 27 (7.9) 18 (5.8) 45 (6.9) 0.309 0.726 (0.392–1.35)
Vegetable 301 (87.8) 251 (45.5) 552 (84.8) 0.026 0.614 (0.399–0.947)
Meat 435 (99.8) 212 (98.6) 647 (99.4) 0.073 0.162 (0.017–1.57)
Dairy 399 (89.7) 311 (91.5) 710 (90.4) 0.393 1.24 (0.759–2.01)
Nuts 395 (90.6) 194 (90.2) 589 (90.5) 0.882 0.959 (0.551–1.67)
Coffee 161 (36.2) 145 (42.6) 306 (72.5) 0.066 1.31 (0.982–1.75)

Age 0.056
≤40 years 44 (12.8) 22 (7.1) 66 (10.1)
40< years <50 69 (20.1) 65 (21.1) 134 (20.6) 0.043 1.88 (1.02–3.48)
≥50 years 230 (67.1) 221 (71.8) 451 (69.3) 0.019 1.92 (1.12–3.31)

Variable The regression coefficient S.E. P OR (95%CI)
Menorrhagia 1.03 0.377 0.007 2.79 (1.33–5.83)
Number of shifts 0.079 0.030 0.008 1.08 (1.02–1.15)
Vit D <20 0.081 0.246 0.740 1.09 (0.670–1.76)
Age group

≤40 years ‑
40–50 years ‑0.615 0.377 0.068 0.541 (0.279–1.05)
>50 years −0.620 0.518 0.232 0.538 (0.195–1.49)

Variable The regression coefficient SD P OR (95%CI)
Menorrhagia 0.610 0.228 0.008 1.84 (1.177–2.88)
Age group

≥50 years ‑
≤40 years 0.612 0.280 0.029 1.84 (1.07–3.19)
40–50 years 0.565 0.318 0.075 1.76 (0.944–3.28)

Vegetable consumption
Yes ‑
No 0.497 0.223 0.026 1.64 (1.06–2.54)
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the lower socioeconomic classes.[20,27] However, in our study, 
hospital staff had a higher prevalence of anemia/IDA (60.7%) 
compared to the charity center participants (43.1%). Martinez 
et al.[28] examined socioeconomic characteristics and wealth 
distribution as risk factors for anemia and found that anemia was 
less common among women from poorer backgrounds. Several 
studies have revealed a lower incidence of anemia in people with 
higher educational achievements[29‑31]; however other studies 
have shown no connection.[32,33] The level of awareness about 
anemia was found to be higher among young working women 
in comparison to illiterate women residing in rural areas.[34]

Studies reported a higher frequency of anemia among women 
who are employed.[2,17,18,34,35] According to a recent investigation, 
the incidence of anemia among employed women was found to 
be 41.7%.[18] Research has shown that female medical students 
have a heightened vulnerability to the onset of anemia as a result 
of their demanding schedules, fluctuating eating regimens, and 
prolonged hours of work.[2] One study revealed that anemia was 
present in 40% of employed women in an African population, 
particularly among those with little access to formal education.[35] 
In the current study, 68.7% of participants had a bachelor’s degree 
or above. Over half of the individuals had anemia, indicating 
that they were either not aware of their condition or did not pay 
attention to their health issues. Our research found that working 
more shifts increased the risk of anemia significantly (P = 0.006). 
Moreover, the augmentation of one unit to the work shift resulted 
in a substantial elevation in the chance of anemia (OR = 1.08, 
P = 0.008). It is suggested that this association may, at least in 
part, be due to less attention paid by these working women to their 
health. The study highlights the importance of addressing these 
factors to improve the health outcomes of working women with 
anemia. The promotion of knowledge about anemia, self‑care 
considerations, dietary assortment, and supplements is essential 
for women of reproductive age, with a special emphasis on 
those who are employed. Additional studies should be carried 
out on a yearly basis, with a special focus on women in their 
reproductive years, to evaluate the frequency of anemia and the 
variables that contribute to its increased prevalence, including 
insufficient knowledge about anemia, work‑related issues, and 
malnourishment. The inclusion of an equal number of participants 
who are employed and those who are not employed might 
potentially enhance the robustness of the comparison. Regular 
research will provide an opportunity to intervene and educate 
targeted high‑risk age cohorts, thus reducing the prevalence of 
anemia among employed women.

Several limitations were encountered, such as the restricted 
scope of study and the limited exposure to the public sector. 
In addition, several individuals exhibited hesitancy when 
requested to provide a blood sample. As this research is 
cross‑sectional, causal relationships between anemia and 
predictors cannot be established.

Conclusion

The current study highlighted the impact of employment on 
the prevalence of anemia/IDA among female hospital staff in 
comparison with unemployed women. The bulk of the study group 
was educated, yet they were uneducated about anemia risk factors 
and neglected their health. Consequently, the implementation of 
iron deficiency screening among working women of childbearing 
age may lead to the timely initiation of treatments aimed at 
avoiding anemia, such as the administration of iron supplements.
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