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 Beyond Iron: Dietary, Lifestyle, and Sleep Associated Factors of Anemia 
in Adults: Evidence from Ranya City, Iraq 

ABSTRACT  

Background and Objectives: Anemia, a common blood disorder of low hemoglobin, is a 
significant global public health issue. While traditionally linked to iron deficiency, recent 
studies suggest that lifestyle, dietary, and behavioral factors may also play important 
roles. In Iraq—and specifically Ranya District—there is limited data on how these broader 
factors contribute to adult anemia. To assess the prevalence of anemia and explore its 
sociodemographic, dietary, lifestyle, and sleep-associated factors among adults in Ranya 
District, Iraq. 

Methods: A cross-sectional, community-based study was conducted among 384 adults in 
Ranya City by structured questionnaire administration and laboratory testing of hemoglo-
bin levels. Descriptive statistics and chi-square tests to identify the association between 
anemia status and explanatory factors.  

Results: The overall prevalence of anemia was approximately 24%, with a significantly 
higher rate among females (31.5%) compared to males (2.9%). Significant associations 
were found between anemia and gender, occupation, marital status, smoking, dietary 
patterns, supplement use, meal skipping, and sleep disturbances. Red meat and vegetable 
intake were not significantly associated. Sleep quality showed a strong relationship with 
anemia. 

Conclusion: Anemia in adults from Ranya City is influenced not only by iron intake but al-
so by modifiable lifestyle and behavioral factors, particularly sleep quality and meal 
patterns. Public health strategies should expand beyond iron supplementation to address 
these broader associated factors. 

Keywords: Anemia; Dietary habit; Lifestyle Characteristics; Sleep associated factors; Adult 
population 
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About one-third of the world's population 
suffers from anemia, a state described by a 
decreased hemoglobin (Hb) concentration 
and/or red blood cell (RBC) count below 
normal levels and not adequate to cover 
their physiological needs [1]. Anemia con-
tributes to substantial health and socioeco-
nomic burdens, including increased mater-
nal and child mortality, fatigue, cognitive 
decline, and reduced work capacity [2], [3]. 
Anemia remains a major global public 
health problem in adults. The World Health 
Organization’s updated 2024 guideline rec-
ommends haemoglobin cutoffs that vary 
by age, sex, altitude, smoking status, and 
physiological state, reflecting the need for 
more accurate diagnosis in individuals and 
populations. Globally, anemia remains 
highly prevalent, with an estimated 1.92 
billion cases across all ages in 2021. In 
adults, anemia is clinically important be-
cause it can reduce physical capacity, im-
pair cognition, worsen quality of life, and 
lower work productivity [4]. In adults, the 
causes of anemia are often multifactorial. 
Iron deficiency is common, but chronic in-
flammatory conditions, chronic kidney dis-
ease, diabetes, gastrointestinal disorders, 
occult blood loss, inherited hemoglobinop-
athies, and deficiencies of folate and vita-
min B12 are also important contributors. 
Recent adult-focused literature emphasiz-
es that anemia should be viewed not only 
as a nutritional problem but also as a mark-
er of broader medical and social risk [5]. 
Modifiable lifestyle factors may also influ-
ence adult anemia, beyond the underlying 
disease. Dietary quality, meal timing, 
smoking, and sleep disturbance have all 
been investigated as possible contributors 
to anemia risk in adults. Recent studies 
among adults have reported associations 
between anemia and sleep disturbance, as 
well as anemia-related symptoms that in-
terfere with daily functioning. Despite                

increasing recognition of these broader 
determinants, fewer studies have exa-
mined anemia comprehensively in general 
adult populations using dietary, lifestyle, 
and sleep-related measures together. 
Therefore, this study aimed to determine 
the prevalence of anemia and examine its 
associated sociodemographic, dietary, life-
style, and sleep-related factors among 
adults in Ranya District, Iraq [1, 6]. 

 

This study used a cross-sectional design to 
determine the prevalence of anemia and 
its associated factors among adults in Ran-
ya District, Iraq. The study was conducted 
in several healthcare settings, including 
Ranya General Hospital Laboratory, Ranya 
Central Laboratory, selected primary 
health care center laboratories, and a pri-
vate clinic laboratory in Ranya District. 
These sites were chosen to recruit adults 
attending laboratory services from diffe-
rent public and private settings.The study 
population included adults aged 18–60 
years who attended the selected laborato-
ries for complete blood count (CBC) testing 
during the data collection period. The 
sample size was calculated using the single
-population proportion formula with an 
assumed prevalence of 50%, a 95% con-
fidence level, and a 5% margin of error, 
yielding a minimum sample size of 384 par-
ticipants. A total of 420 eligible adults were 
approached, and 384 agreed to participa-
te. Consecutive sampling was used until 
the required sample size was reached. 
Pregnant women, individuals outside the 
age range, and participants with known 
inherited hemoglobin disorders were 
excluded.Data were collected using a rese-
archer-administered structured question-
naire in Kurdish, together with face-to-face 
interviews, anthropometric measure-
ments, and laboratory assessment.                        
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(66.9%) and one-third males (33.1%). Most 
had primary or secondary education, 
27.3% had college degrees, and only 0.3% 
were postgraduate. The most frequent oc-
cupational group was housewives (39.1%), 
followed by government employees 
(22.7%) and non-government employees 
(17.7%), with 11.2% students and 9.4% un-
employed. Most participants were married 
(73.7%). Regarding lifestyle factors, 85.4% 
had no regular exercise (≥30 min/day, 5 
days/week), with only 14.6% exercising 
regularly. Smoking was not common: 
13.0% were current smokers, 22.9% were 
secondhand smokers, 1.6% were ex-
smokers, and 62.5% were never-smokers. 
Almost all (97.1%) negated alcohol use. 
Most of the participants in this study 
(87.5%) reported a normal body mass in-
dex (BMI) of 18.5-24.9, reflecting general 
healthy weight status for the population. A 
percentage were overweight (9.4%), while 
only 2.1% were underweight (BMI <18.5), 
and 1.0% were obese (BMI ≥30). This re-
flects that most adults in the sample are of 
normal weight, with relatively low under-
nutrition or obesity levels. About one-third 
(34.1%) reported a positive family history 
of anemia (genetic predisposition). Hema-
tological tests (Table 2) revealed that 
21.1% of women participants were anemic 
(mild to severe) and 45.8% normal (≥12 g/
dL). Specifically, among women, 0.3% were 
severely anemic (<8 g/dL), 9.9% moderate-
ly anemic (8–10.9), and 10.9% mildly ane-
mic (11–11.9). Among men, 0.8% were 
moderately anemic (8–10.9 g/dL), 2.1% 
mildly anemic (11–12.9), and 30.2% nor-
mal (≥13 g/dL). Figure 1 illustrates the 
prevalence of anemia in the samples. 
Overall, roughly 24.0% of participants were 
anemic (mild to severe) and 76% of partici-
pants were non anemic. 
 
 
 

The questionnaire covered sociodemo-
graphic characteristics, clinical infor-
mation, dietary patterns, eating habits, 
supplement use, and sleep-related factors. 
Height and weight were measured using 
calibrated instruments. Body mass index 
(BMI) was calculated as weight in kilo-
grams divided by height in meters squared 
(kg/m²). BMI categories were defined as 
follows: underweight (<18.5), normal 
weight (18.5–24.9), overweight (25.0–
29.9), and obese (≥30.0). Hemoglobin and 
other CBC parameters were obtained from 
recent laboratory results or from venous 
blood samples collected during the study 
period and analyzed in accredited labora-
tories using automated hematology analyz-
ers with routine quality control. The ques-
tionnaire was reviewed by experts for con-
tent validity and pretested on a small 
group of adults from the target population. 
A pilot study was conducted before the 
main data collection, and the final version 
of the tool was revised accordingly. Inter-
nal consistency was assessed using 
Cronbach’s alpha, and acceptable reliabil-
ity was obtained for the relevant sections. 
To ensure data quality, questionnaires 
were checked daily for completeness and 
consistency, and data were coded and 
stored securely. Data were analyzed using 
SPSS version 27. Descriptive statistics were 
used to summarize participant characteris-
tics, and chi-square tests were applied to 
examine associations between anemia sta-
tus and categorical independent variables. 
A p-value of less than 0.05 was considered 
statistically significant. 
 

 
 

Table 1 shows socio-demographic and 
medical data. the most of respondents 
(61.5%) were aged 20–39, 32.8% were ≥40 
years, and only 5.7% were ≤19 years. Two-
thirds of the respondents were females                    
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Table (1) : Sociodemographic and Lifestyle Characteristics of Adult Participants 

Variables Frequency Percent 

Age 

= 18 10 (2.6) 
19 - 28 109 (28.4) 
29 - 39 116 (30.2) 
40 - 49 107 (27.9) 
50-60 42 (10.9) 

   

Gender 
Male 127 (33.1) 
Female 257 (66.9) 

Education Level 

 

Read and Write 42 (10.9) 

Primary school 119 (31.0) 
Secondary school 117 (30.5) 
Graduated from institute and college 105 (27.3) 
Post graduate 1 (0.3) 

Occupation 

 

Student 43 (11.2) 

Governmental employed 87 (22.7) 
Non-governmental employed 68 (17.7) 
Unemployed 36 (9.4) 
Housewife 150 (39.1) 

Marital Status 

 

Married 283 (73.7) 

Unmarried 101 (26.3) 

Household Income 

 

Sufficient 133 (34.6) 

Barely sufficient 228 (59.4) 
Insufficient 23 (6.0) 

Residence 

 

Urban 14 (3.6) 

Rural 246 (64.1) 
Suburban 124 (32.3) 

Do you do regular exercise at least (30 
minute) for 5 days per week? 

 

Yes 56 (14.6) 

No 328 (85.4) 

Smoking Habits 

 

Current smoker 50 (13.0) 

Secondhand Smoke 88 (22.9) 
EX-Smoker 6 (1.6) 
Non-Smoker 240 (62.5) 

Alcohol Consumption 

 

Yes 11 (2.9) 

No 373 (97.1) 

BMI 

 

< 18.5 8 (2.1) 

18.5−24.9 336 (87.5) 
25 - 29.9 36 (9.4) 
≥ 30 4 (1.0) 

Genetic (Family history of anemia) 

 

Yes 131 (34.1) 

No 253 (65.9) 

Table (2): Hemoglobin Levels and Anemia Classification Among Participants 

Variables Frequency Percent 

Hb (Female) 

Severe(<8g/dl) 1 (0.3) 

Moderate(8-10.9g/dl) 38 (9.9) 

Mild(11-11.9g/dl) 42 (10.9) 

Normal (≥12) 176 (45.8) 

Hb (Male) 

Moderate(8-10.9g/dl) 3 (0.8) 

Mild(11-12.9g/dl) 8 (2.1) 

Normal(≥13g/dl) 116 (30.2) 
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Fish intake was relatively infrequent, as 
more than half of participants (50.5%) 
consumed fish monthly, and only 0.8% 
reported daily consumption. Egg con-
sumption was more common, with 
30.5% consuming eggs daily, although 
20.6% reported never consuming them. 
Dairy products were the most frequent-
ly consumed food group, with 70.8% of 
participants reporting daily consump-
tion and only 9.4% reporting no intake.  
 

 
 
 

Table 3 presents the frequency of           
consumption of key protein and dairy 
foods among participants. Red meat con-
sumption was generally low, with 34.1% of 
participants consuming it once per month 
and 31.0% consuming it 1–2 times per 
week, while 13.0% reported never consum-
ing red meat. In contrast, poultry consump-
tion was higher, with 19.8% of participants 
consuming it daily and only 3.9% reporting 
no consumption.  
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Table 3. Frequency of Animal-Based Protein and Dairy Consumption 

Variables Frequency Percent 

Red Meat (beef, lamb, calf, and goat) 

Never 50 (13) 
Monthly 131 (34.1) 
1-2 times/week 119 (31) 
2-3 times/week 44 (11.5) 
4-6 times/week 26 (6.8) 
Daily 14 (3.6) 

Poultry 
(chicken, turkey) 

Never 15 (3.9) 
Monthly 12 (3.1) 
1-2 times/week 70 (18.2) 
2-3 times/week 114 (29.7) 
4-6 times/week 97 (25.3) 
Daily 76 (19.8) 

Fish 

Never 79 (20.6) 
Monthly 194 (50.5) 
1-2 times/week 81 (21.1) 
2-3 times/week 20 (5.2) 
4-6 times/week 7 (1.8) 
Daily 3 (0.8) 

Egg 

Never 79 (20.6) 
Monthly 35 (9.1) 
1-2 times/week 68 (17.7) 
2-3 times/week 58 (15.1) 
4-6 times/week 27 (7) 
Daily 117 (30.5) 

Dairy Product 

Never 36 (9.38) 
Monthly 13 (3.39) 
1-2 times/week 33 (8.59) 
2-3 times/week 18 (4.69) 
4-6 times/week 12 (3.13) 
Daily 272 (70.83) 
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reported never consuming them. Similarly, 
59.4% of participants reported daily vege-
table intake, and 10.4% reported no con-
sumption. 

 
consumed, with 53.0% reporting no intake 
and 13.5% consuming them daily. Table 7 
presents general eating habits among par-
ticipants. Only 13.0% reported following a 
medically prescribed special diet. Regular 
meal consumption was reported by 62.5% 
of participants, while 37.5% did not follow 
regular meal patterns. Approximately half 
of participants (49.2%) reported drinking 
at least eight glasses of water per day. 
More than half (56.3%) reported consum-
ing tea or coffee immediately after meals. 
Consumption of unhealthy snacks such as 
fast food and sweets was generally low, 
with 44.0% reporting no consumption and 
only 7.6% consuming them daily. Regard-
ing eating speed, 49.7% described their 
eating speed as moderate, 28.6% as fast, 
and 21.6% as slow. Skipping breakfast was 
relatively common, with 35.4% reporting 
frequent skipping, while lunch and dinner 
were rarely skipped, with 85.4% and 91.6% 
reporting no skipping, respectively. Table 8 
shows the frequency of supplement use 
among participants. The majority reported 
no use of iron (57.8%), folic acid (71.9%), 
vitamin B₁₂ (76.8%), or multivitamin sup-
plements (57.0%). Daily use of these sup-
plements was reported by only a small 
proportion of participants. 

92 

Table 4 shows that fruit and vegetable 
intake was generally high among partici-
pants. 58.3% of participants reported con-
suming fruits daily, while only 7.3%  

 
Table 5 presents the frequency of con-
sumption of legumes, grains, seeds, and 
nuts. More than half of participants 
(58.3%) consumed beans, lentils, or chick-
peas 1–2 times per week, while 8.3% re-
ported never consuming them. Whole 
grains were also commonly consumed on 
a weekly basis, with 52.9% reporting in-
take 1–2 times per week; however, 20.8% 
reported no consumption, and only 4.7% 
consumed them daily. Refined grains 
were consumed daily by the majority of 
participants (84.6%), indicating their role 
as a dietary staple. Seed consumption was 
moderate, with 20.6% reporting no intake 
and 10.9% consuming them daily. Nut 
consumption varied, with 24.2% consum-
ing nuts daily and 6.5% reporting no con-
sumption. Table 6 summarizes beverage 
consumption patterns. Tea was the most 
commonly consumed beverage, with 
84.5% of participants reporting daily in-
take and only 7.5% reporting no consump-
tion. Coffee consumption was less com-
mon, with 24.3% consuming it daily and 
45.5% reporting no intake. Energy drink 
consumption was rare: 81.8% of partici-
pants reported never consuming them, 
and only 5.7% consumed them daily. Simi-
larly, carbonated drinks were not widely                               
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Table 4. Frequency of Fruit and Vegetable Consumption 

Variables Frequency Percent 

Fruits (citrus fruits, berries, apples, bananas, etc.) 

Never 28 (7.3) 
Monthly 15 (3.9) 
1-2 times/week 56 (14.6) 
2-3 times/week 33 (8.6) 
4-6 times/week 28 (7.3) 
Daily 224 (58.3) 

Vegetables 

Never 40 (10.4) 
Monthly 9 (2.3) 
1-2 times/week 42 (10.9) 
2-3 times/week 41 (10.7) 
4-6 times/week 24 (6.3) 
Daily 228 (59.4) 

https://creativecommons.org/licenses/by-nc-sa/4.0/


 https://doi.org/10.15218/ejnm.2026.08                     Erbil j. nurs. midwifery, Vol. 9, No. (1), May 2026 
Original Article  

 

 
 

 
 

93 
Copyright ©2026 The Author(s). This is an Open Access article which licensed under the terms and conditions of 
the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License. It permits no additional 
restrictions on use, distribution, and reproduction in any medium provided the original work is properly cited.  

Table 5: Consumption of Grains, Seeds, and Nuts Among Participants 

Variables Frequency Percent 

Beans, lentils, 
chickpeas 

Never 32 (8.3) 

Monthly 27 (7) 

1-2 times/week 224 (58.3) 

2-3 times/week 65 (16.9) 

4-6 times/week 16 (4.2) 

Daily 20 (5.2) 

Whole grains 
(brown rice, whole 
wheat bread, oats) 

 
Never 

80 (20.8) 

Monthly 46 (12) 

1-2 times/week 203 (52.9) 

2-3 times/week 28 (7.3) 

4-6 times/week 9 (2.3) 

Daily 18 (4.7) 

Refined grains 
(white rice, white 
bread) 

 
Never 

10 (2.6) 

Monthly 1 (0.3) 

1-2 times/week 7 (1.8) 

2-3 times/week 15 (3.9) 

4-6 times/week 26 (6.8) 

Daily 325 (84.6) 

Seeds 

 
Never 

79 (20.6) 

Monthly 40 (10.4) 

1-2 times/week 97 (25.3) 

2-3 times/week 91 (23.7) 

4-6 times/week 35 (9.1) 

Daily 42 (10.9) 

Nuts 

 
Never 

25 (6.5) 

Monthly 29 (7.6) 

1-2 times/week 74 (19.3) 

2-3 times/week 95 (24.7) 

4-6 times/week 68 (17.7) 

Daily 93 (24.2) 
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Table 6:  Beverage Consumption Patterns, Including Iron Absorption Inhibitors  

Variables Frequency Percent 

Tea 

Daily 338 (84.5) 

4-6 times/week 7 (1.75) 

2-3 times/week 6 (1.5) 

1-2 times'/week 14 (3.5) 

Monthly 5 (1.25) 

Never 30 (7.5) 

Coffee 

Daily 97 (24.25) 

4-6 times/week 12 (3) 

2-3 times/week 21 (5.25) 

1-2 times'/week 56 (14) 

Monthly 32 (8) 

Never 182 (45.5) 

Energy drinks 

Daily 23 (5.75) 

4-6 times/week 3 (0.75) 

2-3 times/week 4 (1) 

1-2 times'/week 22 (5.5) 

Monthly 21 (5.25) 

Never 327 (81.75) 

Soda and fizzy 
drinks 

Daily 54 (13.5) 

4-6 times/week 10 (2.5) 

2-3 times/week 25 (6.25) 

1-2 times'/week 63 (15.75) 

Monthly 36 (9) 

Never 212 (53) 

Table 7. General Eating Habits and Meal Timing Patterns 

Variables Frequency Percent 

Having any special system in eating under the physician order? 
Yes 50 (13) 
No 334 (87) 

Do you eat regular meals (at time)? 
Yes 240 (62.5) 
No 144 (37.5) 

Do you drink at least 8 glasses (about 2 liters) of water per day? 
Yes 189 (49.2) 
No 195 (50.8) 

Do you often consume tea or coffee directly after meals? 
Yes 216 (56.3) 

No 168 (43.8) 

Unhealthy snacks (Chips, Candy, Soda, Fast food) 

Never 169 (44) 
Monthly 19 (4.9) 

1-2 times/week 75 (19.5) 
2-3 times/week 69 (18) 
4-6 times/week 23 (6) 

Daily 29 (7.6) 

How is your eating pattern? 

Slowly 83 (21.6) 
Moderate 191 (49.7) 

Quickly 110 (28.6) 

How often do you skip breakfast? 

Often 136 (35.4) 
Sometimes 33 (8.6) 

Rarely 6 (1.6) 
Never 209 (54.4) 

How often do you skip lunch? 

Often 23 (6) 

Sometimes 24 (6.3) 
Rarely 9 (2.3) 
Never 328 (85.4) 

How often do you skip dinner? 

Often 6 (1.6) 
Sometimes 26 (6.8) 
Rarely 11 (2.9) 
Never 341 (88.8) 
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having a relevant genetic factor compared 
to 12.0% of anemic subjects. Smoking hab-
its only showed a statistically significant 
association with anemia (χ²=14.920, 
p=0.000). For example, active smokers 
constituted 12.2% of the non-anemic 
group but only 0.8% of the anemic group, 
whereas non-smokers constituted 44.0% 
of the non-anemic and 18.5% of the ane-
mic group. In comparison, regular physical 
exercise (30-minute sessions ≥5 days/
week) as well as the consumption of alco-
hol did not show significant differences in 
anemia prevalence (both p>0.05), as their 
p-values equaled 0.070 and 0.060, respec-
tively. Table 11 shows a comparison of 
anemia prevalence by frequency of con-
sumption of several food groups. The re-
sults show that anemia status significantly 
differed by consumption of certain nutri-
ent-rich foods. A strong association be-
tween poultry consumption and anemia, 
for example, was established (χ²=35.453, 
p=0.001): much lower proportions of                           

 
Table 9 presents sleep-related characteris-
tics of participants. Nearly half (46.4%) re-
ported regularly sleeping 6–8 hours per 
night, while others reported this duration 
only sometimes or rarely. Difficulty falling 
asleep was not reported by 39.3% of par-
ticipants, while the remaining participants 
experienced this issue occasionally or fre-
quently.  Table 10 shows the association of 
sociodemographic, anthropometric, ge-
netic, and lifestyle factors with anemia. 
The distribution of anemic and non-anemic 
participants across various sociodemo-
graphic characteristics. Prevalence of ane-
mia significantly differs based on gender, 
occupation, family history, and symptom 
intensity. Females have a higher percent-
age of anemic subjects (21.1%) than males 
(2.9%), and only 2.1% of anemic individuals 
are students. Occupational status is also 
significantly impacted, with 9.1% of non-
anemic subjects being students. A positive 
genetic history is associated with anemia 
status, with 22.1% of non-anemic subjects                        
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Table 8. Frequency of Iron, Folate, B12, and Multivitamin Supplement Use 

Variables Frequency Percent 

How often do you take iron supplements? 

Never 222 (57.8) 

Very irregularly 127 (33.1) 

1-2 times/week 10 (2.6) 

3-5 times/week 3 (0.8) 

Daily 22 (5.7) 

How often do you take folic acid? 

Never 276 (71.9) 

Very irregularly 87 (22.7) 

1-2 times/week 3 (0.8) 

3-5 times/week 1 (0.3) 

Daily 17 (4.4) 

How often do you take vitamin B12? 

Never 295 (76.8) 

Very irregularly 63 (16.4) 

1-2 times/week 8 (2.1) 

3-5 times/week 2 (0.5) 

Daily 16 (4.2) 

How often do you take multivitamins? 

Never 219 (57) 

Very irregularly 120 (31.3) 

1-2 times/week 8 (2.1) 

3-5 times/week 5 (1.3) 

Daily 32 (8.3) 
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statistically significant differences between 
anemic and non-anemic individuals. Table 
14 presents meal‐taking behaviors, snack-
ing, supplement ingestion, and sleep quali-
ty with anemia. Repeated intake of un-
healthy snacks (chips, candies, and fast 
food) was also associated with anemia 
(χ²=15.301, p=0.009), and there was a 
greater percentage of anemia among 
snack consumers. The most significant im-
pacts were form missing meals. Anemic 
participants are missing meals more often. 
Other variables (special diets, fluid intake, 
tea/coffee after meals, and eating speed) 
had no significant differences. All of the 
groups of supplements were significantly 
associated: non-anemic adults were signifi-
cantly more likely to consume iron, folic 
acid, vitamin B12, or multivitamins than 
anemic adults. In contrast, sleep duration 
(6–8 hours) was not different by anemia, 
but anemia had a significant correlation 
with sleep quality: difficulty in falling 
asleep (χ²=17.839, p=0.000), waking up at 
night (χ²=24.566, p=0.000), and waking up 
too early (χ²=25.280, p=0.000) were all 
more common among anemic subjects. 

 
 
 
 
 

anemic adults compared to non-anemic 
adults were found to consume poultry eve-
ry day. Other primary differences were 
fruits (χ²=12.643, p=0.027), dairy 
(χ²=19.351, p=0.002), beans/lentils/
chickpeas (χ²=14.188, p=0.014), whole 
grains (χ²=29.834, p=0.000), and nuts 
(χ²=11.341, p=0.045). In all of them, higher 
consumption was related to lower anemia 
percent (i.e, non-anemic subjects had a 
greater chance of consuming these foods 
frequently). In contrast, the frequency of 
red meat, fish, egg, vegetable, refined 
grain, and seed consumption did not differ 
by anemia status (all p>0.05). Table 12 
compares anemia prevalence across fre-
quencies of beverage consumption. The 
only statistical association was with coffee 
consumption (χ²=11.435, p=0.043). Specifi-
cally, a significantly higher proportion of 
non-anemic adults had never used coffee 
compared with anemic adults – for exam-
ple, 33.6% of non-anemic adults had never 
used coffee versus 11.7% of anemic adults 
(χ²=11.435, p=0.043). No significant differ-
ences appeared in tea, energy drinks, or 
soda (all p>0.05). Table 13 presents the 
anemia prevalence in relation to various 
meal-related habits and drinking behav-
iors. Only normal meal timing among the 
variables being examined had a statistically 
significant correlation with anemia status 
(χ² = 5.504, p = 0.019). Specifically, regular 
meal consumption was reported by 45.1% 
of non-anemic patients, whereas only 
17.4% of anemic patients reported the 
same. On the contrary, 31.0% of the non-
anemic patients and just 6.5% of the ane-
mic patients had not consumed meals at 
regular times. This suggests that having 
regular meal times may be associated with 
a lower prevalence of anemia. Other varia-
bles—such as following a special physician-
recommended diet system (χ² = 2.041, p = 
0.153) and having tea or coffee right after 
meals (χ² = 0.614, p = 0.433)—did not show  
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Table 9. Self-Reported Sleep Patterns and Sleep 
Disturbances 

Variables Frequency Percent 

How often do you 
sleep 6-8 hours per 
night? 

Never 23 (6) 
Rarely 61 (15.9) 
Sometimes 122 (31.8) 
Often 178 (46.4) 

Difficulty Falling 
Asleep 

Never 151 (39.3) 
Rarely 12 (3.1) 
Sometimes 86 (22.4) 
Often 135 (35.2) 

How often do you 
wake up during the 
night? 

Never 168 (43.8) 
Rarely 7 (1.8) 
Sometimes 106 (27.6) 
Often 103 (26.8) 

How often do you 
wake up too early in 
the morning? 

Never 110 (28.6) 
Rarely 14 (3.6) 
Sometimes 92 (24) 
Often 168 (43.8) 
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Table 10. Chi-Square Associations Between Sociodemographic and Lifestyle Factors and Anemia 

Variables Category 
Anemia 

(X2) P-Value 
No Yes 

Age 

= 18 2 1 

3.821 0.43 
19 - 28 23 5 
29 - 39 23 7 
40 - 49 20 8 
50-60 8 3 

Gender 
Male 30.2 2.9 

24.373 < 0.001 
Female 45.8 21.1 

Education Level 

Illiterate 8.3 2.6 

0.649 0.96 

Primary school 23.2 7.8 
Secondary school 23.7 6.8 
Graduated from institute 
and college 

20.6 6.8 

Post graduate 0.3 0.0 

Occupation 

Student 9.1 2.1 

43.815 < 0.001 

Governmental employed 19.5 3.1 
Non-governmental em-
ployed 

16.1 1.6 

Unemployed 3.6 5.7 
Housewife 27.6 11.5 

Marital Status 
Married 54.2 19.5 

3.821 0.05 
Unmarried 21.9 4.4 

Household 
Income 

Sufficient 25.0 9.6 
3.967 0.14 Barely sufficient 47.1 12.2 

Insufficient 3.9 2.1 

Residence 
Urban 2.3 1.3 

1.15 0.56 Rural 49.2 14.8 
Suburban 24.5 7.8 

BMI 

< 18.5 1.3 0.8 

4.22 0.24 
18.5−24.9 68.0 19.5 
25 - 29.9 6.0 3.4 
≥ 30 0.8 0.3 

Genetic 
Yes 22.1 12.0 

13.583 < 0.001 
No 53.9 12.0 

Do you do regular exer-
cise for at least 30 
minutes for 5 days per 
week? 

Yes 12.5 2.1 
3.367 0.07 

No 63.5 21.9 

Smoking Habits 

Current smoker 12.2 0.8 

14.92 < 0.001 
Secondhand Smoke 18.8 4.2 
EX-Smoker 1.0 0.5 
Non-Smoker 44.0 18.5 

Alcohol Consumption 
Yes 2.9 0.0 

3.568 0.06 
No 73.2 24.0 
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Table 11. Association Between Food Group Frequency and Anemia Status 

Variables 
Have Ane-
mia? (%) 

Frequency of Consumption 

(X2) 
P-

Value Never 1/Month 
1-2 times/

week 
2-3 times/

week 

4-6 
times/
week 

Daily 

Red Meat 
No, 10.7 23.7 23.4 8.9 6.0 3.4 

8.506 0.130 
 Yes 2.3 10.4 7.6 2.6 0.8 0.3 

Poultry 
No 1.6 1.3 12.5 21.1 22.1 17.4 

35.453 < 0.001 
 Yes 2.3 1.8 5.7 8.6 3.1 2.3 

Fish 
No 14.6 38.5 16.1 4.4 1.6 0.8 

3.356 0.645 
 Yes 6.0 12.0 4.9 0.8 0.3 0.0 

Egg 
No 16.7 6.5 12.8 10.9 4.7 24.5 

4.982 0.418 
 Yes 3.9 2.6 4.9 4.2 2.3 6.0 

Fruits 
No 5.7 3.6 11.5 5.7 3.9 45.6 

12.643 0.027 
 Yes 1.6 0.3 3.1 2.9 3.4 12.8 

Vegetables 
No 7.8 2.1 8.3 7.6 3.6 46.6 

6.367 0.272 
 Yes 2.6 0.3 2.6 3.1 2.6 12.8 

Dairy Product 
No 7.3 2.1 6.5 1.8 1.8 56.5 

19.351 0.002 
 Yes 2.1 1.3 2.1 2.9 1.3 14.3 

Beans, lentils, 
chickpeas 

No 6.3 5.7 47.1 11.2 3.1 2.6 
14.188 0.014 

 Yes 2.1 1.3 11.2 5.7 1.0 2.6 

Whole grains 
No 15.1 9.6 43.5 4.9 1.6 1.3 

29.834 < 0.001 
 Yes 5.7 2.3 9.4 2.3 0.8 3.4 

Refined grains 
No 1.8 0.3 1.0 3.1 3.9 65.9 

7.403 0.192 
 Yes 0.8 0.0 0.8 0.8 2.9 18.8 

Seeds 
No 15.1 6.5 19.5 18.5 7.6 8.9 

6.056 0.301 
 Yes 5.5 3.9 5.7 5.2 1.6 2.1 

Nuts 
No 4.2 4.7 13.3 19.3 14.3 20.3 

11.341 0.045 
 Yes 2.3 2.9 6.0 5.5 3.4 3.9 

Table 12. Association Between Beverage Consumption and Anemia Status 

Variables 
Have 

Anemia? 
(%) 

Frequency of Consumption 
(X2) P-Value 

Daily 
4-6 times/

week 
2-3 times/

week 
1-2 times'/

week 
1/Month Never 

Tea 
No 65.6 1.0 0.8 1.8 1.0 5.7 

6.341 0.274 
 Yes 19.5 0.8 0.8 1.3 0.3 1.3 

Coffee 
No 20.1 1.8 3.9 11.5 5.2 33.6 

11.435 0.043 
 Yes 3.1 1.3 1.6 3.1 3.1 11.7 

Energy 
drinks 

No 5.2 0.3 0.8 4.2 3.6 62.0 
6.209 0.286 

 Yes 0.5 0.5 0.3 1.6 1.6 19.5 

Soda and 
fizzy drinks 

No 10.9 1.6 4.9 12.5 5.5 40.6 
7.092 0.214 

 Yes 2.1 1.0 1.6 3.6 3.4 12.2 
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Table 13. Associations of Meal Patterns with Anemia 

Table 14. Meal Regularity, Snacks, Supplement Use, Sleep Quality and Association with Anemia 

Variables Category 
Anemia 

(X2) P-Value 
No, (%) Yes, (%) 

Having any special system in eating under the physician 
order? 

Yes 8.9 4.2 
2.041 0.153 

No 67.2 19.8 

Do you eat regular meals (at time)? 
Yes 45.1 17.4 

5.504 0.019 
No 31.0 6.5 

Do you often consume tea or coffee directly after meals? 
Yes 41.9 14.3 

0.614 0.433 
No 34.1 9.6 

Variables 
Have  

Anemia? 
(%) 

Frequency of Consumption (X2) P-Value 

Never 1/Month 
1-2 times/

week 

2-3 
times/
week 

4-6 times/
week 

Daily   

Unhealthy snacks 
(Chips, Candy, 
Soda, Fast food) 

No, 35.4 2.1 15.4 12.8 4.4 6.0 
15.301 0.009 

 Yes 8.6 2.9 4.2 5.2 1.6 1.6 

How is your eating 
pattern? 

 Slowly Moderate Quickly 

4.882 0.087 No 17.4 35.4 23.2 

 Yes 4.2 14.3 5.5 

How often do you 
skip breakfast? 

  Often Sometimes Rarely Never 

19.600 < 0.001 No 27.3 4.9 0.3 43.5 

 Yes 8.1 3.6 1.3 10.9 

How often do you 
skip lunch? 

  Often Sometimes Rarely Never 

12.493 0.006 No 4.9 3.9 0.8 66.4 

 Yes 1.0 2.3 1.6 19.0 

How often do you 
skip dinner? 

  Often Sometimes Rarely Never 

23.227 < 0.001 No 1.3 4.4 0.5 69.8 

 Yes 0.3 2.3 2.3 19.0 

How often do you 
take iron supple-
ments? 

  Never 
Very irreg-

ularly 
1-2 times/

week 
3-5 times/

week 
Daily 

31.477 < 0.001 
No 48.7 22.9 1.0 0.0 3.4 

 Yes 9.1 10.2 1.6 0.8 2.3 

How often do you 
take folic acid 

  Never 
Very irreg-

ularly 
1-2 times/

week 
3-5 times/

week 
Daily 

18.391 0.001 
No 58.6 14.1 0.5 0.0 2.9 

 Yes 13.3 8.6 0.3 0.3 1.6 

How often do you 
take vitamin B12 

No 63.5 9.9 0.5 0.0 2.1 
39.498 < 0.001 

 Yes 13.3 6.5 1.6 0.5 2.1 

How often do you 
take multivita-
mins 

  Never 
Very irreg-

ularly 
1-2 times/

week 
3-5 times/

week 
Daily 

18.677 0.001 
No 46.1 22.9 0.8 0.3 6.0 

 Yes 10.9 8.3 1.3 1.0 2.3 

How often do you 
sleep 6-8 hours 
per night? 

  Never Rarely 
Some-
times 

Often 

3.611 0.307 
No 4.9 13.0 24.7 33.3 

 Yes 1.0 2.9 7.0 13.0 

Difficulty Falling 
Asleep 

  Never Rarely 
Some-
times 

Often 

17.839 < 0.001 
No 33.6 1.3 16.4 24.7 

 Yes 5.7 1.8 6.0 10.4 

How often do you 
wake up during 
the night? 

  Never Rarely 
Some-
times 

Often 

24.566 < 0.001 
No 38.5 1.3 19.0 17.2 

 Yes 5.2 0.5 8.6 9.6 

How often do you 
wake up too early 
in the morning? 

  Never Rarely 
Some-
times 

Often 

25.280 < 0.001 
No 25.5 1.3 18.2 31.0 

 Yes 3.1 2.3 5.7 12.8 
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DISCUSSION 

comprising  mainly women) had more ane-
mia than working adults. In contrast, other 
variables like exercise regularly and marital 
status were merely borderline or nonsig-
nificant. Such null findings are consistent 
with some prior research; e.g., Jalambo et 
al. discovered no significant connection 
between anemia and regularity of exercise 
[9]. Similarly, education and income were 
not prominent factors in our sample, possi-
bly reflecting relatively homogeneous soci-
oeconomic conditions or suggesting that 
nutritional anemia in this population is 
more strongly influenced by dietary and 
biological determinants than by formal ed-
ucation. Of note, smoking habits were 
highly correlated with anemia. This at first 
glance appears counterintuitive, as most 
research establishes that smokers have 
higher hemoglobin levels (from carbon 
monoxide exposure) and thus lower appar-
ent anemia rates. In the current study, the 
majority of smokers were men (only ~13% 
of the sample smoked, almost all of whom 
were men), and men generally had a lower 
prevalence of anemia. We credit this find-
ing to gender confounding: there were few 
men who smoked, and they had a higher 
mean hemoglobin, and were more likely to 
be non-anemic, and therefore smoking sta-
tus became associated with anemia status. 
In short, it is doubtful that smoking pro-
tects against anemia; rather, the large χ² is 
due to the gender-related confounding 
effect [10]. Alcohol use was very rare and 
did not have a meaningful association  
[11]. Many studies show that increased 
BMI was associated with increased hemo-
globin levels [12].In our results, body mass 
index (BMI) was not significantly related to 
anemia prevalence, meaning that both un-
derweight and overweight subjects in Ran-
ya City had equal anemia rates. This is con-
sistent with several recent studies. For in-
stance, a large cross-sectional study of 
adults in Australia did not find a uniform             

Figure 1 illustrates the prevalence of anemia in the 
samples. Overall, roughly 24.0% of participants 
were anemic (mild to severe) and 76% of partici-
pants were non anemic. 

 
 
 
 

This study aimed to determine the preva-
lence of anemia and its associated factors 
in 384 adults in Ranya City. Among the 
adult population in Ranya, no significant 
association was found between anemia 
and major sociodemographic factors, ex-
cept for occupation and gender. Chi-square 
analysis did not indicate a significant corre-
lation of anemia with age, level of educa-
tion, income, or urban or rural residence. 
This shows that anemia prevalence was 
relatively uniform in these subgroups. The 
findings showed that almost 24% of the 
participants were anemic, and its preva-
lence was significantly different in females 
(31.5%) compared to males (8.7%). This 
gender disparity is consistent with global 
and regional trends, where women in their 
reproductive ages are disproportionately 
affected by anemia due to menstrual blood 
loss, pregnancy, and lactation [7, 8]. Occu-
pation was also strongly associated: e.g., 
students and homemakers (groups                      
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Figure 1. Prevalence of anemia 
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non-heme iron, folate, and other anemia-
preventing nutrients. Additionally, the 
function of vitamin C–rich fruits may be to 
enhance iron absorption. Indeed, our find-
ings show fruit intake had a protective 
effect, again mirroring WHO guidelines to 
consume fruits and vegetables that en-
hance iron absorption. Conversely, a few 
anticipated dietary items failed to show 
any meaningful effect. Red meat, fish, 
eggs, green leafy vegetables, refined cere-
als, and seeds were not significantly associ-
ated with anemia. The absence of signifi-
cance in the case of red meat and eggs is 
somewhat surprising since these are 
sources of iron. However, similar null find-
ings have been reported in the literature 
before. A study from the United Arab Emir-
ates reported no significant relationship 
between the consumption of red meat or 
eggs and anemia. Low variability of con-
sumption pattern or compensatory eating 
habits (for instance, those who do not eat 
red meat might eat other iron foods) could 
be responsible for the lack of effect 
[15].The role of dietary inhibitors of iron 
uptake was evident from our observations. 
Coffee intake but not the intake of tea was 
strongly associated with anemia. This cor-
responds to facts that caffeine and poly-
phenols present in tea and coffee "slow 
down iron absorption"[16], and should be 
avoided near meals. Our finding shows 
that those who had higher intakes of 
coffee had greater rates of anemia. 
(Interestingly, tea did not show a signifi-
cant association in our sample, perhaps 
due to differences in tea strength, timing, 
or sample size.). The second major finding 
was meal-skipping tendencies: participants 
who regularly skipped breakfast, lunch, or 
dinner were much more likely to be ane-
mic. Those who reported taking regular 
meals on time were less anemic. These 
findings corroborate that poor overall die-
tary habits are a cause of anemia.                          
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association between BMI categories and 
anemia, while there was differential iron 
and vitamin B₁₂ status across weight 
[13].Finally, a positive family history or 
genetic susceptibility was also significantly 
linked with anemia status. This is biologi-
cally logical in Kurdistan, given that hemo-
globinopathies are inherited (especially 
the β-thalassemia trait) and are relatively 
prevalent. Thalassemia carriers or carriers 
of other genetic blood disorders may have 
low baseline hemoglobin and can be clas-
sified as being anemic even when there 
are normal iron stores. The high preva-
lence of consanguinity in the area also 
sharpens such traits. Our finding agrees 
with established genetic epidemiology: for 
example, research on Iraqi Kurds reported 
β-thalassemia carrier rates of ~4–7% 
among Iraqi Kurds. Taken together, these 
data suggest that, apart from biological 
factors (sex, genetics), conventional socio-
demographic factors did not play a sub-
stantial role in anemia prevalence among 
this population [14].  Both expected and 
unexpected associations were observed 
with dietary factors. The consumption of 
multiple iron-rich and nutrient-dense food 
groups demonstrated a strong relation-
ship with anemia status. In particular, fre-
quent poultry consumption, dairy prod-
ucts, fruits, legumes (beans, lentils, and 
chickpeas), and whole grains were all high-
ly correlated with lower anemia preva-
lence. This trend agrees with World Health 
Organization recommendations to "eat 
iron-rich foods, including lean red meats, 
fish and poultry, legumes (lentils and 
beans), fortified cereals, and dark green 
leafy vegetables" to prevent anemia. For 
example, our finding on poultry is biologi-
cally plausible since chicken and turkey 
are sources of high-quality heme iron and 
vitamin B12. The grouping with whole 
grains and legumes also makes biological 
sense, as these plant foods are sources of              
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Only 14.6% of participants engaged in reg-
ular exercise (≥5 days/week), and no sig-
nificant association with anemia was ob-
served, in agreement with other studies 
reporting no relationship between exercise 
and anemia [19]. Though average sleep 
duration (6–8 hours/night) did not differ 
between anemic and non-anemic groups, 
several indicators of sleep disturbance 
were convincingly higher in anemic sub-
jects. Subjects who reported difficulty fall-
ing asleep often, waking up during the 
night, or waking up too early were signifi-
cantly more likely to have anemia. Briefly, 
our results indicate that restless or frag-
mented sleep –rather than hours slept –is 
related to anemia status. This is plausible 
biologically. Iron plays a role in the func-
tioning of the central nervous system, and 
iron deficiency is an established cause of 
restless legs syndrome (RLS) and periodic 
limb movements, which can profoundly 
disrupt sleep [20]. Consistent with this, 
Semiz et al. found that global sleep quality 
scores were significantly worse in iron-
deficiency anemia patients than in con-
trols, even after controlling for depression 
or anxiety [21]. In this study, iron deficien-
cy anemia (IDA) patients also had signifi-
cantly higher Pittsburgh Sleep Quality In-
dex scores, indicating worse sleep. In ac-
cordance, our result of more sleep com-
plaints in anemic adults is consistent with 
these clinical reports. Fatigue and daytime 
somnolence–anemia symptoms par excel-
lence –can also render restorative sleep 
elusive, in a vicious cycle. A strong associa-
tion between sleep disturbances and ane-
mia was identified in our study, in agree-
ment with earlier research [22]. This sug-
gests that health workers in Ranya should 
be alert to sleep complaints as a possible 
sign of underlying anemia. 
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A Pakistani university student's study also 
found a strong link between anemia and 
skipping breakfast regularly [17]. Eating 
meals regularly supplies sufficient iron and 
other nutrients throughout the day, so 
skipping meals presumably reduces over-
all iron intake and increases anemia risk. 
Vitamin/mineral supplement use was low 
in general but highly related to anemia 
status. Daily iron supplement use was re-
ported by just 5.7% of participants, and 
4.4% took folic acid daily; 4.2% used B₁₂ 
supplements daily. As might be expected, 
the chi-square analyses revealed that the 
use of any supplement was significantly 
associated with anemia, as were iron sup-
plements, folic acid, vitamin B12, and mul-
tivitamins. At a practical level, anemic indi-
viduals were much more likely to report 
supplementation with these, likely be-
cause they had been instructed to do so. 
Indeed, this association likely reflects 
treatment-seeking: patients may start iron 
or vitamin supplements after anemia has 
been diagnosed. Interestingly, the data 
indicate that a lack of supplementation 
played a role in the high rate of anemia. 
This finding is consistent with other stud-
ies conducted in the region. For example, 
Pirot and Weli found that supplemented 
pregnant women in Sulaymaniyah had 
much lower anemia prevalence (34.9%) 
than un-supplemented women (74.2 %)
[18]. These regional findings emphasize 
that proper iron/folate supplementation, 
especially for reproductive-age women, 
would significantly reduce anemia in this 
group. WHO also emphasizes supplemen-
tation: a healthy diet and "taking supple-
ments if a qualified health-care provider 
recommends them" are the primary pre-
ventive steps. The very low supplement 
uptake we observed points to the necessi-
ty for stronger public health messaging 
and supplement availability. We also 
measured several lifestyle variables.        

https://creativecommons.org/licenses/by-nc-sa/4.0/


 https://doi.org/10.15218/ejnm.2026.08                     Erbil j. nurs. midwifery, Vol. 9, No. (1), May 2026 
Original Article  

 

CONCLUSION 

REFERENCES 

[3] Mirza FG, Abdul-Kadir R, Breymann C, Fraser 
IS, and Taher A, Impact and management of 
iron deficiency and iron deficiency anemia in 
women’s health. Expert Review of Hematol-
ogy, 2018. 11(9): p. 727-736.  https://
doi.org/10.1080/17474086.2018.1502081. 

[4] WHO, Guideline on haemoglobin cutoffs to 
define anaemia in individuals and popula-
tions. WHO, 2024.  https://www.who.int/
publications/i/item/9789240088542. 

[5] Auerbach M, DeLoughery TG, and Tirnauer 
JS, Iron Deficiency in Adults: A Review. JA-
MA, 2025. 333(20): p. 1813-1823.  https://
doi.org/10.1001/jama.2025.0452. 

[6] Iikuni T, Hotaka K, Shimazaki T, Yamauchi T, 
and Suka M, Evaluation of the Relationship 
Between Anemia and Subjective Symptoms 
in White-Collar Workers. Cureus, 2025. 17
(5): p. e83819.  https://doi.org/10.7759/
cureus.83819. 

[7] Bai J, Xi J, Xiang Y, Wei Y, Lin X, and Hao Y, 
Global Burden of Anaemia Among Women 
of Childbearing Age: Temporal Trends, Ine-
qualities and Projections Using the Global 
Burden of Disease 2021. BJOG: An Interna-
tional Journal of Obstetrics & Gynaecology, 
2025. n/a(n/a).  https://
doi.org/10.1111/1471-0528.18223 

[8] (WHO) WHO, Guideline on haemoglobin 
cutoffs to define anaemia in individuals and 
populations. 2024, Geneva: World Health 
Organization. 

[9] Jalambo MO, Karim NA, Naser IA, and Sharif 
R, Prevalence and risk factor analysis of iron 
deficiency and iron-deficiency anaemia 
among female adolescents in the Gaza Strip, 
Palestine. Public Health Nutrition, 2018. 21
(15): p. 2793-2802.  https://doi.org/10.1017/
S1368980018001568. 

[10] Nargish S, Kabir MH, Akhter K, Nahid KA, 
Hossain MM, Karmakar P, et al., Effect of 
Smoking on the Red Blood Cell Count, He-
moglobin Concentration, Hematocrit and 
Red Cell Indices in Adult Male Smokers. East-
ern Medical College Journal, 2022. 7(1): p. 1-
5.  https://doi.org/10.3329/emcj.v7i1.62718. 

[11] Ferrao K, Ali N, and Mehta KJ, Iron and iron-
related proteins in alcohol consumers: cellu-
lar and clinical aspects. Journal of Molecular 
Medicine, 2022. 100(12): p. 1673-1689.  
https://doi.org/10.1007/s00109-022-02254-
8. 

 

104 
Copyright ©2026 The Author(s). This is an Open Access article which licensed under the terms and conditions of 
the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License. It permits no additional 
restrictions on use, distribution, and reproduction in any medium provided the original work is properly cited.  

 
The findings of this study indicate that 
anemia in the Ranya District population is 
associated with multiple modifiable risk 
factors. The overall frequency was mild; 
however, anemia was markedly elevated 
in females and closely linked to lifestyle 
behaviors such as inadequate sleep quali-
ty, frequent meal skipping, restricted con-
sumption of meals full of nutrients and 
little consumption of micronutrient sup-
plements. Dietary patterns that included 
chicken, legumes, dairy, and fruits were 
associated with a protective effect, where-
as coffee intake and interrupted sleep cor-
related with an increased risk of anemia. 
Unexpectedly, the consumption of red 
meat and vegetables did not emerge as 
significant predictors, suggesting that die-
tary quality and timing may have more 
importance than conventional beliefs on 
iron-rich foods. These results underscore 
the need for a comprehensive public 
health strategy, one that not only advo-
cates for iron supplementation but also 
fosters improved sleep well-being, nutri-
tional education, and behavioral interven-
tions. A comprehensive approach to these 
issues may provide more effective anemia 
prevention techniques in Ranya and com-
parable environments. 
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