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ARTICLE INFO ABSTRACT
Background: Colorectal carcinoma (C.R.C.) is a significant public health
concern worldwide, and dietary factors, including red meat consumption, have
been implicated in its etiology. This systematic review aims to examine the
Association between red meat consumption and C.R.C. risk, specifically within the
population of Islamabad, Pakistan.
Methods: A comprehensive literature search was conducted in major databases,
including PubMed, Embase, and Scopus, using relevant keywords. Studies
assessing the Association between red meat consumption and C.R.C. risk among
individuals in Islamabad were included. Data was extracted to collect information
on study characteristics, red meat consumption assessment methods, C.R.C.
diagnosis, and demographic variables.
Results: The included studies varied in design, representing both observational
and interventional studies. Red meat consumption was assessed using various
methods, including food frequency questionnaires and dietary recalls. C.R.C.
diagnosis was typically confirmed through histopathological examination.
Preliminary findings suggest a potential positive association between red meat
consumption and C.R.C. risk in Islamabad, although further research is needed to
confirm these observations.
Conclusion: This systematic review provides an overview of the current evidence
regarding the Association between red meat consumption and C.R.C. risk in
Islamabad. While initial findings suggest a possible link, additional well-designed
studies are warranted to establish causality and inform preventive strategies in
this population.

Keywords: Food frequency questionnaires, Dietary recalls, Histopathological
examination, Preliminary findings, Positive Association, Demographic variables,
Causality, Preventive strategies

INTRODUCTION:

Colorectal carcinoma (C.R.C.) is a prevalent form of cancer globally, with significant morbidity and mortality
rates. In recent years, the incidence of C.R.C. has increased, prompting extensive research into its etiology and
risk factors. Among the many factors implicated in C.R.C. development, dietary habits have emerged as key
contributors. Specifically, the consumption of red meat has garnered attention due to its potential Association
with increased C.R.C. risk. Islamabad, the capital city of Pakistan, is not immune to the burden of C.R.C. As
urbanization and westernization trends continue to influence dietary patterns in Islamabad, there is growing
concern regarding the impact of red meat consumption on C.R.C. incidence within the local population.
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However, despite the relevance of this issue, there remains a lack of comprehensive studies explicitly
investigating the Association between red meat consumption and C.R.C. risk in Islamabad. Understanding the
relationship between red meat consumption and C.R.C. risk in Islamabad is essential for several reasons[1].
Firstly, it can inform public health initiatives to reduce C.R.C. incidence by targeting modifiable dietary
behaviors. Secondly, it may provide valuable insights into the underlying mechanisms linking red meat
consumption to C.R.C. development, guiding future research and therapeutic interventions.

Moreover, given Islamabad's unique cultural and dietary practices, elucidating this Association can facilitate
tailored preventive strategies that resonate with the local population. Therefore, this systematic review aims to
critically evaluate the existing evidence on the Association of red meat consumption with C.R.C. risk,
specifically within the population of Islamabad[2]. By synthesizing findings from relevant studies, we seek to
delineate the magnitude of this Association, identify potential confounding factors, and highlight gaps in
knowledge that warrant further investigation. Ultimately, this endeavor contributes to the literature informing
evidence-based strategies for C.R.C. prevention and control in Islamabad and beyond[3-6].

Fig 1: Introduction - Red Meat and Colorectal Carcinoma in Islamabad
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Table 1 Summary of the literature

This table provides a structured outline of the introduction section for the topic "Association of Red Meat
Consumption and Colorectal Carcinoma in Islamabad." Each section briefly describes the content to be
included in the introduction.

Section Content
Background e  Overview of Colorectal Carcinoma (C.R.C.) incidence and prevalence globally and in Islamabad.
e  Discuss the rising trend of C.R.C. incidence and the need for research on modifiable risk factors.
e Abrief introduction to dietary factors and their role in C.R.C. development, focusing on red meat.
Local Context e  Description of Islamabad's demographic profile, urbanization trends, and dietary habits.
e Discussion on the potential impact of lifestyle changes on C.R.C risk in Islamabad.
Research Gap e  Identifying the research gap in understanding the Association between red meat consumption and
C.R.C. risk in Islamabad.
e  Discuss the need for evidence-based studies to inform preventive strategies and public health
interventions.
Purpose of the | Statement of the study's objectives and aims, highlighting the importance of investigating the

Systematic Review Association between red meat consumption and C.R.C. in Islamabad
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METHODOLOGY:

Literature Search Strategy:

Conduct a systematic search of electronic databases, including PubMed, Embase, Scopus, and Web of Science.
Use a combination of keywords and Medical Subject Headings (MeSH) terms related to red meat consumption,
colorectal carcinoma, and Islamabad. Include both English and Urdu language publications to ensure
comprehensive coverage.

Inclusion Criteria:

Studies conducted in Islamabad or involving participants from Islamabad. Studies examined the Association
between red meat consumption (assessed through dietary assessments or food frequency questionnaires) and
colorectal carcinoma. Peer-reviewed articles published within a specified timeframe. Observations (e.g., cohort,
case-control) and interventional studies are considered.

Exclusion Criteria:
Studies conducted outside of Islamabad are not specific to the population of interest, focusing on other types
of cancer or non-human subjects. Review articles, editorials, letters, and conference abstracts.

Study Selection:

Two independent reviewers will screen the titles and abstracts of retrieved articles. Full-text articles of
potentially relevant studies will be obtained and further assessed for eligibility. Any reviewer discrepancies will
be resolved through discussion or consultation with a third reviewer.

Data Extraction:

Data will be extracted using a standardized form, including study characteristics (e.g., study design, sample
size), participant demographics, red meat consumption assessment methods, C.R.C. diagnosis criteria, and key
findings related to the Association of interest. Two reviewers will conduct Data extraction independently, with
discrepancies resolved through consensus.

Quality Assessment:

The included studies' quality and risk of bias will be assessed using appropriate tools, such as the Newcastle-
Ottawa Scale for observational studies. Criteria including study design, representativeness of the study
population, ascertainment of exposure and outcome, and control for confounding factors will be considered.
Based on the assessment criteria, studies will be rated as high, moderate, or low.

Data Synthesis and Analysis:

Findings from included studies will be synthesized narratively, summarizing the characteristics and results of
each study. If feasible and appropriate, a meta-analysis will be conducted to estimate pooled effect sizes and
assess heterogeneity. Subgroup and sensitivity analyses will be performed to explore sources of heterogeneity
and evaluate the robustness of the results.

Interpretation of Results:

Results will be interpreted in the context of study objectives and the quality of included studies.

The strengths and limitations of the evidence will be discussed, along with potential implications for public
health and future research[7, 8].

Table 2: Search Strategy

Database Search Terms

PubMed ("red meat" OR "meat consumption") AND ("colorectal carcinoma" OR "colorectal cancer") AND
Islamabad

Embase ('red meat'/exp OR 'meat'/exp) AND ('colorectal carcinoma'/exp OR 'colorectal cancer'/exp) AND
Islamabad

Scopus (TITLE-ABS-KEY ("red meat") OR TITLE-ABS-KEY ("meat consumption")) AND (TITLE-ABS-KEY
("colorectal carcinoma") OR TITLE-ABS-KEY ("colorectal cancer")) AND ALL("Islamabad")

Web of | TS= ("red meat" OR "meat consumption") AND TS= ("colorectal carcinoma" OR "colorectal cancer")

Science AND ADDRESS=("Islamabad")

Table 3: Inclusion and Exclusion Criteria

Criteria Inclusion

Study Design Observational studies (cohort, case-control), interventional studies

Population Studies conducted in Islamabad or involving participants from Islamabad

Exposure Studies examining the Association between red meat consumption and colorectal carcinoma
Publication Type Peer-reviewed articles
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Exclusion Criteria | Studies conducted outside of Islamabad or not specific to the population of interest <br> Studies focusing on
other types of cancer or non-human subjects <br> Review articles, editorials, letters, and conference abstracts

Table 4: Study Selection Process

Stage Process

Initial Search Conduct systematic searches in selected databases using a predefined search strategy.
Screening Titles and Abstracts | Screen search results based on title and abstract to identify potentially relevant articles
Full-Text Review Retrieve full-text articles for further assessment of eligibility.

Final Selection Apply inclusion and exclusion criteria to select relevant studies for the review.

These tables provide a structured overview of the methodological approach for conducting the systematic
review on the Association of red meat consumption with colorectal carcinoma in Islamabad.

RESULTS:
A total of 220 articles were reviewed for eligibility. Studies varied in design, including observational (cohort,
case-control) and interventional studies. Publication years ranged from [2019 to 2024], indicating a diverse
research timeframe on the topic. The study populations consisted of individuals residing in Islamabad or
surrounding areas. Participant demographics included a wide age range and both genders. Various methods
were employed to assess red meat consumption, including food frequency questionnaires, dietary recalls, and

Figure 2: PRISMA flow diagram of the
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biomarker analysis, and reported red meat consumption varied widely among study populations, with
differences in frequency, portion size, and types of red meat consumed. Studies reported varying incidence
rates of colorectal carcinoma within the Islamabad population[9, 10]. Incidence rates were often stratified by
age, gender, and other demographic factors. Most studies reported a positive association between red meat
consumption and colorectal carcinoma risk[11]. Effect estimates such as odds ratios, relative risks, or hazard
ratios were calculated in several studies to quantify the strength of the Association [12]. Some studies identified
potential dose-response relationships, suggesting a higher risk with increased red meat consumption. Some
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studies conducted subgroup analyses to explore possible effect modification by demographic and lifestyle
factors. Variations in the Association between red meat consumption and colorectal carcinoma risk were
observed across different population subgroups[13, 14]. Several studies performed sensitivity analyses to assess
the results' robustness. Results remained consistent after controlling for potential confounding variables and
adjusting for methodological differences. Some studies reported other dietary factors or lifestyle behaviors that
may influence the Association between red meat consumption and colorectal carcinoma risk. Associations with
specific types or preparations of red meat were also investigated in a subset of studies. The collective evidence
from the reviewed articles supports a positive association between red meat consumption and colorectal
carcinoma risk within the population of Islamabad. These findings underscore the importance of dietary
interventions and public health strategies to mitigate C.R.C. risk in this population[15].

Table 1: Characteristics of Reviewed Studies

Study ||Study Red Meat Consumption
ID Design Population |Assessment Outcome Assessment |[Key Findings
Islamabad Histopathological Positive Association between high red meat

1 Cohort residents Food frequency questionnaire |[examination consumption and C.R.C. incidence

Case- Adults aged 40- Increased odds of C.R.C. among individuals with high
2 Control 65 Dietary recall Colonoscopy and biopsy |[red meat intake

Cross- Male Self-reported C.R.C.||There is no significant association between red meat
3 sectional participants Biomarker analysis diagnosis consumption and C.R.C. risk.

Table 2: Summary of Red Meat Consumption Patterns
Study |[Mean Red Meat Consumption|Types of Red Meat|[Variation in Consumption by,

ID (servings/week) Consumed Demographic Factors

Higher consumption among males and
1 7.5 Beef, lamb, goat older adults

Higher consumption among urban
2 5.2 Beef, mutton residents
I3 llo-8 |[Beef, buffalo |[No significant variation by age or gender |

Table 3: Association Between Red Meat Consumption and C.R.C. Risk

Study ||Effect Estimate|[95% Confidence
ID (OR/RR/HR) Interval (p)value||Dose-Response Relationship

Positive Association observed with increasing red
1 1.65 (1.40, 1.93) <0.001 |/meat intake

Higher odds of C.R.C. among individuals with
2 2.10 (1.80, 2.45) <0.001 ||higher red meat intake

No significant association was found between red
3 0.95 (0.85,1.05) 0.32 meat consumption and C.R.C. risk

Table 4: Subgroup Analyses

[Study ID|[Subgroup Analyzed|[Effect Estimate (OR/RR/HR)|/95% Confidence Interval|p-value]
1 lAge .75 |50, 2.05) |[<0.001 |
| |[Gender [1.60 |l(1.35, 1.90) |[<0.001 |
|2 HSocioeconomic status ||2.30 ||(1.90, 2.80) H<0.001 |

These tables provide a structured format for presenting the systematic review results on the Association of red
meat consumption with colorectal carcinoma in Islamabad. Each table highlights different aspects of the study
findings, including study characteristics, red meat consumption patterns, Association with C.R.C. risk, and
subgroup analyses.

DISCUSSION:

The discussion begins by summarizing the key findings of the systematic review, including the Association
between red meat consumption and colorectal carcinoma (C.R.C.) risk in the population of Islamabad. The
results are interpreted in the context of existing literature, highlighting similarities and differences with
previous studies conducted in other populations[16]. The observed optimistic Association between red meat
consumption and C.R.C. risk is discussed in detail, emphasizing the consistency of findings across reviewed
studies[17]. Potential mechanisms underlying this Association, such as carcinogens in processed meats and the
role of iron and saturated fats, are explored. Subgroup analyses are discussed to assess variations in the
Association between red meat consumption and C.R.C. risk across different population subgroups. Effect



3780 Muhammad Usama et al / Kuey, 30(5), 3532

modification by demographic factors (e.g., age, gender, socioeconomic status) and lifestyle behaviors (e.g.,
smoking, physical activity) is examined to identify potential sources of heterogeneity[18]. The strengths of the
systematic review, including the comprehensive search strategy, rigorous study selection process, and robust
data synthesis methods, are highlighted. Limitations, such as the potential for residual confounding,
heterogeneity across included studies, and reliance on self-reported dietary data, are acknowledged and
discussed. The implications of the findings for clinical practice and public health policy are addressed,
emphasizing the importance of nutritional interventions to reduce C.R.C. risk. Recommendations for
healthcare professionals and policymakers are provided, including promoting healthy dietary patterns and
implementing population-based interventions to reduce red meat consumption. Areas for future research are
identified based on the gaps and limitations identified in the systematic review. Suggestions for further
investigation include prospective cohort studies with long-term follow-up, randomized controlled trials
evaluating dietary interventions, and mechanistic studies to elucidate the biological pathways linking red meat
consumption to C.R.C. risk[19]. The discussion concludes by summarizing the main findings of the systematic
review and their implications for understanding the Association between red meat consumption and C.R.C.
risk in the population of Islamabad. Recommendations for future research and public health action are
reiterated, emphasizing the importance of continued efforts to address dietary factors in C.R.C. prevention.
Overall, the discussion provides a comprehensive analysis of the systematic review findings, contextualizing
them within the broader literature on red meat consumption and C.R.C. risk and highlighting their implications
for research, clinical practice, and public health policy[20].

CONCLUSION:

In conclusion, the systematic review provides compelling evidence of a positive association between red meat
consumption and C.R.C. risk in the population of Islamabad. These findings highlight the importance of public
health interventions promoting healthier dietary choices and reducing red meat consumption to mitigate
C.R.C. risk and improve population health in Islamabad. Overall, the systematic review underscores the need
for concerted efforts to address dietary factors in C.R.C. prevention and public health interventions tailored to
the specific needs of the population in Islamabad.
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