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INTRODUCTION

Anemia is defined as a reduced hemoglobin level (Hb) – below 13  g/dL for men and 12  g/dL for 
women – or a low hematocrit or red blood cell (RBC) count.[1] It occurs when there is an inadequate 
number of red blood corpuscles to meet physiological needs.[2] Anemia is a very common health 
problem that may affect people at any age in both developing and developed countries. Anemia is 
often associated with iron deficiency, the most common cause worldwide. Pregnant women, women 
of reproductive age (WRA), and children are at an increased risk of developing anemia.[2,3] WRA are 
physiologically more susceptible to anemia due to chronic heavy menstrual blood loss (menorrhagia), 
repeated childbearing, and pregnancy demands.[3] In 2016, the World Health Organization (WHO) 
estimated that anemia affected about 33% of WRA globally.[4] Anemia impairs the capacity of the blood 

ABSTRACT
Objectives: Anemia is a widespread public health issue, especially among women of reproductive age, influenced 
by physiological, nutritional, and socioeconomic factors. Familial history and genetic predisposition may play 
critical roles in its prevalence. is study investigates the impact of familial history and sociodemographic factors 
on anemia among Saudi women, emphasizing preventive strategies for high-risk groups.

Material and Methods: A cross-sectional study was conducted with 809 women aged 12–49 years residing in 
Makkah, Saudi Arabia. An electronic questionnaire was used to collect data on anemia prevalence, familial 
history, and sociodemographic variables. Statistical analyses were employed to determine associations between 
anemia and these factors.

Results: e prevalence of anemia was 57% (461 respondents). A statistically significant association was found 
between familial history and anemia prevalence (P < 0.001). However, no significant correlations were identified 
between anemia and educational attainment, marital status, income, medication use, or chronic illnesses.

Conclusion: Familial history significantly influences anemia prevalence among Saudi women, emphasizing the 
need for early detection and management in genetically predisposed individuals. Public health interventions 
should focus on raising awareness, implementing screening programs, and adopting preventive strategies for 
high-risk populations.
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to transport oxygen to tissues.[5] Complications of anemia range 
from mild to severe and can include headaches, fatigue, low 
productivity, and maternal mortality. In 2002, the WHO reported 
that anemia was considered one of the top 10 mortality risks.[6,7] 
Anemia has three main mechanisms: (1) Excessive blood loss 
(e.g., acute bleeding or chronic low-volume loss), (2) extreme 
RBC destruction (hemolysis), and (3) deficient production of 
RBCs (ineffective hematopoiesis).[8] e most common cause of 
anemia is poor nutrition, mostly due to a deficiency in iron, folic 
acid, or vitamin B12. Other causes of anemia include inherited 
anemia (e.g., sickle cell and thalassemia) or autoimmune 
(hemolytic anemia). Anemia can also be associated with family 
history, infection (malaria), demographic-related factors (age and 
gender), malabsorption (achlorhydria), environmental pollutants 
(lead exposure), socioeconomic factors (low maternal level 
of education or low household income), and chronic diseases 
(cancer).[9] Moreover, anemia is often associated with chronic 
diseases, including hypothyroidism, hypertension, rheumatism, 
and heart failure.[10,11]

Anemia occurs in people of any age; however, women 
of childbearing age and young children are especially 
susceptible.[9] Anemia is associated with poor immunity, 
cognitive dysfunction, decreased ability to work, and reduced 
overall quality of life.[12,13] During childhood, all bone marrow 
is hematopoietic, whereas hematopoietic marrow is restricted 
to the axial skeleton in adults. erefore, Hb concentrations are 
higher in children than in adults.[14] e WHO estimates that 
24.8% of the world’s population suffers from anemia, which 
amounts to about 1.62 billion people.[15] It has been reported 
that the highest prevalence of anemia was found in preschool-
age children (47.4%), while the prevalence of anemia in men 
(12.7%) was the lowest.[16] Approximately 32.4 million pregnant 
women around the world suffer from anemia. For all WRA, the 
prevalence of anemia is about 29% (528.7 million WRA).[16] e 
WHO has reported that anemia was observed in 40% of Saudi 
WRA. Another study found that 32.3% of non-pregnant women 
of childbearing age in Saudi Arabia suffered from anemia.[15,17] 
e female reproductive years are between menarche (the first 
menstrual cycle) and menopause (the cessation of menses for 12 
consecutive months). According to the American community, 
the years between menarche and menopause fall roughly 
between age 12 and age 49.[18] Previously, it was revealed that 
having a family history of iron deficiency anemia was associated 
with an increased risk of anemia.[19] However, little data are 
available about the prevalence of anemia in women with a 
family history of anemia in the Saudi population.

Most research concerning anemia in Saudi Arabia has 
focused on preschool children under six and their nutritional 
status.[20,21] Some hospital-based studies on the prevalence 
and risk factors for anemia have been conducted in Saudi 
Arabia;[20-23] however, these studies are subjected to selection 
bias and cannot be generalized. erefore, the present study 
aimed to estimate the prevalence of anemia in women with a 

family history of anemia in Makkah.

Highlight of study

e study highlights anemia’s 57% prevalence among Saudi 
WRA, with familial history being a significant risk factor. 
Preventive strategies targeting genetically predisposed 
groups are emphasized, alongside the need for public health 
interventions, awareness programs, and early screening to 
mitigate anemia’s impact.

MATERIAL AND METHODS

Study design

is cross-sectional study was conducted in Makkah, 
Saudi  Arabia, between March and June 2022. e research 
aimed to examine the prevalence and associated factors of 
anemia among Saudi women aged 12–49 years with a family 
history of the condition. Utilizing an electronic questionnaire, 
data were collected from 809 participants during this period. 
e study’s timeframe allowed for a comprehensive analysis, 
providing valuable insights into the burden of anemia and its 
relationship with familial and sociodemographic factors.

Study population

e study targeted WRA, defined as those between 12 and 
49 years, residing in Makkah, Saudi Arabia. Eligibility criteria 
included residency in Makkah, consent to participate, and 
willingness to complete the electronic questionnaire. Anemia 
among WRA was classified based on Hb concentrations 
below 12.0  g/dL, in accordance with established diagnostic 
criteria.[24] is threshold aligns with global standards for 
identifying anemia in non-pregnant women, enabling 
consistent evaluation of its prevalence. e inclusion criteria 
ensured a focused and representative sample, while the 
standardized definition of anemia facilitated comparability 
with existing research on women’s health in similar contexts.

Sample size and sampling

e sample size of this research was determined using the 
Steven K. ompson formula:[25]

× −
=

− × + −
2

2
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N p pn
dN p p
Z

Where:

Where NNN represents the population size, ppp denotes 
the probability value (0.5), ddd indicates the margin of error 
(0.05), and ZZZ corresponds to the standard normal value 
(1.96). Applying this formula, a total sample size of 809 Saudi 
WRA (12–49  years) residing in Makkah, Saudi Arabia, was 
determined, ensuring sufficient statistical power for the analysis.
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Data collection tools, procedures, and data quality 
management

Interview questionnaire

Data collection was conducted through an Arabic-language 
electronic questionnaire distributed through social media 
platforms to reach the study population. e structured 
and validated questionnaire consisted of 29 items divided 
into three sections: A  consent form, sociodemographic 
information, and a family history of anemia, as well as 
questions addressing anemia status, chronic diseases, 
medication use, and vitamin intake. e questionnaire was 
adapted from a prior study conducted in atta, Pakistan.[23] 
To ensure clarity and relevance, a pilot study was performed 
involving 30 Saudi WRA (12–49 years) residing in Makkah; 
these participants were excluded from the final analysis 
and sample size. Reliability testing using Cronbach’s Alpha 
yielded a score of 0.72, reflecting good internal consistency. 
Anemia severity was categorized based on Hb levels:  [26] 
Mild (10.0  g/dL to the lower limit of normal), moderate 
(8.0–10.0 g/dL), severe (6.5–7.9 g/dL), and life-threatening 
(<6.5  g/dL). is classification provided a framework for 
evaluating the condition’s impact and identifying critical 
cases. e methodological rigor of the study ensures the 
reliability and validity of the collected data, facilitating a 
robust analysis of anemia prevalence and its associated 
factors among Saudi women in the target population.

Anthropometric data collection

Each participant was instructed to measure their weight and 
height while barefoot and dressed in minimal outerwear, 
ensuring consistency in data collection. ese measurements 
were recorded directly into the questionnaire. Subsequently, 
the mass index (BMI) for each individual was calculated 
using the standard formula: Body mass (kg) divided by height 
squared (m2). e computed BMI values were then categorized 
in accordance with the WHO classification criteria for 
overweight and obesity. is approach aligns with established 
global standards, ensuring the reliability and comparability of 
the anthropometric data. By adhering to the WHO guidelines, 
the study aims to provide robust insights into weight-related 
health risks while minimizing potential measurement biases. 
e reliance on self-reported data was mitigated by clear 
instructions, allowing participants to accurately document 
their anthropometric details and ensuring that the BMI 
classifications reflect an objective and systematic methodology.

Statistical methods

e data were collected, coded, and entered into the statistical 
software program Statistical Package for the Social Sciences 
version 19 (IBM, Chicago, IL, USA). All statistical analyses 

were conducted using the Chi-square test. A  P ≤ 0.05 was 
considered statistically significant. Descriptive analysis based 
on frequency and percent distribution was performed for all 
categorical variables, while means with standard deviations 
and medians were used to display numerical variables.

RESULTS

Sociodemographic characteristics

A total of 809 eligible participants completed and submitted the 
questionnaire. e data presented here showed the frequency 
distribution and percentage of sociodemographic and lifestyle 
characteristics of the study subjects (n = 809). We observed that 
the majority of the participants (35.5%) were between the ages 
of 22 and 31 years, followed by those aged <20 years (12.2%) 
and those aged >30  years (32.6%), while 19.7% participants 
were aged between 42 and 49 years. Our study found that the 
younger demographic, specifically those between the ages of 
22 and 31  years, made up the largest portion of participants. 
Interestingly, the age group of <20 years also had a significant 
representation in our study, indicating a diverse range of ages 
among our participants. In addition, the data showed a fairly 
even distribution among participants aged >30 years and those 
aged between 42 and 49 years.

Moreover, the majority of the participants had a bachelor’s 
degree (68.23%), whereas 0.12% of the participants had a 
diploma, and 14.8% of the participants held a secondary 
school certificate. In addition, 12.86% were postgraduate 
students, 3.46% were intermediate students, and 0.49% were 
in elementary schools. We found that a considerable number 
of participants were working (42.0%), non-working (39.2%), 
and students (17.9%). It is important to consider that having 
a higher education level does not necessarily correlate with 
being employed, as factors such as job market conditions and 
personal circumstances play a significant role in employment 
status.[27] Being a student does not preclude someone from 
being employed, as many individuals’ balance work and 
education simultaneously. e majority of the participants 
reported a monthly income of <5,000 Saudi Riyal (52.41%), 
while 21.38% of the participants had a monthly income 
ranging between 5,000 and 10,000 SR, and (26.21%) had a 
monthly income higher than 10,000 SR. e percentage of 
married, widowed, single, and divorced participants was 
(32%), (60%), (6.3%), and (1.4%), respectively. e results 
indicated that among the participants, 92.21% identified 
as non-smokers, a factor potentially protective against 
anemia, as smoking can contribute to chronic inflammation 
and iron metabolism disruption.[28] In addition, 40.79% 
reported having undergone prior surgeries, ranging 
from appendectomy to hysterectomy. Surgical histories, 
particularly procedures involving significant blood loss or 
affecting the gastrointestinal system (e.g., sleeve gastrectomy 
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or cholecystectomy), may contribute to the development 
or exacerbation of anemia. For instance, surgeries like 
sleeve gastrectomy can lead to nutrient malabsorption, 
including iron and vitamin B12, critical components in Hb 
synthesis.[29] Similarly, conditions necessitating surgeries 
like fibrous tumor removal or hysterectomy often involve 
heavy menstrual bleeding, a well-known risk factor for 
anemia.[30] is distribution underscores the importance 
of pre-operative and post-operative screening for anemia, 
especially among women, to facilitate early intervention 
and prevent complications arising from undiagnosed or 
unmanaged anemic conditions [Table 1].

Table  1: Sociodemographic and lifestyle characteristics of the 
participants (n=807).

Characteristics Variables Subjects
Frequency (%)

Age group 12–21 99 12.2
22–31 287 35.5
32–41 264 32.6
42–49 159 19.7

Education level Bachelor 552 68.23
Diploma 1 0.12
Secondary School 120 14. 83 
Postgraduate 104 12.86 
Intermediate 28 3.46
Elementary 4 0.49

Work status Unemployed 317 39.2
Employed 340 42.0
Student 145 17.9
Other 7 0.9

Monthly Income More than 10,000 SR 212 26.21
5,000–10,000 SR 173 21.38
<5,000 SR 424 52.41

Marital Status Single 264 32.6
Married 483 59.7
Divorced 51 6.3
Widowed 11 1.4

BMI Underweight <18.5 64 7.9
Normal range 18.5–24.9 348 43.3
Overweight 25.0–29.9 236 29.3
Obese ≥30 156 19.4

Smoking Status Smoker 63 7.79
Non-smoker 746 92.21

Surgery Status * Had a prior surgery 330 40.79
No prior surgery 479 59.21

*Surgery operations include appendix, cesarean section, sleeve 
gastrectomy, fibrous tumor removal, gallstone, heart, hernia, and 
hysterectomy). BMI: Body mass index

Pregnancy-related characteristics

Approximately 75% of the participants had fewer than four 
children, while 25% had more than four children. One 
participant had nine children. Moreover, the data showed that 
38% of the married participants had a history of miscarriage 
and that puberty ranged from 9 to 15  years (93%) and the 
participants reported starting puberty between the ages of 
10 and 14. e study also found that 62% of the participants 
had pursued higher education after completing high school. 
Overall, the data provide a comprehensive picture of the 
demographics and experiences of the participants in the 
study [Table 2].

Prevalence of anemia

e prevalence of anemia (low Hb level) and its severity 
are shown in Figure  1. e data show that 291  (63%) 
participants had mild anemia (10–12  g/dL), 141  (30%) 
had moderate anemia (8–10  g/dL), 15  (3%) had severe 
anemia (6.5–7.9  g/dL), and 14  (3%) had life-threatening 
(<6.5 g/dL) anemia. e prevalence of anemia in the entire 
sample was (57%). ese findings highlight the significant 
burden of anemia in this population, with most participants 
experiencing mild to moderate levels of the condition. e 
data also imply the importance of addressing anemia as a 
public health concern, particularly in populations at risk for 

Table 2: Pregnancy-related characteristics (n=807).

Characteristics Variables Subjects
Frequency (%)

Puberty age 8–11 105 12.9
12–15 653 80.71
16–19 49 6
20–23 2 0.25

Number of miscarriages No miscarriages 609 75.5
1 118 14.6
2 54 6.7
3 19 2.35
4 6 0.74
7 1 0.12

Number of children 0 401 49.69
1 78 9.67
2 95 11.77
3 99 12.26
4 73 9.04
5 74 9.17
6 29 3.59
7 7 0.87
8 4 0.49
9 1 0.12
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nutritional deficiencies or other health conditions that can 
contribute to low Hb levels [Figure 1].

The association of anemia with various factors and family 
history

Further analysis was conducted using the Chi-square test to 
examine the association between anemia prevalence among 
participants and various socioeconomic factors. e results 
revealed no statistically significant relationship between 
anemia and the investigated socioeconomic variables, as 
indicated by a P > 0.05. Similarly, the associations between 
anemia, chronic disease (hypothyroidism, hypertension, 
rheumatism, diabetes mellitus, and chronic respiratory 
diseases), and medication use were found to be statistically 
non-significant (P > 0.05). However, a statistically significant 
relationship emerged between anemia and a familial 
history of the condition (P < 0.000). To further explore this 
association, the Pearson correlation coefficient test was 
employed, which demonstrated a strong and statistically 
significant correlation between anemia and a family history 
of hereditary blood disorders, specifically sickle cell anemia 
and thalassemia (P < 0.000). ese findings, as presented in 
Table 3, underscore the pivotal role of genetic predisposition 

Table  3: e correlation between anemia and various factors 
(n=807).

Factor Pearson’s 
Chi-squared 

test

Significance 
level

Age 1.755 0.882
Marital status 3.880 0.275
Income 1.191 0.551
Chronic disease 0.029 0.413
Medication use 0.092 0.761
Family history factor 0.299 0.000*
History factors (sickle cell 
anemia and thalassemia)

0.151 0.000*

*P<0.01 (significant)

Table  4: Pearson correlation coefficient to test the correlation 
between anemia and family history factor (n=807).

Anemia
Family history factor

Pearson Correlation 0.299** 
Sig. (two-tailed) 0.000
Number 809

** Correlation is significant at the 0.01 level (2-tailed).

in the development of anemia. While socioeconomic factors 
and chronic disease did not exhibit a direct relationship, the 
clear linkage to familial history highlights the importance 
of genetic screening and early intervention strategies. ese 
results provide a compelling case for prioritizing family 
history in the assessment and management of anemia, 
especially in regions where hereditary blood disorders are 
prevalent.

e Pearson correlation coefficient test was used to check 
the relation between anemia and family history factors 
and there was an excellent positive, statistically significant 
correlation between anemia and family history factor since  
(significance = 0.000), which is less than the significant level 
(α = 0.05) as shown in [Table 4].

DISCUSSION

is is one of the first studies conducted in Makkah, KSA to 
measure the burden of anemia among women with a family 
history of anemia. Our study specifically focuses on WRA 
(12–49  years) because this population is at a significantly 
higher risk of anemia due to menstrual blood loss, pregnancy, 
and increased iron demands. e WHO recognizes anemia 
as a major public health concern among reproductive-
age women, particularly in regions with high rates of iron 
deficiency and nutritional anemia.[31] Several studies have 
documented that anemia prevalence is notably high among 
adolescents and young women, particularly in Middle 
Eastern populations, including Saudi Arabia.[32,33] Factors 
such as dietary habits, menstrual blood loss, pregnancy, and 
family history play a crucial role in this group, making it a 
relevant and necessary focus of investigation. While anemia 
does increase with age, our study’s primary aim is to assess 
its prevalence in reproductive-age women and its association 
with family history. e findings provide critical insights 
into preventative and interventional strategies targeting this 
vulnerable age group, ultimately helping to reduce anemia-
related complications in later life.

Global data (WHO) indicate that anemia is notably 
prevalent among younger populations, particularly 
children under five and WRA (15–49  years). According to 
the WHO, in 2019, 39.8% of children aged 6–59  months 

Figure 1: e prevalence of anemia (low hemoglobin level) and its 
severity in participants (n = 807).
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and 29.9% of women aged 15–49  years were affected by 
anemia.[34] A comprehensive study analyzing data from 47 
low-  and middle-income countries between 2010 and 2018 
found that 64.3% of children aged 6–35 months and 46.8% 
of those aged 36–59  months were anemic, highlighting a 
higher prevalence in younger children.[35] Furthermore, a 
2023 study published in The Lancet Haematology reported 
that in 2021, 46% of women globally were anemic, with 
the prevalence rising to 33.7% among women aged 15–
49  years.[36] ese statistics underscore that anemia is 
particularly prevalent among younger age groups, especially 
children under five and WRA, emphasizing the importance 
of focusing on these populations in anemia-related research 
and interventions. Another study reported that 49.5% of 
women aged 15–49 years were anemic, with factors such as 
education level, socioeconomic status, and dietary habits 
significantly influencing anemia prevalence.[37] A study 
found that 54.3% of non-pregnant, non-lactating women 
aged 18–49 were anemic. Iron deficiency was prevalent in 
86.9% of participants, underscoring the need for targeted 
interventions.[38] A research study identified a 59.06% 
prevalence of anemia among women aged 15–49, with 
higher rates observed in pregnant women. Factors such 
as educational status, menstrual irregularities, and low 
body weight were significantly associated with anemia.[39] 
us, anemia remains a significant public health concern 
among WRA (12–49 years), with global studies consistently 
reporting high prevalence rates in this population. e 
evidence highlights that nutritional deficiencies, menstrual 
blood loss, pregnancy, and socioeconomic factors are key 
contributors to anemia in younger women, often exceeding 
the rates seen in older populations. Addressing anemia in this 
age group is crucial for improving maternal and child health 
outcomes, reducing long-term complications, and preventing 
its persistence into older adulthood. e study found that 
anemia remains a public health issue, with a high prevalence 
of anemia (57%) of participants who were residing in 
Makkah. ese results are consistent with those of previous 
studies that showed the prevalence of iron-deficiency 
anemia among female Saudi university students.[15,17,40] 
Further research is needed to explore the underlying causes 
of anemia in this population as well as to develop targeted 
interventions to address this issue. Education and awareness 
campaigns may be necessary to increase knowledge about 
anemia and promote healthy lifestyle choices that can help 
prevent and manage the condition. Collaboration between 
healthcare providers, policymakers, and community leaders 
will be essential in addressing the burden of anemia among 
women in Makkah and improving overall health outcomes 
in the region.

e results of the current study showed statistically significant 
association between anemia and socioeconomic or educational 
factors, including marital status and income. ese results 

are consistent with those of a previous study that found that 
demographic or socioeconomic factors[41,42] and anthropometric 
status were not associated with any type of anemia.[43] Efforts 
should be made to increase awareness about anemia and 
its potential impact on overall health. By working together, 
healthcare providers, policymakers, and community leaders 
can create a comprehensive approach to addressing anemia and 
improving the well-being of women in the region. e results 
of the current study showed a positive, statistically significant 
correlation between anemia and family history factors at 
the statistical level (α = 0.05). Previously, it was reported that 
genetic Hb disorders (e.g., sickle cell anemia and thalassemia) 
in family members played a role in the occurrence of anemia.[44] 
Several previous Saudi Arabian studies reported that a family 
history of anemia created a significantly heightened risk of 
anemia in individuals. Another study suggested that a family 
history of anemia (iron deficiency) was significantly associated 
with an increased risk of anemia in adolescents, which might be 
similar to the other disorders.[45]

A limitation of this study was that we could not compare the 
results of this study with similar studies conducted in other 
regions of Saudi Arabia, as few studies have focused on this 
topic. Data gathered through self-recall questionnaires may 
be subject to various biases that may affect the validity and 
reliability of the data collected. Future studies should aim to 
obtain objective levels of hemoglobin (HGB). Clearly, future 
approaches to prevent and control anemia should include 
detailed epidemiological studies to determine the causes of 
anemia in this population.

CONCLUSION

In the current study, 57% of our sample of Saudi WRA in 
Makkah had anemia. e findings indicated a statistically 
significant correlation between anemia and family history 
factors. However, no significant correlation was found 
between the presence of anemia and socioeconomic factors, 
such as marital status and income, or with chronic disease 
or medication use. Clearly, future approaches to prevent and 
control anemia should target the population with a family 
history of anemia. We recommend conducting more studies 
in Makkah with a large sample and conducting more studies 
in different regions of the Kingdom of Saudi Arabia and 
comparing the results with those of our research on anemia 
in the Makkah region.
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