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ABSTRACT

Background: Anemia in adult males is an underrecognized condition that may reflect nutritional deficiencies, chronic disease,
or inflammation. Data on the prevalence of anemia and its associated factors among adult males attending healthcare facilities
in Saudi Arabia remain limited. This study aimed to determine the prevalence of anemia and identify associated demographic,
lifestyle, and clinical factors among adult male patients at a Security Forces Hospital.

Methods: A cross-sectional study was conducted among 568 adult male patients aged >18 years. Blood samples were analyzed
using automated hematology analyzers to assess blood count parameters. Anemia was defined according to World Health Organi-
zation criteria as hemoglobin <13 g/dL. Demographic, lifestyle, and clinical data were collected. Associations between anemia and
independent variables were assessed using chi-square and independent t-tests, with p<0.05 considered statistically significant.
Results: The prevalence of anemia was 15.8%. Anemia increased significantly with age (p<0.001), with the highest prevalence
among participants aged 55—64 years. Physical inactivity, iron supplementation use, and conception of iron-rich food were signifi-
cantly associated with anemia (p<0.05). Most cases were mild (65.6%), and microcytic hypochromic anemia was the predominant
morphological type (52.2%). Iron studies showed low serum iron levels in more than half of the tested participants.
Conclusions: Anemia is common among adult male patients, particularly in older age groups. Iron deficiency appears to be a ma-
jor contributor, although multiple etiologies are likely. These findings support routine anemia screening and preventive strategies
among adult males in hospital settings.
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INTRODUCTION iron, vitamin B12, and folate deficiency, chronic infec-
tions, inflammatory disorders, renal insufficiency, gastro-
intestinal blood loss, and malignancies. In many cases,
anemia may be the first laboratory indicator of serious

underlying disease [5,6]. Demographic and lifestyle fac-

Anemia remains a major global public health problem,
affecting individuals across all age groups and both
genders, with significant consequences for morbidity,

work productivity, and quality of life [1]. According to
the World Health Organization (WHO), anemia in adult
males is defined as an abnormal decrease in the con-
centration of hemoglobin below 13 g/dL and is often un-
derdiagnosed due to its nonspecific clinical presentation
[2]. The total prevalence of anemia is generally lower in
males compared to females and children [3]. However,
anemia in adult men frequently reflects underlying path-
ological conditions rather than a normal physiological
process and warrants careful evaluation [4].

The etiology of anemia among adult males is multi-
factorial, encompassing nutritional deficiencies such as

tors including age, education level, income, smoking
status, dietary habits, physical activity, and comorbid
conditions may influence the prevalence and severity of
anemia in this population [6-8].

Despite its clinical importance, data on the prevalence
and determinants of anemia among adult males remain
limited, particularly in hospital-based and regional set-
tings [6-8]. Many studies focus primarily on women of
reproductive age, children, or elderly populations, leav-
ing a gap in understanding the burden of anemia among
adult men. Identifying the prevalence and associated
risk factors in this group is essential for early detection,
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appropriate clinical management, and development of
targeted preventive strategies.Therefore, this study aims
to determine the prevalence of anemia among adult
male patients and to identify key demographic and life-
style factors associated with anemia. The findings of this
study are expected to contribute valuable local data and
support evidence-based approaches to the targeted eval-
uation and treatment of anemia, particularly among indi-
viduals with risk factors or clinical signs and symptoms.

METHODS

Study design and setting

This study was conducted in Security Forces Hospital
at Makkah City, located in the Western Region of Saudi
Arabia, to evaluate the prevalence and associated fac-
tors of anemia among adult male patients. The study
population consisted of males aged 18 years and above,
and data were collected between March 2025 and Sep-
tember 2025. A total of 568 participants were included.
Individuals who declined to participate or did not com-
plete the study questionnaire were excluded from the
study. All participants provided informed consent prior
to enrolment. Patients with known genetic hematologi-
cal disorders (e.g., sickle cell anemia) or active bleeding
were also excluded.

Sample characteristics and data collection

Adult male participants were enrolled throughout the
study period after providing written informed consent.
The study population represented a wide range of edu-
cational levels and socioeconomic backgrounds. Data on
demographic characteristics (age, education level, em-
ployment status, and income), lifestyle factors (smoking
status, dietary habits, and physical activity), and clinical
history (presence of chronic medical conditions) were
collected using a structured questionnaire. Venous blood
samples were obtained from all participants to deter-
mine anemia status using hematological and biochemical
analyses. Participants with substantial missing question-
naires data, missing laboratory results, or those who de-
clined consent were excluded from the final analysis.

Questionnaire

A pretested, structured questionnaire in the local lan-
guage (Arabic) was used for data collection. The ques-
tionnaire was designed to obtain information on demo-
graphic characteristics, socioeconomic status, lifestyle
habits, and health-related factors potentially associated
with anemia. It consisted of two main sections. The first
section included demographic and socioeconomic vari-
ables such as age, nationality, marital status, education
level, employment status, monthly income, and place of
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residence. The second section addressed medical his-
tory and health-related factors, including previous diag-
nosis of anemia, presence of chronic medical conditions,
anemia-related symptoms, dietary habits with emphasis
on iron-rich foods, use of iron supplements or vitamins,
and regular health checkups. The questionnaire was pre-
tested to ensure clarity, cultural appropriateness, and
ease of understanding prior to administration.

Clinical assessment and laboratory testing

Participants were recruited from the emergency depart-
ment and several outpatient clinics at Security Forces
Hospital, including Internal medicine, Urology, General
Surgery, Respiratory Medicine, and Family Medicine ser-
vices. All participants were ambulatory patients attending
outpatient services and were not hospitalized at the time
of the study. Eligible participants were identified based on
the study inclusion and exclusion criteria. All participants
underwent a clinical assessment conducted by a physi-
cian, which included medical history taking and physical
examination. Following the clinical assessment, labora-
tory investigations were ordered to assess anemia status.

Venous blood samples were collected from all par-
ticipants by trained laboratory personnel using both
ethylenediaminetetraacetic acid (EDTA) and heparinized
tubes under standard aseptic conditions. Hematological
parameters were analyzed in the hematology labora-
tory using the Sysmex XN-2000 automated hematology
analyzer. Complete blood count (CBC) measurements
included hemoglobin concentration (HB), red blood cell
count, hematocrit, mean corpuscular volume (MCV) and
mean corpuscular hemoglobin (MCH). These param-
eters were used to assess anemia status, severity, red
blood cell morphology and enabling classification into
microcytic hypochromic, normocytic normochromic,
and macrocytic anemia and assessment of red blood cell
morphological characteristics.

Biochemical investigations were performed in the bio-
chemistry laboratory using the Alinity-ci system analyzer
to assess iron status. Serum iron and serum ferritin levels
were measured to evaluate iron status and determine
the presence or absence of iron deficiency anemia (IDA),
with reduced levels indicating depleted iron stores and
impaired hemoglobin synthesis. Biochemical findings
were interpreted in conjunction with hematological pa-
rameters, including hemoglobin concentration and red
cell indices to identify the type of anaemia and charac-
terize the underlying etiology.

Statistical analysis

Data were processed and analyzed using Microsoft Ex-
cel. All completed questionnaires were reviewed for ac-
curacy, completeness, and consistency prior to analysis.
Variables were appropriately labeled and coded. Con-
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tinuous variables, including hemoglobin levels, were
recorded as numerical values, while categorical vari-
ables such as age group, marital status, education level,
income, smoking status, dietary habits, physical activ-
ity, and presence of chronic medical conditions were
categorized into analytical groups to allow meaningful
comparisons.

Descriptive statistics, including frequencies, percent-
ages, means, and standard deviations, were used to sum-
marize participant demographic characteristics, lifestyle
factors, and clinical variables. Anemia status was defined
according to the World Health Organization (WHO) cri-
teria for adult males (hemoglobin < 13 g/dL). Compara-
tive analyses were conducted to examine associations
between anemia status and independent variables. The
Chi-square test was used for categorical variables, while
the independent t-test was applied to compare mean
hemoglobin levels between groups. A p-value of < 0.05
was considered statistically significant.

Ethical considerations

The proposal of this study was approved by the ethics
committee of the College of Applied Medical Science
at Taif University, with official approval granted via in-
stitutional email. Additionally, this study has received
ethical clearance from Institutional Review Board (IRB)
at Security Forces Hospital program in Makkah, under
IRB number 0776-301224. Participation in this study
was completely voluntary. Each individual was notified
about the purpose of the research, and they have their
right to withdraw their collected information any time
without any consequences. Verbal informed consent
was obtained from all participants prior to data collec-
tion in compliance with the approved ethical procedure.
To maintain confidentiality, all patients” personal infor-
mation was removed from the data collection tools, be-
sides it will be maintained throughout the study as well
as after the study ends.

RESULTS

Participants were enrolled from multiple outpatient clin-
ics and the emergency department at a Security Forces
Hospital, including internal medicine, urology, general
surgery, respiratory medicine, and family medicine ser-
vices. A total of 568 participants were included in the
analysis. Among them, 90 participants were identified as
anemic, corresponding to an overall anemia prevalence
of 15.8%. Descriptive and comparative analyses were
performed to examine the distribution of anemia across
sociodemographic characteristics, lifestyle factors, di-
etary habits, and clinical variables (Table 1), as well as to
assess their associations with anemia status.
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Age and anemia

Anemia prevalence demonstrated a clear and progressive
increase with advancing age. No cases of anemia were ob-
served among participants aged 18-24 years (0% of ane-
mic cases, n = 0; 0/32 within this age group). A low preva-
lence was observed in the 25—-34 age group, representing
2.2% of all anemia cases (n=2), corresponding to 3.3%
(2/60) of individuals in this age category. The proportion
increased to 11.1% of anemia cases (n=10) among par-
ticipants aged 35-44 years, which corresponds to 7.6%
(10/132) within this age group. Similarly, individuals aged
45-54 years accounted for 13.3% of anemia cases (n=12),
representing 14.3% (12/84) of participants in this cate-
gory. A marked rise was observed among older partici-
pants, with individuals aged 55-64 years accounting for
the highest proportion of anemia cases at 40.0% (n=36),
corresponding to 23.4% (36/154) of participants in this
age group. Among those older than 65 years, 33.3% of
anemia cases (n=30) were reported, representing 28.3%
(30/106) of individuals in this age category. A Chi-square
test of independence demonstrated a statistically signifi-
cant association between age group and anemia status
(x3(5, n=568) = 38.88, p<0.001), indicating a higher preva-
lence of anemia with advancing age (Table 1).

Nationality and anemia

Saudi nationals constituted the majority of participants
99.3% (n=564), of whom 90 individuals were anemic
(15.8%), whereas none of the four non-Saudi participants
were found to be anemic (Table 1). Due to the highly
skewed nationality distribution and the very small number
of non-Saudi participants, statistical testing was not con-
sidered reliable, and no Chi-square p-value was reported.
The observed difference likely reflects the institutional
population served by Security Forces Hospital rather than
nationality being an independent risk factor for anemia.

Marital status and anemia

In this study, the majority of participants were married
86.3% (n=490). Among anemic participants (n=90), most
were married 95.6% (n=86), while 4 anemic cases (4.4%)
were single. No cases of anemia were observed among di-
vorced participants. Chi-square analysis demonstrated no
statistically significant association between marital status
and anemia (p>0.05); however, interpretation is limited by
the small number of participants in some subgroups.

Educational level and anemia

Among anemic participants (n=90), educational level
varied across categories. The highest proportion of ane-
mic individuals had higher education 44.4% (n=40), fol-
lowed by secondary education 26.7% (n=24) and prima-
ry education 20.0% (n=18), while a smaller proportion
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had no formal education 8.9% (n=8) (Table 1). Despite
these observed differences in the distribution of anemia
across educational levels, Chi-square analysis revealed
no statistically significant association between educa-
tional level and anemia status (p>0.05).

Employment status and anemia

Regarding employment status, retired individuals con-
stituted the largest proportion of the study population
51.1% (n=290). Among anemic participants (n=90), the
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majority were retired 75.6% (n=68), followed by those
employed full-time 20.0% (n=18). Smaller proportions
of anemic participants were part-time employed 2.2%
(n=2) or unemployed 2.2% (n=2), while no cases of
anemia were observed among self-employed individu-
als or students. In the non-anemic group (n=478), full-
time employment was most common 46.0% (n=218),
followed by retired status 46.4% (n=222) (Table 1). Chi-
square analysis showed no statistically significant associ-
ation between employment status and anemia (p>0.05).

Table 1. Distribution of anemia according to demographic and clinical characteristics

Variable Category All (n=568) Anemic (n=90) Non-anemic (n=478)
18-24 2 (5.6%) 0(0.0%) 32 (6.7%)
25-34 60 (10.6%) 2(2.2%) 58 (12.1%)
35-44 132 (23.2%) 10 (11.1%) 122 (25.5%)
Age (years)
45-54 84 (14.8%) 12 (13.3%) 72 (15.1%)
55-64 154 (27.1%) 6 (40.0%) 118 (24.7%)
>65 106 (18.7%) 0(33.3%) 76 (15.9%)
o Saudi 564 (99.3%) 90 (100.0%) 474 (99.2%)
Nationality -
Non-Saudi 4(0.7%) 0(0.0%) 4(0.8%)
Single 72 (12.7%) 4 (4.4%) 68 (14.2%)
) Married 490 (86.3%) 86 (95.6%) 404 (84.5%)
Marital status ;
Divorced 6 (1.0%) 0 (0.0%) 6 (1.3%)
Widowed 0 (0.0%) 0 (0.0%) 0(0.0%)
No formal education 20 (3.5%) 8 (8.9%) 12 (2.5%)
. Primary education 86 (15.1%) 18 (20.0%) 68 (14.2%)
Educational level -
Secondary education 238 (42.0%) 24 (26.7%) 214 (44.8%)
Higher education 224 (39.4%) 40 (44.4%) 184 (38.4%)
Full-time 236 (41.5%) 18 (20.0%) 218 (46.0%)
Part-time 4(0.7%) 2(2.2%) 2 (0.4%)
Self-employed 2 (0.4%) 0(0.0%) 2 (0.4%)
Employment status -
Retired 290 (51.1%) 68 (75.6%) 222 (46.4%)
Student 4 (4.2%) 0(0.0%) 24 (5.0%)
Unemployed ( 1%) 2(2.2%) 10 (2.1%)
<3000 0(5.3%) 4 (4.4%) 26 (5.4%)
, 3000-7000 100 (17.6%) 18 (20.0%) 82 (17.2%)
Monthly income (SAR)
>7000 254 (44.7%) 34 (37.8%) 220 (46.0%)
Prefer not to say 184 (32.4%) 34 (37.8%) 150 (31.4%)
, Urban 526 (92.6%) 80 (88.9%) 446 (93.3%)
Residence
Rural 42 (7.4%) 10 (11.1%) 2 (6.7%)
A Smoker 90 (15.8%) 12 (13.3%) 88 (18.4%)
Smoking status
Non-smoker 478 (84.2%) 78 (86.7%) 390 (81.6%)
, » Regular activity 176 (31.0%) 20 (22.2%) 156 (32.6%)
Physical activity —
No activity 392 (69.0%) 70 (77.8%) 322 (67.4%)
A Yes 4 (0.7%) 0(0.0%) 4(0.8%)
Vegan diet
No 564 (99.3%) 90 (100.0%) 474 (99.2%)
_ - Yes 334 (58.8%) 48 (53.3%) 286 (59.8%)
Chronic condition
No 234 (41.2%) 42 (46.7%) 192 (40.2%)
, Yes 106 (18.7%) 8(31.1%) 78 (16.3%)
Iron supplementation
No 462 (81.3%) 62 (68.9%) 400 (83.7%)
Daily 210 (37.0%) 0(22.2%) 190 (39.7%)
) ) Few times/week 264 (46.5%) 8 (42.2%) 226 (47.3%)
Iron-rich food intake
Rarely 88 (15.5%) 0(33.3%) 58 (12.1%)
Never 6 (1.0%) 2(2.2%) 4(0.8%)
Yes 463 (81.5%) 80 (88.9%) 381 (79.7%)
Regular health checkup
No 105 (18.5%) 10 (11.1%) 97 (20.3%)
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Monthly income and anemia

The result of this study showed that the largest pro-
portion of participants reported an income greater
than 7,000 Saudi Riyal (SAR) 44.7% (n=254), followed
by those who preferred not to disclose their income
(32.4%, n=184). Among anemic participants (n=90),
equal proportions reported a monthly income greater
than 7,000 SAR and preferred not to state their income
each 37.8% (n=34), while 20.0% (n=18) reported an in-
come between 3,000 and 7,000 SAR and 4.4% (n=4) re-
ported an income below 3,000 SAR. In the non-anemic
group (n=478), most participants reported a monthly
income greater than 7,000 SAR 46.0% (n=220) (Table
1). Chi-square analysis revealed no statistically signifi-
cant association between monthly income and anemia
status (p>0.05).

Residence and anemia

Regarding the place of residence, the majority of par-
ticipants in this study resided in urban areas, that is
92.6%, (n=526), while a smaller proportion lived in
rural areas 7.4% (n=42). Among anemic participants
(n=90), most were from urban settings, that is 88.9%
(n=80), with a higher relative representation of rural
residents 11.1% (n=10) compared with the non-ane-
mic group. In the non-anemic group (n=478), 93.3%
(n=446) resided in urban areas and 6.7% (n=32) in
rural areas (Table 1). No statistically significant asso-
ciation was observed between place of residence and
anemia status (p>0.05).

Smoking Status and Anemia

Most participants were non-smokers 84.2% (n=478),
while smokers constituted 15.8% (n=90) of the study
population. Among anemic participants (n=90), the ma-
jority were non-smokers 86.7% (n=78), whereas 13.3%
(n=12) were smokers (Table 1). Chi-square analysis
showed no statistically significant association between
smoking status and anemia (p>0.05).

Physical activity and anemia

Among anemic participants (n=90), the majority report-
ed no physical activity 77.8% (n=70), while a smaller
proportion reported engaging in regular physical ac-
tivity 22.2% (n=20) (Table 1). Comparison of physical
activity status between anemic and non-anemic par-
ticipants demonstrated a statistically significant associa-
tion, as determined by Chi-square analysis (x*(1) = 3.89,
p=0.049). This finding indicates that physical activity
status differed significantly between the two groups,
with physical inactivity being more frequently observed
among individuals with anemia.
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Vegan diet and anemia

Only four participants reported following a vegan diet,
and none were anemic. Due to the very small number of
vegan participants (Table 1), Chi-square analysis showed
no statistically significant association (p=1.000), and
meaningful interpretation was limited.

Chronic conditions and prior diagnosis of anemia

Among the 90 anemic participants, 53.3% (n=48) re-
ported having at least one chronic disease, while 46.7%
(n=42) had no chronic medical conditions (Table 1).
Among anemic participants with chronic disease, the
majority had both diabetes mellitus and hypertension
66.7% (n=32), followed by hypertension alone 20.8%
(n=10) and diabetes mellitus alone 12.5% (n=6). Com-
parison of chronic disease status between anemic and
non-anemic participants revealed no statistically signifi-
cant association with anemia (x3(1) = 1.68, p=0.195). Im-
portantly, despite confirmed anemia at the time of the
study, only 22 anemic participants reported having been
previously diagnosed with anemia, indicating a substan-
tial proportion of undiagnosed cases.

Iron supplement use and anemia

Iron supplementation was reported by 106 participants
(18.7%) overall. Among anemic patients (n=90), 31.1%
(n=28) individuals were receiving iron supplements,
while the majority, 68.9% (n=62) were not using iron
supplementation. In contrast, iron supplement use was
lower among non-anemic participants, with 16.3% in-
dividuals (n=78) reporting supplementation, whereas
83.7% (n=400) were not using iron supplements (Table
1). Chi-square analysis demonstrated a statistically sig-
nificant association between iron supplement use and
anemia status (x3(1) = 12.99, p<0.001).

Consumption of iron-rich foods and anemia

Among anemic patients (n=90), only 22.2% (n=20) re-
ported daily intake of iron-rich foods, while 35.5% (n=32)
reported rare or no intake. In contrast, few times a week
intake of iron-rich foods was more common among non-
anemic participants 47.3% (n=226) (Table 1). Chi-square
analysis demonstrated a statistically significant association
between iron-rich food intake and anemia status (p<0.05).

Regular health checkups and anemia

The result of this study showed that most participants re-
ported undergoing regular health checkups (81.5%). Among
anemic patients (n=90), 80 individuals (88.9%) reported
regular health checkups, compared with 381 non-anemic
participants (79.7%). Chi-square analysis showed no statis-
tically significant association between regular health check-
ups and anemia status (x*(1, N=568) = 3.60, p=0.058).
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Hemoglobin levels and anemia severity

Among the study population, 90 male participants
(15.8%) were classified as anemic, while the remaining
478 participants (84.2%) were non-anemic. Hemoglobin
levels among anemic participants showed a mean con-
centration of 11.33 + 1.38 g/dL, compared with a sig-
nificantly higher mean hemoglobin level of 14.71 + 1.19
g/dL among non-anemic participants. An independent-
samples t-test was performed to compare mean hemo-
globin levels between anemic and non-anemic partici-
pants, demonstrating a statistically significant difference
between the two groups (p<0.001). Severity of anemia
among anemic participants was classified according to
the WHO, hemoglobin thresholds [9]. Based on this clas-
sification, 59 participants (65.6%) had mild anemia (Hb
11.0-12.9 g/dL) and 29 participants (32.2%) had moder-
ate anemia (Hb 8.0-10.9 g/dL), while no cases of severe
anemia (Hb < 8.0 g/dL) were identified, indicating that
anemia in this cohort was predominantly mild in sever-
ity. Consistent with these findings, the mean hematocrit
level among participants was 34.7%, with a median value
of 36.3%, which is below the normal reference range for
adult males (approximately 41-53%), further supporting
the presence of anemia in the study population.

Classification of anemia based on RBC indices

Morphological classification of anemia was performed
for all anemic participants (n=90) using mean corpus-
cular volume (MCV) and mean corpuscular hemoglobin
(MCH) values to characterize red blood cell size and
hemoglobin content. The analysis revealed a predomi-
nance of microcytic hypochromic anemia, which was
identified in 52.2% (n=47) of cases. This morphological
pattern is typically associated with iron deficiency and
is consistent with the high proportion of participants ex-
hibiting low serum iron levels in this cohort. Although
microcytic hypochromic anemia strongly indicates iron
deficiency, other causes such as thalassemia trait or
chronic inflammatory conditions cannot be completely
excluded due to the lack of additional diagnostic tests.
Normocytic normochromic anemia was the second most
common pattern, observed in 35.6% (n=32) of anemic
participants, suggesting the presence of anemia of
chronic disease or other non-iron-deficiency etiologies.
Itis important to note that early iron deficiency may pre-
sent with normocytic normochromic red blood cell indi-
ces, as reductions in MCV and MCH typically occur only
in later stages of iron depletion.

Less frequent morphologic patterns included normo-
cytic hypochromic anemia in 7.8% (n=7) of cases which
may reflect early iron deficiency or mixed nutritional
and inflammatory processes. Microcytic normochromic
anemia and macrocytic normochromic anemia were
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uncommon, each accounting for 2.2% of cases (n=2).
Overall, these findings demonstrate that anemia in this
population is morphologically heterogeneous, with a
predominance of iron-related microcytic hypochromic
anemia alongside a substantial proportion of normocytic
patterns, highlighting the likelihood of multiple underly-
ing etiologies contributing to anemia in this cohort.

Descriptive statistics of iron studies

Serum iron and ferritin measurements were available for
66 of the 90 anemic participants included. in the study
and were analyzed using descriptive statistical methods.
These tests were not performed for all patients because
iron studies were occasionally unavailable in the hospital
laboratory or were requested by the treating physicians
based on clinical evaluation.

Iron status was classified according to the World
Health Organization, the normal reference range for se-
rum iron in adult males is approximately 11-33umol/L,
while normal serum ferritin levels generally range less
than 30 ng/mL [10,11]. Based on the available iron stud-
ies performed in a subset of anemic participants (n=66),
the mean serum iron level was 10.72 umol/L, with a me-
dian value of 9.3 umol/L and a wide range of 3.4-23.1
umol/L, indicating that many participants had values at
or below the lower limit of normal. The mean serum fer-
ritin level was 127.42 ng/mL, with a median of 104.18
ng/mL and a broad range extending from 5.59 to 568.94
ng/mL, reflecting considerable variability in iron stores
among the anemic participants.

DISCUSSION

This study attempted to assess the prevalence of anemia
and provide important insight regarding its severity, and
determinants among adult male patients attending Secu-
rity Forces Hospital in Makkah, Saudi Arabia. The overall
prevalence of anemia in this study was 15.8%, demonstrat-
ing that anemia is a prevalent illness among adult men
and should not be overlooked in medical care. A higher
prevalence of anemia was reported by the National Nutri-
tion Monitoring Bureau in 2006, with 54.8% of men aged
20 years and older across nine states of the country [12].
However, a cross-sectional study conducted at Jazan Uni-
versity in 2020 found that 5% of male students participants
were anemic, with anemia mainly associated with low di-
etary iron intake and irregular meal consumption [13].

The result of this study revealed a significant link be-
tween increasing age and the incidence of anemia. The
prevalence significantly rose with age, reaching its peak
among patients between 55-64 years old. This pattern
aligns with numerous prior studies indicating elevated
anemia rates in older men, likely due to age related physi-
ological and functional changes, such as diminished bone
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marrow reserve, nutritional deficiencies, chronic inflam-
mation, renal insufficiency, and undetected hemorrhage
[14]. Along-term cohort study found that the prevalence
of anemia and the complexity of its underlying causes in-
creases with age, and that anemia in elderly people cor-
relates with an elevated risk of all-cause mortality, under-
scoringits clinical importance in this age range [15]. These
alterations may influence the progression of anemia in
several ways by functioning collaboratively rather than
independently. Anemia in older men is often neglected
or ascribed to the aging process, despite its correlation
with increased morbidity, functional deterioration, and
reduced quality of life [16] Similarly, a large European
study encompassing older adults from several countries
indicated an anemia prevalence of approximately 6.5%,
with a notable increase in frequency correlated with ad-
vancing age [17] Our results underscore the necessity for
regular hemoglobin evaluation in elderly male patients,
especially those with comorbidities.

The result of the present study showed that the ma-
jority among participants were Saudi, and all document-
ed instances of anemia were confined to this group. The
observed distribution reflects the hospital population
rather than nationality as an independent risk factor for
anemia. However, our findings also reported that no
statistically significant correlations were found between
anemia and marital status, educational level, employ-
ment status, income, residence, vegan diet or smoking
habits. Similar results have been reported in other hospi-
tal-based research, which likewise did not reveal signifi-
cant associations between anemia and these sociode-
mographic or lifestyle factors [16]. The lack of significant
relations may be attributed to the highly homogeneous
study population and the hospital-based design, which
may restrict diversity in socioeconomic variables. More-
over, the dependence on self-reported data and limited
subgroup sizes may have limited the statistical power to
identify significant differences. In contrast, population-
based studies have revealed significant difference in
anemia prevalence, with educational level and wealth
contributing as significant factors [18].

A significant correlation existed between reduced
physical activity and an increased incidence of ane-
mia. This association may be bidirectional, as people
exhibiting physical inactivity often have worse general
health, while anemia may independently induce weari-
ness and impair exercise ability. Previous studies dem-
onstrate that participants with anemia frequently have
reduced physical activity levels and decreased physical
functioning in comparison to those without anemia[19].
Moreover, regular exercising has been linked to elevated
hemoglobin and ferritin levels, indicating that sufficient
exercise may aid in maintaining the level of iron [20].
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Througout the study, 44% of anemic individuals have
history of chronic diseases; 31% of these people had
both diabetes and hypertension, 11% had hypertension,
whereas 13.3% were diabetic. Although several anemic
people have chronic health conditions, no statistically
significant correlation was found between anemia and
chronic illnesses. This finding contrasts with previous
studies that have demonstrated a relationship between
chronic diseases and anemia. Hypertension has been
found to be positively associated with anemia in larger
cohort studies; however, this association could be due
the absence of antihypertensive drug use among peo-
ple with newly diagnosed hypertension in some regions
[21]. Recent research among Romanian patients indicate
that anemia frequently coexists with type 2 diabetes, af-
fecting around one-third of diabetic patients, especially
those with other associated chronic medical conditions
such as chronic kidney disease and other comorbid con-
ditions [22]. On the other hand, diabetes has been sug-
gested to be considered by monitoring Hb and RBCs level
since they tend to be low according to WHO criteria, and
they suggest that diabetic patients must be encouraged
to improve their dietary nutrition and taking iron supple-
mentation pills [23]. The lack of statistical significance in
the current study may be attributed to the nature of the
study population, which was hospital-based and had a
substantial number of individuals with preexisting medi-
cal issues potentially affecting the outcomes.

The findings of this study highlight the clinical impor-
tance of undiagnosed anemia, as more than three-quarters
of affected participants were unaware of their condition
prior to diagnosis.This may be related to the prevalence
of mild anemia among the research population, which is
frequently asymptomatic or linked to mild symptoms that
are commonly neglected. Anemia in adult males is often
underdiagnosed in clinical settings, as screening is typical-
ly not conducted until symptoms are significant or com-
plications occur which aligns with recent research indicat-
ing significant lack of awareness of iron deficiency anemia
within adult population. A study conducted among adults
in Makkah, Saudi Arabia, revealed that most participants
had a poor knowledge of iron deficiency anemia and re-
lated prevention strategies, underscoring significant defi-
ciencies in public awareness [24].

In this study, the results showed a significantly higher
proportion of iron supplementation use among anemic
participants compared with non-anemic participants.
The higher use of iron supplementation among anemic
participants likely reflects treatment following diagnosis,
with some participants possibly having been previously
diagnosed with anemia, rather than a causal relation-
ship. Moreover, findings from a systematic review of ran-
domized trials involving iron-deficient adults indicate that
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iron supplementation correlates with elevated hemo-
globin and ferritin levels, as well as reduced feelings of
fatigue, thereby confirming its function as a treatment
response rather than a causal risk factor for anemia [25].
As part of this investigation, participants with anemia re-
ported significantly lower frequencies of iron-rich food
intake, supporting the role of inadequate dietary iron as a
key contributor to anemia. Despite the high proportion of
participants in this study reporting regular health check-
ups, no statistically significant association was observed
between routine medical follow-up and anemia status.
This finding suggests that anemia may remain undetect-
ed or inadequately addressed during routine checkups,
highlighting the need for more targeted hematological
screening, particularly among adult male patients.

Regarding anemia severity, most anemic patients in
this study exhibited mild anemia, while a smaller num-
ber were categorised as moderate, and no instances
of severe anaemia were found. This distribution aligns
with other study findings according to which moder-
ate anemia is the predominant category among adults,
particularly in hospital-based study [14]. Furthermore, a
longitudinal study indicated that even mild anemia cor-
relates with adverse health impacts, including a higher
long-term risk of mortality, highlighting its clinical signifi-
cance despite its classification as less severe [26].

Iron deficiency significantly contributed to the anemia
seen in this cohort, with morphological study indicating
microcytic hypochromic anemia as the predominant
form. Investigations into iron revealed that several sub-
jects had diminished blood iron levels and decreased
iron reserves. Comparable results have been docu-
mented in prior research. A retrospective investigation
indicated that micronutrient deficiencies, especially iron
deficiency, were significantly correlated with anemia
and systemic inflammation [27]. Anemia resulting from
chronicillness and several other etiologies is a significant
factor, as is the occurrence of normocytic normochromic
anemia in multiple instances.

This study has several limitations that should be ac-
knowledged. First, because the study was conducted
in a hospital-based population, the findings may not be
fully generalizable to the broader community. Second,
the cross-sectional design limits the ability to establish
causal relationships between anemia and the associated
factors identified. Additionally, some variables were col-
lected through self-reported questionnaires, which may
be subject to recall or reporting bias. The statistical analy-
sis was primarily based on descriptive and comparative
methods, and potential confounding variables were not
controlled through multivariate analysis. Furthermore,
multiple testing corrections were not applied, which may
increase the risk of type | error when interpreting statisti-
cal associations. Despite these limitations, the study pro-
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vides valuable insights into the prevalence and associated
factors of anemia among adult males and highlights the
need for targeted screening and preventive strategies.

CONCLUSIONS

Anemia is an important medical concern among adult
male patients in a Security Forces Hospital, with a higher
prevalence discovered in the elderly population. Iron de-
ficiency appeared to be a significant contributing factor;
nonetheless, the results indicate that anemia in this group
appears to be multifaceted in origin. The remarkable cor-
relations seen between anemia and age, physical inactivity,
and iron-related factors underscore the importance of im-
proved clinical awareness and regular screening, especially
among high-risk populations. Considering the possible ef-
fects of anemia on functional ability and overall health, it
is essential to implement focused preventative strategies
and early diagnostic procedures in hospital and military
healthcare environments, as well as among adult males,
to enhance early detection and appropriate management.
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