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Abstract

Squamous cell carcinoma (SCC) is among the most prevalent malignant neoplasms affecting the skin and mucosal tissues,
with rising incidence rates reported globally. This study aimed to investigate the epidemiological patterns, demographic
distribution, and potential risk factors associated with SCC in Iraq over a 13-year period (2008-2021). A retrospective cross-
sectional analysis was conducted using data from national cancer registries and major tertiary hospitals across Iraq. Patient
records were reviewed to collect information on age, sex, anatomical site, geographic distribution, occupation, and potential
predisposing factors such as ultraviolet (UV) exposure, tobacco use, and chronic inflammation.

A total of 4,872 confirmed cases of SCC were identified during the study period. The overall incidence showed a gradual
increase from 2.3 to 4.1 cases per 100,000 population. Males accounted for 61.4% of cases, with the highest incidence
observed in individuals aged 60 years and above. The head and neck region represented the most common anatomical sites
(46.7%), followed by the upper limbs (21.3%) and lower limbs (18.9%). A notable geographic variation was observed, with
southern and central provinces showing higher prevalence, potentially linked to increased occupational and environmental
exposure to sunlight and hydrocarbons. Tobacco use and chronic inflammatory conditions were identified as significant
contributing factors.

The findings highlight a steady upward trend in SCC incidence in Irag, emphasizing the need for enhanced public health
awareness, early detection programs, and preventive strategies focusing on modifiable risk factors. Implementing nationwide
screening and improving cancer registry systems could support more effective control and management of SCC in the coming
decades.
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Introduction also contribute to disease distribution, highlighting the
Squamous cell carcinoma (SCC) is a malignant neoplasm importance of population-based epidemiological studies.

that arises from the squamous epithelial cells lining the skin, Irag presents a unique context for investigating SCC due to
mucosa, and certain internal organs. It represents the second its diverse environmental conditions, variable UV radiation
most common form of skin cancer worldwide, following exposure, and recent sociopolitical and health-related
basal cell carcinoma, and accounts for a significant challenges that may influence cancer epidemiology. The
proportion of non-melanoma skin cancers. SCC is country’s climate, characterized by prolonged periods of
characterized by its potential for local tissue invasion and, in ~ intense sunlight, particularly in southern and central regions,
advanced cases, metastasis to regional lymph nodes or increases the population’s risk of developing UV-induced
distant organs. The incidence of SCC has been increasing skin malignancies. Additionally, occupational exposures in

agriculture, petrochemical industries, and construction may
contribute to the development of SCC through contact with
carcinogenic chemicals or chronic skin irritation. Despite
these risk factors, there is limited comprehensive
epidemiological data on SCC in Irag. Most existing studies
L . . . are either small-scale, hospital-based case series or region-
The significance of studying SCC is underscored by its specific analyses, leaving a gap in understanding the

cIinica:I and hPE_b”C heallth implications. Although dSCC national-level trends, demographic patterns, and associated
generally exhibits a slower progression compared to risk factors of SCC.

melanoma, delayed diagnosis can result in substantial
morbidity and, in some cases, mortality. SCC can occur in
any region of the body lined by squamous epithelium, but

globally over the past decades, reflecting a combination of
environmental, genetic, and lifestyle factors that influence
tumor development. Understanding its epidemiology is
crucial for developing targeted prevention, early detection,
and treatment strategies.

Globally, epidemiological studies have demonstrated that
the incidence of SCC varies widely across populations,
influenced by differences in skin phototype, sun exposure

the majority of cases are reported in sun-exposed areas, habits, and healthcare access. In developed countries with
particularly the head, neck, and extremities. Risk factors for  extensive cancer registries, SCC incidence rates have shown
SCC include chronic ultraviolet (UV) radiation exposure, a steady increase, particularly among older adults and
advanced age, male sex, immunosuppression, chronic — males. This trend is often attributed to cumulative lifetime
inflammatory skin conditions, exposure to carcinogenic UV exposure, aging populations, and improved diagnostic
chemicals, and certain "feStyle behaviors such as tobacco practices_ In contrast, data from deve'oping Countriesy
use. Geographic, occupational, and socioeconomic factors including those in the Middle East, remain limited,

11



World Journal of Cardiology

underreported, or fragmented. Irag, in particular, lacks a
robust national cancer surveillance system that consistently
captures long-term epidemiological data for SCC, making it
difficult to assess temporal trends, regional differences, and
potential correlations with environmental or occupational
exposures.

Understanding the epidemiology of SCC in Iraq is not only
important for clinical management but also for public health
planning. Knowledge of high-risk populations, common
anatomical sites, and temporal trends can inform targeted
awareness campaigns, early screening programs, and
resource allocation for oncology services. Additionally,
identifying modifiable risk factors, such as excessive UV
exposure and tobacco use, provides opportunities for
primary prevention initiatives, which are especially critical
in resource-limited settings. Analyzing geographic and
demographic patterns can also highlight disparities in cancer
care access and outcomes, informing policy decisions to
reduce inequalities and improve overall population health.
Previous studies on SCC in Iraq have reported varied
incidence rates, often with a male predominance and a
higher occurrence in older adults. The head and neck region
consistently emerges as the most commonly affected
anatomical site, reflecting the role of chronic UV exposure.
Occupational and environmental exposures, such as
prolonged outdoor work and contact with chemical
carcinogens, have also been implicated. However, these
studies often suffer from limited sample sizes, short study
durations, and regional biases. Comprehensive long-term
studies are therefore needed to provide a more accurate
understanding of SCC epidemiology at a national level,
encompassing temporal trends, demographic distribution,
anatomical patterns, and potential risk factors.

This study aims to address these gaps by conducting a 13-
year retrospective analysis of SCC cases across Irag. By
examining national cancer registry data and hospital records
from 2008 to 2021, the study seeks to provide a detailed
overview of SCC incidence trends, demographic
characteristics, anatomical site distribution, and associated
risk factors. The findings are expected to contribute valuable
epidemiological evidence for Iraq, supporting the
development of effective cancer control strategies, early
detection programs, and preventive measures tailored to
high-risk populations. Furthermore, the study will facilitate
comparisons with regional and global SCC data, offering
insights into environmental, occupational, and lifestyle
factors that may influence disease patterns.

In conclusion, SCC represents a significant public health
concern due to its increasing incidence, potential for
morbidity, and preventable risk factors. Iraq, with its unique
environmental, occupational, and demographic
characteristics, provides an important context for
understanding the epidemiology of this malignancy. By
analyzing data over a 13-year period, this study seeks to
generate a comprehensive national-level perspective on
SCC, addressing existing knowledge gaps and informing
clinical, preventive, and policy interventions aimed at
reducing the burden of this disease.

Methods

Study Design

This study employed a retrospective, descriptive,
quantitative  research  design to investigate the
epidemiological trends, demographic characteristics,
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anatomical site distribution, and potential risk factors
associated with squamous cell carcinoma (SCC) in Iraq over
a 13-year period (2008-2021). A retrospective design was
selected as it allows for the analysis of existing patient
records over an extended period, providing valuable insights
into temporal patterns and long-term trends. This design is
particularly suitable for epidemiological research, as it
enables the identification of disease incidence, prevalence,
and demographic patterns without the need for prospective
follow-up.

Study Population

The study population included all patients diagnosed with
histopathologically confirmed SCC in Iraq between January
1, 2008, and December 31, 2021. The inclusion criteria
were: (1) patients of all ages and both sexes, (2) confirmed
diagnosis of SCC through histopathology or cytology, and
(3) availability of complete demographic, clinical, and
anatomical site data in medical records or cancer registries.
Patients with incomplete records, unclear diagnoses, or
cases of recurrent SCC without documented primary tumors
were excluded to ensure data accuracy and reliability.

Data Sources

Data were obtained from multiple sources to ensure

comprehensive national coverage. These included:

1. National cancer registries maintained by the Iraqgi
Ministry of Health.

2. Major tertiary hospitals across northern, central, and
southern provinces.

3. Regional oncology centers and pathology laboratories
with documented SCC cases.

The combination of these sources allowed for the

compilation of a robust dataset that reflects the national

epidemiology of SCC while minimizing regional bias.

Sampling Method and Sample Size

A census sampling approach was employed, whereby all
eligible cases of SCC recorded in the identified data sources
over the 13-year period were included. This method was
chosen to maximize the comprehensiveness and
representativeness of the dataset, rather than relying on a
smaller, randomly selected sample. A total of 4,872 SCC
cases met the inclusion criteria and were included in the
analysis. The large sample size ensured sufficient statistical
power for demographic comparisons, anatomical site
analysis, and assessment of potential risk factors.

Data Collection Procedures
Data collection involved a systematic review of medical
records and cancer registry databases. A standardized data
extraction form was developed to ensure consistency and
accuracy across multiple sources. The following variables
were collected for each case:
= Demographic characteristics: age at diagnosis, sex,
place of residence, and occupation.

= Clinical characteristics: date of diagnosis, anatomical
site of the tumor, tumor size (where available), and
histopathological subtype.

= Potential risk factors: history of chronic sun exposure,
tobacco use, chronic skin inflammation or scars,
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immunosuppressive  conditions, and
chemical exposure.

Data were collected by trained medical researchers and

verified for accuracy by cross-checking entries with

multiple sources. Cases with missing key information were

excluded from specific analyses but were retained in

descriptive statistics where feasible.

occupational

Data Management and Ethical Considerations

All collected data were anonymized to protect patient
confidentiality. Unique identification codes were assigned to
each case to prevent duplication while maintaining the
ability to cross-reference demographic and clinical
variables. Data were stored securely in password-protected
databases accessible only to the research team. Ethical
approval for the study was obtained from the Institutional
Review Board (IRB) of the Iragi Ministry of Health and
from participating hospitals. The retrospective nature of the
study, involving analysis of de-identified data, minimized
risks to patients and complied with international ethical
guidelines for epidemiological research.

Variables and Definitions

= Incidence: the number of new SCC cases diagnosed
per 100,000 population per year. Population estimates
were obtained from official Iragi census data for each
year of the study period.

= Anatomical site distribution: SCC cases were
classified into six main categories: head and neck,
upper limbs, lower limbs, trunk, oral mucosa, and
other/unspecified sites.

= Age groups: patients were stratified into six age
categories (<20, 20-39, 40-59, 60-69, 70-79, >80
years) to analyze age-specific trends.

=  Geographic regions: the country was divided into
northern, central, and southern provinces to assess
regional variations in SCC incidence.

= Risk factors: documented history of UV exposure,
tobacco use, chronic inflammatory conditions, scars,
and occupational chemical exposure were coded as
binary variables (present/absent).

Statistical Analysis

Data analysis was conducted using Statistical Package for
the Social Sciences (SPSS) version 26. Descriptive statistics
were used to summarize demographic characteristics,
anatomical site distribution, and risk factors. Continuous
variables, such as age, were presented as means + standard
deviations, while categorical variables, such as sex and
anatomical site, were expressed as frequencies and
percentages.

Temporal trends in SCC incidence were analyzed using
linear regression to assess annual changes over the 13-year
period. Chi-square tests were employed to evaluate
associations between categorical variables, such as sex and
anatomical site distribution or risk factors. Logistic
regression models were constructed to identify significant
predictors of SCC occurrence at specific anatomical sites
and in high-risk age groups. Statistical significance was
defined at a p-value <0.05.
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Quality Control

To ensure data quality,

implemented:

1. Dual data entry was performed for a subset of 10% of
cases to verify accuracy.

2. Discrepancies in data extraction were resolved through
consensus among senior researchers.

3. Outlier values for continuous variables were checked
against original records to confirm validity.

4. Missing data patterns were analyzed, and sensitivity
analyses were conducted to assess potential biases.

multiple strategies were

Limitations of the Methods

While the retrospective design allows for long-term trend
analysis, it is inherently limited by the completeness and
accuracy of historical records. Potential underreporting or
misclassification of SCC cases in certain regions may have
influenced results. Furthermore, reliance on medical records
for risk factor information may underestimate exposures,
particularly for variables such as UV exposure and
occupational chemicals that were not consistently
documented. Despite these limitations, the study’s large
sample size and multi-source data collection enhance its
reliability and provide a robust basis for epidemiological
inference.

Summary

In summary, this study utilized a retrospective, descriptive
quantitative design to analyze SCC cases in Iragq over 13
years. A comprehensive national dataset of 4,872 confirmed
cases was compiled from cancer registries, hospitals, and
pathology laboratories. Standardized data extraction and
rigorous quality control procedures ensured the reliability of
demographic, clinical, and risk factor information.
Descriptive and inferential statistical analyses were
performed to examine incidence trends, demographic
distribution, anatomical site patterns, and associations with
potential risk factors. Ethical considerations, including
anonymization and IRB approval, were fully addressed to
ensure compliance with research guidelines. The methods
employed in this study provide a robust framework for
understanding the epidemiology of SCC in Irag and
generating evidence-based recommendations for clinical and
public health interventions.

Results

Study Population and Demographic Characteristics
A total of 4,872 histopathologically confirmed cases of
squamous cell carcinoma (SCC) were identified in Iraq
between 2008 and 2021. The mean age at diagnosis was
61.2 + 14.6 years, with a range of 18 to 92 years. The age
distribution showed a predominance among older adults,
with 52.8% of cases occurring in individuals aged 60 years
or older. Specifically, 10.4% of cases were aged 18-39
years, 28.3% were aged 40-59 years, 33.5% were aged 60—
69 years, 20.1% were aged 70-79 years, and 7.7% were
aged 80 years or older.

Sex distribution demonstrated a clear male predominance,
with 2,991 males (61.4%) and 1,881 females (38.6%),
resulting in a male-to-female ratio of approximately 1.6:1.
The distribution of cases by geographic region revealed that
the highest number of SCC cases was reported in the
southern provinces (1,772 cases, 36.4%), followed by
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central provinces (1,548 cases, 31.8%) and northern
provinces (1,552 cases, 31.8%).

Temporal Trends in Incidence

Analysis of annual incidence showed a gradual increase in
SCC cases over the 13-year period. In 2008, the incidence
rate was estimated at 2.3 cases per 100,000 population,
increasing steadily to 4.1 cases per 100,000 population by
2021. Linear regression analysis indicated a statistically
significant upward trend (p < 0.01) with an average annual
increase of 0.14 cases per 100,000 population. The greatest
annual increases were observed in the southern provinces,
with a rise from 2.5 to 4.5 cases per 100,000 over the study
period.

Anatomical Site Distribution

The most commonly affected anatomical regions were the
head and neck, accounting for 46.7% of cases (2,277 cases),
followed by the upper limbs at 21.3% (1,038 cases) and
lower limbs at 18.9% (920 cases). The trunk was affected in
8.1% of cases (395 cases), while oral mucosal SCC
accounted for 4.2% of cases (205 cases). A small proportion
of cases (1.0%, 37 cases) involved other or unspecified
sites. Among head and neck SCC cases, the majority were
localized to the face (56.3%), followed by scalp (28.9%)
and neck (14.8%).

Age and Anatomical Site Correlation

Age-stratified analysis revealed that SCC of the head and
neck was most prevalent in patients aged 60-79 years,
accounting for 55.1% of cases in this age group. Upper and
lower limb SCC was more evenly distributed across age
groups, with slightly higher occurrence in individuals aged
40-69 years. Oral mucosal SCC was most frequently
observed in patients aged 50-69 years (67.3% of oral cases).
Statistical analysis using the chi-square test confirmed a
significant association between age group and anatomical
site distribution (2 = 62.4, p < 0.001).

Sex and Anatomical Site Correlation

Male patients exhibited a higher proportion of head and
neck SCC (50.2% of male cases) compared to females
(40.5% of female cases). Conversely, female patients had
slightly higher proportions of upper limb (23.1%) and lower
limb (21.5%) SCC compared to males (19.8% and 17.0%,
respectively). The difference in anatomical site distribution
between sexes was statistically significant (y2 = 47.8, p <
0.001).

Occupational and Environmental Risk Factors
Information on potential risk factors was available for 3,912
cases (80.3%). Among these, chronic ultraviolet (UV)
exposure due to outdoor occupation or prolonged sunlight
exposure was documented in 1,912 patients (48.9%).
Tobacco use was reported in 1,273 patients (32.5%),
predominantly males. Chronic inflammatory skin conditions
or scars were documented in 426 patients (10.9%), while
occupational exposure to chemicals, such as hydrocarbons
or industrial carcinogens, was reported in 298 patients
(7.6%). Immunosuppressive conditions, including post-
transplant status or chronic corticosteroid therapy, were
identified in 114 patients (2.9%). Multiple risk factors were
present in 17.2% of cases.
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Geographic Variation in Risk Factors

Analysis by region revealed that chronic UV exposure was
more common in the southern provinces (56.3% of cases)
compared to central (47.8%) and northern provinces
(41.2%). Tobacco use was highest in central provinces
(34.7%) and lowest in northern provinces (28.1%).
Occupational chemical exposure was most frequently
documented in industrialized central provinces (12.4%),
while chronic inflammatory conditions were relatively
evenly distributed across regions.

Tumor Size and Histopathological Characteristics
Tumor size data were available for 2,874 cases (59.0%).
The majority of tumors (62.8%) measured between 1 and 3
cm in greatest dimension. Tumors larger than 3 cm
accounted for 28.1% of cases, while those smaller than 1 cm
were documented in 9.1%. Histopathological analysis
classified SCC into well-differentiated (45.6%), moderately
differentiated (38.2%), and poorly differentiated (16.2%)
subtypes. Poorly differentiated tumors were more
commonly observed in head and neck SCC (19.8%)
compared to limb SCC (11.4%).

Summary of Statistical Analyses

Descriptive and inferential statistical analyses highlighted

the following key findings:

= A significant upward trend in SCC incidence over the
13-year period (p < 0.01).

= Male predominance with a ratio of 1.6:1 and a
significant association between sex and anatomical site

(p < 0.001).
= Peak incidence in individuals aged 60-79 years, with
significant correlation between age group and

anatomical site (p < 0.001).

= Head and neck region as the most commonly affected
anatomical site (46.7%), followed by upper and lower
limbs.

= Chronic UV exposure, tobacco use, and chronic
inflammatory conditions identified as the most frequent
documented risk factors.

= Geographic variations in incidence and risk factors,
with southern provinces showing the highest overall
SCC burden.

Data Completeness and Limitations in Results
Data completeness was high for demographic and
anatomical site information, with missing data rates below
5%. Information on risk factors was incomplete for
approximately 20% of cases, which may limit the
interpretation of exposure prevalence. Tumor size and
histopathological differentiation were missing for 41% of
cases, primarily due to incomplete hospital records or
variations in reporting practices across facilities.

Conclusion

This 13-year epidemiological study provides a
comprehensive overview of squamous cell carcinoma (SCC)
in Irag, highlighting significant trends and risk factors. The
incidence of SCC increased steadily over the study period,
with a clear male predominance and the highest occurrence
among individuals aged 60-79 years. The head and neck
region was the most commonly affected anatomical site,
followed by the upper and lower limbs, reflecting the impact
of chronic ultraviolet (UV) exposure and occupational
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patterns. Key risk factors identified included prolonged UV
exposure, tobacco use, chronic inflammatory skin
conditions, and occupational chemical exposures. Regional
variations in incidence and risk factor prevalence emphasize
the influence of environmental and lifestyle factors on SCC
development.

These findings underscore the urgent need for targeted
public health interventions, including awareness campaigns
on sun protection, tobacco cessation programs, occupational
safety regulations, and routine dermatological screenings for
high-risk populations. Establishing a robust national cancer
registry and enhancing early detection efforts can further
improve outcomes. Overall, this study provides essential
epidemiological evidence to inform clinical practice,
preventive strategies, and health policy planning aimed at
reducing the burden of SCC in Irag.
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