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ABSTRACT
Background: Renal mass is a significant global health issue; studying its risk factors relative to benign renal cysts is essential for
prevention and risk modification.
Objective: This study aimed to identify renal mass risk factors compared to renal cysts in the Iraqi Kurdistan population.
Patients and Methods: This unmatched case-control study was conducted from October 2025 to February 2026 at two hospitals in
Sulaymaniyah, Irag. The cases comprised 308 adults with renal masses, while the control group comprised 307 adults with renal
cysts. Structured interviews, questionnaires, and medical record reviews were used to collect information on sociodemographic,
clinical, and lifestyle aspects. Multivariable logistic regression discerned independent risk variables.
Results: Male gender (AOR=0.42 for females, 95% CI: 0.27-0.64, p<0.001), obesity (AOR=1.59, 95% CI: 1.20-2.10, p=0.001),
hypertension (AOR=3.03, 95% ClI: 1.79-5.12, p<0.001), urinary tract infection (AOR=1.63, 95% CI: 1.02—2.62, p=0.042), smoking
(AOR=1.66, 95% CI: 1.07-2.58, p=0.025), family history of cancer (AOR=4.89, 95% CI: 2.11-11.34, p<0.001), inadequate sleep
(AOR=2.05, 95% ClI: 1.20-3.51, p=0.008), and high perceived stress (AOR=2.97, 95% CI: 2.09-4.23, p<0.001) were identified as
significant risk factors. Healthier dietary patterns were protective (AOR=0.54, 95% ClI: 0.35-0.81, p=0.003).
Conclusion: Multiple modifiable risk factors were identified, including male gender, obesity, hypertension, urinary tract infection,
smoking, inadequate sleep, and high perceived stress. The positive family history for cancer was the highest non-modifiable risk;
additionally, healthier dietary patterns were protective. These findings indicate the need for a prevention strategy, particularly to
minimize modifiable risk factors in Iraqi Kurdistan.
https://creativecommons.org/licenses/by-nc/4.0/
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891, Obesity is dose-response related and increases RCC risk
1 Introduction by over 2-fold in individuals with a body mass index of 30

kg/m2 or greater 1%, Hypertension increases RCC risk by 1.6-
Kidney malignancies constitute a major health concern  fo|d; evidence shows that for every 10 mmHg increase in blood
worldwide, with 400,000 new cases and 175,000 deaths pressure, RCC risk increases by 5—79 [11.12] Cigarette smoking
annually ™. Renal cell carcinoma (RCC) accounts for almost  jncreases RCC risk by 40%, and smoking cessation leads to a
90 percent of all kidney cancers, making it the ninth most gradual decrease in RCC risk [13. 241,
frequent cancer among males and the 14th most frequent cancer
among females worldwide 21, The incidence of kidney cancer
is increasing steadily, with predictions for further increases in
the future, particularly in developing countries that increasingly
follow the Western way of life [, The highest incidence rates

have been reported in North America and Europe, with g its and vegetables, are responsible for reducing the risk,

developing countries experiencing a high proportion of —\yhile the intake of red meat increases the risk of the condition
advanced cases and increased mortality rates [+ 51, [8, 17, 19-22]

Sexual dimorphism is a notable feature in the epidemiology of
kidney cancers worldwide, with males being 1.7-2.0 times
more susceptible to kidney cancers than females & 71. The
etiology of renal cell carcinoma is multifactorial in origin, with
well-established ~ modifiable  risk  factors  including

Moreover, the role of heredity is also significant, as it is
responsible for 4-8% of the cases that are related to well-
characterized syndromes [ 61, In addition, family history is
responsible for doubling the risk of the condition I 281, Recent
studies have shown that dietary habits, especially the intake of

Differentiating benign renal cysts from malignant masses is an
essential issue in medicine. Simple renal cysts occur in 30% of
the population over the age of 40 231, Renal cysts are mostly
benign in nature. On the contrary, complex cystic masses are
malignant in nature, ranging from 0% in Bosniak I-11 to 90%

* Corresponding author in Bosniak IV masses. Preoperative differentiation of
E-mail address muhammad.amen@univsul.edu.iq malignant masses is essential to avoid unnecessary surgeries
Peer-reviewed under the responsibility of the University of Garmian. while providing proper treatment for malignancy [24]

overweight/obesity, high blood pressure, and cigarette smoking
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In the region of Iraqi Kurdistan, cancer ranks third in male
cancer incidence. The rates are three to four times higher in men
than in women [?3, Aggressive characteristics of kidney cancer
in the region are documented, with approximately 40% of
patients showing disease progression and mortality rates
exceeding 70% within five years %, These unfavorable
outcomes are partly due to the significantly lower incidental
detection rates of kidney cancer in the region (16%) compared
to developed countries 271,

Despite significant advances in the epidemiology of RCC in
developed countries, knowledge gaps persist regarding the
patterns of risk factors in the Middle East. The distinctive
genetic characteristics, high rates of consanguineous marriages,
eating habits, and possible environmental factors in the region
are important issues that are not adequately addressed in the
international literature. The present case-control study was
designed to systematically investigate the patterns of risk
factors for the occurrence of renal masses in comparison to
renal cysts in the region of Iragi Kurdistan. Through a
comprehensive assessment of related factors, this study aimed
to identify the independent predictors of differentiation
between malignant masses and benign cysts.

2 Patients and Methods

2.1 Study Design, Setting, and Ethical Approval

The design used was an unmatched case-control design,
conducted between October 2025 and February 2026 at two
hospitals in Sulaymaniyah city, Irag. The case-control design
was utilized because of its efficiency in assessing multiple risk
factors simultaneously. The study proposal was approved by
the Ethics Committee at the University of Sulaimani, College
of Nursing (Approval ID: 028/9, May 2025). All steps
performed in studies involving human participants were in
accordance with the ethical standards of the national research
committee and the 1964 Declaration of Helsinki and its later
amendments %8, Written informed consent was obtained from
all participants before their inclusion in the study, and they
were informed of their right to withdraw at any time.

2.2 Study Population

The study population comprised 308 adult patients with
radiologically confirmed renal masses diagnosed through
ultrasonography, computed tomography, or magnetic
resonance imaging, confirmed as malignancy (RCC)
histopathologically, and considered as a case group. To
minimize misclassification bias, only patients with documented
histopathological confirmation of RCC in their medical records
were included in the case group. Clinical, radiological, and
pathology reports were reviewed during data collection to
verify the diagnosis and eligibility of all enrolled cases. The
control group consisted of 307 adult individuals with
uncomplicated benign renal cysts (Boshiak class I-I1), which
demonstrate minimal malignancy potential 1, and benign renal
cysts (Bosniak class 111-1V) were excluded. The use of
individuals with simple renal cysts as controls may have
introduced some degree of selection bias, as renal cysts and
renal masses may share certain demographic or metabolic risk
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factors. Nevertheless, controls were selected from the same
clinical setting as cases to ensure comparability and minimize
referral bias. Patients with chronic kidney diseases, congenital
anomalies, metastatic lesions, a history of prior kidney cancer,
polycystic kidney disease, and insufficient data were excluded.
OpenEpi version 3.01 was used to calculate the sample size,
which had a 95% confidence level and 80% statistical power.
The estimated prevalence of the primary exposure among
controls was 10% 2°1, with an anticipated odds ratio of 2.0. The
minimum sample size needed was 279 cases and 279 controls
(1:1 case-to-control ratio). A 10% contingency was added to
account for possible missing data, bringing the total to 620
participants (310 cases and 310 controls). Of 620 individuals,
615 participated and completed the survey (308 renal masses
and 307 renal cysts).

2.3 Data Collection and Definitions of Variables

The data were collected from medical records and through
structured interviews. The outcome measure of interest was
renal mass or renal cyst. The sociodemographic information
collected included age, sex, educational level, marital status,
occupation, financial status, and place of residence. The clinical
information collected included body mass index, categorized
according to the World Health Organization criteria B
hypertension, according to the Joint National Committee-8
criteria BY; diabetes mellitus, according to the American
Diabetes Association criteria; renal calculi; urinary tract
infection; and family history of cancer. The lifestyle
information collected included smoking habits, dietary pattern
(using a 10-item scale with 5-point Likert-type scales ranging
from 0 [never] to 4 [always]); water consumption; tea/coffee
consumption; sweet drink consumption; physical activity level
(Quick Physical Activity Rating Scale) B2 sleep duration;
perceived stress level (4-item Perceived Stress Scale with 0-16
scores) B33 and analgesic use. Analgesic use was defined as
regular use (>3 days a week for >3 months) of non-steroidal
anti-inflammatory drugs or acetaminophen. Dietary intake was
assessed using a simplified food frequency questionnaire (FFQ)
developed for the present study to ensure ease of administration
and comprehension among both patients and healthcare
providers. The tool was designed based on established FFQ
frameworks and adapted to the local dietary context. It
consisted of 10 items covering major food groups and dietary
behaviors, including consumption of fruits, vegetables, whole
grains, legumes, dairy products, red and processed meats, fried
and fast foods, sugary beverages, sweets, and salt intake. Each
item was scored on a four-point frequency scale ranging from
0 (never/rarely) to 3 (daily or almost daily), with reverse
scoring applied for unhealthy dietary items so that higher total
scores consistently indicated healthier dietary practices. The
total dietary score ranged from 0 to 30 and was categorized into
three levels of dietary risk based on score distribution: low/no
to mild risk (<10), moderate risk (10-20), and high risk (>20).
Content validity of the questionnaire was established through
review by a panel of three experts in nutrition and public health,
and necessary modifications were made based on their
feedback. The instrument was further pretested in a pilot study
to assess clarity, feasibility, and consistency before its
application in the main study. Internal consistency reliability
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was evaluated during the pilot phase to ensure the
appropriateness of the tool for use in the final analysis.
Lifestyle-related variables, including dietary habits, physical
activity, sleep characteristics, perceived stress, smoking status,
and other behavioral factors, were assessed retrospectively
through structured participant interviews. Participants in both
groups were specifically asked to report their usual lifestyle
practices during the 6-12 months preceding their RCC
diagnosis. This approach was adopted to better capture pre-
diagnostic exposures and reduce the likelihood that lifestyle
changes resulting from cancer diagnosis, disease progression,
or treatment would influence the reported data.

2.4 Statistical Analysis

The data were analyzed using IBM SPSS Statistics version
26.0. Chi-square was used to compare categorical variables,
while the independent t-test was used for continuous variables.
A statistically significant level was established at p <0.05.
Candidate predictors were selected using univariable logistic
regression analysis (p values <0.25), of the 18 variables
assessed in univariable analysis, 13 met the p<0.25 threshold
and were entered into the multivariable logistic regression
model: sex, financial status, BMI, hypertension, diabetes
mellitus, urinary tract infection, smoking, family history of
cancer, dietary pattern, physical activity, sleep quality,
perceived stress, and tea/coffee consumption. Backward
elimination was used to derive the final, most parsimonious
model, which was further subjected to multiple logistic
regression analysis using backward elimination. For assessing
multicollinearity among the predictor variables, variance
inflation factor values were computed. Adjusted odds ratios
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along with 95% confidence intervals were computed. Model fit
of the logistic regression model was checked using Hosmer—
Lemeshow goodness-of-fit tests, area under the ROC curve,
sensitivity, and specificity.

Biologically plausible interaction terms (e.g., sexxsmoking,
BMI categoryxhypertension, smokingxhypertension) were
tested and found to be statistically non-significant (all p>0.05),
supporting a main-effects-only model.

3 Results & Discussion

3.1 The Results

This unmatched case-control study was conducted on 615
participants (307 with simple renal cysts and 308 with renal
masses). The findings are presented in four categories:
participants’ sociodemographic characteristics, clinical data,
lifestyle factors, and multivariable analysis.

Sociodemographic Characteristics

The age distribution was comparable between the groups, with
91.9% and 93.2% of the patients with renal cysts and renal
masses, respectively, aged 40 years and older (p=0.710).
However, the sex distribution was significantly different
(p<0.001); the proportion of males was higher in the renal mass
(66.9%) compared to the renal cyst (48.2%) group. Financial
status was significantly associated (p=0.013) and higher in the
renal mass (50.3%) compared to the renal cyst (42.7%) groups.
Education, marital status, occupation, and residency were not
significantly different (Table 1).

Table 1: Sociodemographic characteristics of renal mass and renal cyst groups.

Variable Class Renal Cyst Renal Mass
N=307 F (%0) N=308 F (%0)
Age (Years)
<40 25 (8.1) 21 (6.8)
40-60 140 (45.6) 149 (48.4)
> 60 142 (46.3) 138 (44.8)
Sex*
Male 148 (48.2) 206 (66.9)
Female 159 (51.8) 102 (33.1)
Education
No formal 86 (28.0) 101 (32.8)
Primary 99 (32.2) 89 (28.9)
Secondary 72 (23.5) 77 (25.0)
Higher 50 (16.3) 41 (13.3)
Marital Status
Married 284 (92.5) 279 (90.6)
Unmarried 23 (7.5) 29 (9.4)
Financial Status*
Low 131 (42.7) 155 (50.3)
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Variable Class Renal Cyst Renal Mass
Medium 136 (44.3) 133 (43.2)
High 40 (13.0) 20 (6.5)

*p < 0.05 (Chi-square test)
Clinical Characteristics

The BMI distribution was significantly different (p<0.001); the
proportion of obese patients was higher in the renal mass
(46.4%) compared to the renal cyst (28.7%) groups.
Hypertension was significantly associated (p<0.001); the
proportion of patients with hypertension was higher in the renal
mass (54.2%) compared to the renal cyst (35.8%) groups. The
proportion of patients with urinary tract infections was higher
in the renal mass (78.9%) compared to the renal cyst (70.4%)

groups (p=0.015). The family history of cancer was
significantly different (p<0.001); the proportion of patients
with a family history of cancer was higher in the renal mass
(11.4%) compared to the renal cyst (3.6%) groups. Stress levels
were significantly different (p<0.001); the proportion of
patients with high stress levels was higher in the renal mass
(23.1%) compared to the renal cyst (9.8%) groups. Diabetes
mellitus and renal stones were not significantly different (Table

2).

Table 2: Clinical characteristics of renal mass and renal cyst groups.

Variable Class Renal Cyst Renal Mass
N=307 F (%) N=308 F (%0)
BMI*
Normal 53 (17.3) 57 (18.5)
Overweight 166 (54.1) 108 (35.1)
Obese 88 (28.7) 143 (46.4)
Hypertension*
No 197 (64.2) 141 (45.8)
Yes 110 (35.8) 167 (54.2)
Diabetes Mellitus
No 210 (68.4) 196 (63.6)
Yes 97 (31.6) 112 (36.4)
Urinary Tract Infection*
No 91 (29.6) 65 (21.1)
Yes 216 (70.4) 243 (78.9)
Family History of
Cancer*
No 296 (96.4) 273 (88.6)
Yes 11 (3.6) 35 (11.4)
Stress Level*
Low 107 (34.9) 63 (20.5)
Moderate 170 (55.4) 174 (56.5)
High 30 (9.8) 71(23.1)

*p < 0.05 (Chi-square test); BMI = Body Mass Index
Lifestyle and Behavioral Factors

Smoking showed a strong, significant relationship (p<0.001);
smoking history was high in the renal mass group (48.7%)
compared with the renal cyst group (28.0%). Differences in
dietary patterns were significant (p<0.001); more patients in the
renal mass group had high-risk dietary patterns (52.6%) than in

the renal cyst group (37.8%). Differences in tea and coffee
consumption were significant (p<0.001). The proportion of
poor sleep quality was significantly higher in the renal mass
group than the renal cysts group (p = 0.0067). Plain water
consumption and sweet drink consumption did not show
significant differences (Table 3).

Table 3: Lifestyle and behavioral factors of renal mass and renal cyst groups.

Variable

Class

Renal Cyst

Renal Mass

N=307 F (%)

N=308 F (%)

998




Original Article

Qadir et. al. Passer 8 (Issue 2) (2026) 995-1002

Variable Class Renal Cyst Renal Mass
Smoking*
Never Smoke 221 (72.0) 157 (51.3)
Ever Smoke 86 (28.0) 150 (48.7)
Diet Risk*
High (> 20) 116 (37.8) 162 (52.6)
Moderate (10-20) 191 (62.2) 146 (47.4)
Tea/Coffee
Consumption*
1-2 Cups/day 119 (38.8) 152 (49.4)
3-4 Cups/day 179 (58.3) 132 (42.9)
>5 Cups/day 9(2.9) 24 (7.8)
Sweet Beverages
0 Glass/day 114 (37.1) 103 (33.4)
1-2 Glass/day 178 (58.0) 184 (59.8)
>3 Glass/day 15 (4.9) 21 (6.8)
Water Intake
< 8 glasses/day 119 (38.8) 126 (40.9)
> 8 glasses/day 179 (58.2) 182 (59.1)
Physical Activity*
Inactive 194 (63.2) 223 (72.4)
Moderately Active 113 (36.8) 85 (27.6)
Sleep Quality*
Poor (< 6 hours) 151(49.2) 185 (60.1)
Normal (> 6 hours) 156 (50.8) 123 (39.9)

*p < 0.05 (Chi-square test)
Multivariable Logistic Regression Analysis

The model demonstrated acceptable discrimination, with an
area under the ROC curve of 0.747 (95% CI: 0.707-0.784). At
a predicted probability cutoff of 0.50, the model correctly
classified 68.5% of renal mass cases (sensitivity) and 69.1% of
renal cyst controls (specificity). The final multivariable model
was statistically significant (x> = 154.80, df = 20, p<0.001).
Nagelkerke R2 = 0.297 explained about 29.7% of the variance.
The overall classification accuracy of the model was 70.2%.
Variance inflation factor (\VIF) values for all predictors ranged
from 1.07 to 1.34 (tolerance 0.74-0.93), indicating no evidence
of problematic multicollinearity. The Hosmer—Lemeshow
goodness-of-fit test indicated an adequate model fit (}>=14.03,
df=8, p=0.081), confirming no significant difference between
observed and predicted classifications.

Female gender was associated with significantly lower odds
(AOR=0.42, 95% CI: 0.27-0.64, p<0.001); males were 2.4

times more likely to have a renal mass than renal cysts. BMI
category showed significance (AOR=1.59, 95% ClI: 1.20-2.10,
p=0.001). Hypertension increased the risk threefold
(AOR=3.03, 95% CI: 1.79-5.12, p<0.001). Urinary tract
infection increased the risk by 63% (AOR=1.63, 95% CI: 1.02—
2.62, p=0.042). Smoking elevated the risk by 66% (AOR=1.66,
95% CI: 1.07-2.58, p=0.025). Family history showed the
strongest association, increasing the risk nearly five times
(AOR=4.89, 95% CI: 2.11-11.34, p<0.001). Healthy dietary
habits were found to be protective (AOR=0.54, 95% CI: 0.35-
0.81, p=0.003). Sleep duration of less than 6 hours increased
the risk twofold (AOR=2.05, 95% CI: 1.20-3.51, p=0.008).
Perceived stress levels showed strong significance (AOR=2.97,
95% CI: 2.09-4.23, p<0.001). Education, marital status,
financial status, diabetes, water intake, sweet beverage,
physical activity, and coffee consumption did not maintain
significance (Table 4).

Table 4: Multivariable logistic regression analysis of risk factors for renal mass.

Variable B SE p-value AOR 95% ClI VIF (Tolerance)
Gender (female vs male) * -0.879 0.224 <0.001 0.42 0.27-0.64 1.25 (0.80)
BMI category™ 0.463 0.143 0.001 1.59 1.20-2.10 1.07 (0.93)
Hypertension* 1.107 0.269 <0.001 3.03 1.79-5.12 1.09 (0.92)
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Variable B SE p-value AOR 95% ClI VIF (Tolerance)
Urinary tract infection* 0.491 0.241 0.042 1.63 1.02-2.62 1.24 (0.81
Smoking* 0.506 0.225 0.025 1.66 1.07-2.58 1.34 (0.74)
Family history of cancer* 1.587 0.429 <0.001 4.89 2.11-11.34 1.12 (0.89)
Diet pattern* —0.624 0.211 0.003 0.54 0.35-0.81 1.19 (0.84)
Sleep duration* 0.719 0.273 0.008 2.05 1.20-3.51 1.30 (0.77)
Perceived stress* 1.089 0.180 <0.001 2.97 2.09-4.23 1.23(0.81)

*p < 0.05; AOR = Adjusted Odds Ratio; Cl = Confidence Interval; VIF = Variance Inflation Factors; SE = Standard Error; BMI = Body Mass Index
Model statistics: x> = 154.80, df = 20, p < 0.001; Cox & Snell R? = 0.223; Nagelkerke R? = 0.297; Overall classification accuracy = 70.2%

3.2 Discussion

This unmatched case-control study has identified several
independent risk factors for differentiating renal masses from
renal cysts in the Iragi Kurdistan region. The data suggest
consistency with the international literature, but also some
unique characteristics that should be considered for the
implementation of preventive strategies.

Being male has been identified as an independent risk factor,
consistent with global epidemiological data [® 1. This could be
due to hormonal, occupational, or behavioral factors. Obesity
has also been identified as an independent risk factor,
consistent with extensive literature regarding its association
with RCC through various mechanisms [ 1%, A significant
dose-response relationship has also been identified between
body mass index and RCC, which emphasizes the importance
of controlling obesity for preventing RCC in the Iragi Kurdistan
region.

Hypertension has also been identified as the most significant
risk factor for RCC, consistent with the international literature
(11, 121 Although the exact mechanism for the association of
hypertension and RCC is unknown, it may be due to renal
damage, oxidative stress, or genetic factors. It is interesting to
note that the prevalence of hypertension among cases (45.2%)
is the highest; therefore, controlling hypertension is an
important measure for preventing RCC. Tobacco has also been
identified as an independent risk factor for RCC, consistent
with extensive literature regarding the carcinogenic effects of
smoking 3151, Cigarette smoke contains many carcinogenic
components that accumulate in the kidneys, thereby increasing
the risk of RCC. Smoking cessation has been found to reverse
the risk for RCC.

Familial history of cancer showed the strongest association
with a fivefold increase in risk, consistent with reports of
familial RCC syndromes and evidence of familial aggregation
of RCC 16281, The relatively high proportion of familial cancer
among patients (8.8%) compared with Western populations
may also be due to founder effects, consanguineous marriages,
and unique environmental factors prevalent in this region.
Urinary tract infections showed a moderate association with
renal masses. The literature is controversial on this topic, but
chronic inflammation and recurrent infections may contribute
to carcinogenesis through oxidative stress and DNA damage.
However, it is also possible that urinary tract infections may
result from or co-exist with renal masses.

Significant findings were also obtained for sleep duration and
perceived stress levels in this study population. Inadequate
sleep resulted in a twofold increase in risk for renal masses. The

reasons for this association may include disruptions in
circadian rhythms and associated effects on immune function
and metabolism B4, Sleep disorders and obstructive sleep
apnea have shown a link with RCC [°l. Higher levels of
perceived stress resulted in a near threefold increase in risk for
renal masses, possibly due to the effects of chronic activation
of the stress system and associated lifestyle factors such as diet
and exercise %8, Furthermore, a protective association for
dietary quality is consistent with an emerging body of evidence
for plant-based dietary patterns and RCC risk reduction [& 1719
21, The traditional diet, rich in plant-based foods and low in
processed and fast food, may provide a protective benefit for
RCC risk reduction.

This present study has several strengths in terms of sample size,
response rate, assessment of risk factors, and statistical
methods used. However, it is important to acknowledge several
limitations. First, the case-control design makes it impossible
to establish causality, and there is a potential for recall bias.
There is potential for selection bias in this study, despite every
attempt to select consecutive patients. Although lifestyle
exposures were assessed for the period preceding RCC
diagnosis, the retrospective nature of data collection may still
be subject to recall bias, and some degree of reverse causality
cannot be completely excluded. Data on occupational
exposures, environmental toxins, alcohol consumption, and
detailed family history of RCC were not systematically
collected during the study period. Although most participants
reported no alcohol intake during clinical interviews,
information on occupational and environmental exposures was
not available from either patient reports or medical records.
Similarly, family history of RCC was inconsistently
documented. Therefore, these variables could not be included
in the analysis, which may introduce unmeasured confounding.
Adjustments for multiple variables cannot completely avoid
residual confounding. There is also a limitation in establishing
a temporal relationship in this cross-sectional assessment of
lifestyle factors. The generalizability of the findings is limited
due to the hospital-based design conducted in Sulaymaniyah.
The study population was drawn from patients attending a
tertiary care facility, which may not fully represent the broader
community or populations in other regions. Therefore, caution
is warranted when extrapolating these findings to the general
population. Future multi-center and population-based studies
are recommended to enhance external validity and confirm
these results in more diverse settings.
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Conclusion

In conclusion, this investigation identified multiple modifiable
and non-modifiable risk factors distinguishing renal masses
from renal cysts. The significant impact of modifiable factors,
including obesity, hypertension, smoking, sleep deprivation,
stress, and inadequate dietary quality, suggests a substantial
opportunity for primary prevention. These results substantiate
the necessity for comprehensive prevention strategies aimed at
lifestyle modification, chronic disease management, and
improved surveillance for high-risk individuals in the Iragi
Kurdistan population. Subsequent research should concentrate
on prospective cohort studies, genetic susceptibility analyses,
and preventive intervention trials to corroborate and expand
these findings.
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