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Background: Colorectal cancer remains a major public health concern worldwide. CRC epidemiology is influenced by regional
variation in resource availability, advancing age, and sex predominance. Our study aimed to analyze the global burden of CRC
and its regional variations from 2013 to 2023 using the GBD 2023 study.
Methods: A descriptive ecological study was conducted. We used data published by the Institute for Health Metrics and
Evaluation (IHME). We analyzed ASIRs and ASMRs by region, sex, and age. A Joinpoint Regression was performed to
calculate AAPC for each region based on the data available for the 10 years.
Results: The global estimate for ASIR was 25.35 and ASMR was 12.26. In 2023, there were 2.31 million new cases and
1.11 million deaths. The highest ASIR was reported by High-Income Asia Pacific, Western Europe, and Australasia. The
highest ASMR was reported by Central Europe and Southern Latin America. The lowest ASIR and ASMR were reported by
South Asia. The AAPC for ASIR surged for Andean Latin America and declined in Australasia. The AAPC for ASMR in
High-Income North America and Central Asia showed a decline and increased for Andean Latin America and Sub-Saharan
Africa. Male predominance was observed in every region for both incidence and mortality rates. Both incidence and mortality
rates demonstrated a general increase with advancing age.
Conclusion: The global CRC burden is distributed heterogeneously across the analyzed subcategories. These findings provide
the necessary knowledge for proper resource allocation for FIT screenings and education programs in regions with high mortality
and upkeeping screening programs and lowering age thresholds for regions with high incidence.
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Introduction

Colorectal cancer (CRC) remains a major public health con-
cern worldwide with an estimated 1.9 million new cases and
904,019 people dying from CRC-related causes in 20221.
There have been recent breakthroughs in the detection of
CRC, including the identification of certain genetic, epige-
netic, and protein biomarkers2. For instance, studies sug-
gest that Kirsten rat sarcoma virus (KRAS) gene mutation is
present in almost 85% of cases and is therefore fundamental
for CRC detection and treatment2,3. Additionally, P53 gene
mutations have been known to be associated with distant CRC
metastasis and may be treated with leucine-rich pentatricopep-
tide repeat-containing proteins2.

Despite the recent advancements, CRC epidemiology is still
heavily influenced by race, ethnicity, age, sex and other non-
modifiable risk factors. Individuals over 50 represent about
90% of CRC cases4. Despite accounting for only 5% of CRC
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cases, individuals with a genetic predisposition, such as those
with Lynch syndrome or familial adenomatous polyposis, are
also at a higher risk of acquiring CRC4. A family history of
CRC or a personal history of other diseases is also considered
high-risk groups and would be encouraged to undergo earlier
screening4. Finally, certain ethnicities and races may be at
a higher risk and demonstrate higher incidence or mortality
rates due to lower socioeconomic status or inadequate health-
care5. Furthermore, CRC disproportionately affects different
sexes with males demonstrating higher incidence and mortal-
ity rates6. Research shows that regions characterized by a
higher Socio-demographic Index (SDI) experience higher in-
cidence and lower or declining mortality rates7. Therefore, the
CRC burden is distributed unevenly across different healthcare
systems and regions.

CRC burden remains substantial; however, current research
characterizes the disease’s burden using earlier GBD studies,
such as the GBD 2019 and GBD 20218–11. Previous research
that utilized GBD 2021 data for its analysis may have failed
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to capture post-pandemic patterns. Because the pandemic dis-
rupted global healthcare systems and hindered screening pro-
grams, research that utilized GBD 2021 data may have failed
to separate genuine epidemiological shifts from trends set by
the temporary global health disruption. Additionally, since
GBD 2021 was released, the IHME has updated its calculation
methods to provide more accurate estimates12. More cancer
registries and vital registration sources, specifically for low-
and middle-income regions, have since been included13. Fi-
nally, no study has yet provided a global assessment based on
the latest GBD 2023 dataset.

Therefore, this study aims to mitigate the existing knowl-
edge gap by analyzing the global burden of CRC. To do
this, we will evaluate CRC incidence, mortality, and tempo-
ral trends from 2013–2023 across various regions, sexes, and
ages.

Methods

Study Design

We conducted a descriptive ecological study utilizing GBD
2023 data - secondary data published by IHME. Our study an-
alyzed sex, age, and regional disparities from 2013 to 2023.
Our regional analysis was based on global estimates, super-
region, and multiple regions. The super-region analyzed was
Sub-Saharan Africa. The regions analyzed included Andean
Latin America, Caribbean, Central Asia, Central Europe, Cen-
tral Latin America, East Asia, Eastern Europe, High-income
Asia Pacific, High-income North America, North Africa and
Middle East, -Oceania, South Asia, Southeast Asia, Southern
Latin America, Tropical Latin America, Western Europe, and
Australasia. The global estimate was used as a reference point
for comparisons made between regions in the results section.

Data Source

The GBD 2023 study was used as it provided estimates of in-
cidence and mortality burden for 204 countries and territories
for various age groups, sexes, and years14. We used the GBD
Compare tool to draw visualizations and the GBD Results tool
to extract raw data for statistical analysis. The cause ID used
was B.1.6 which is the malignant neoplasm of the colon, rec-
tosigmoid junction, rectum, anus, and anal canal15.

Measures and Calculation Methods of ASIR and ASMR

For certain figures generated, we opted to use age-
standardized incidence (ASIR) and mortality rates (ASMR).
This was done as different regions differ by their age-
structures. Age-standardization allows us to perform fair com-
parison across regions. ASIRs and ASMRs were reported per
100,000 population.

Data Analysis and Visualization

This study included the following visualizations: two choro-
pleth maps, a table, two pyramid plots, and two bar charts.

We generated the choropleth maps using the GBD Compare
tool. We selected the B.1.6 cause ID in the advanced settings,
incidence and mortality under the rate metric category, and
2023 as the year. Both sexes were included in the figure, and
the populations were age standardized. We did not investigate
the rate of change and the level of detail for the map was set to
1. We generated the figure using observed values. Highlight
mode was 30% opacity. This map allows the visual represen-
tation of disparities across the globe.

We generated the pyramid charts for sex disparity analy-
sis using the GBD Compare tool. Under advanced settings,
the cause selected was B.1.6 Colon and rectum cancer. We
selected incidence and mortality as the measures, rate as the
metric, 2023 as the year, and the “Age-standardized” group for
age group.

We generated the bar charts using the GBD Compare tool.
We selected the patterns section and selected colon and rec-
tum cancer under the cause group. Incidence and mortality
were selected as the rate, and the year selected was 2023. We
adjusted labels and colors to ensure consistency in comparison
with the previous figures.

We created the summary table by extracting raw data from
the GBD Results tool. The GBD estimate was “Cause of
death” and the cause selected was colon and rectum cancer.
Data was extracted for both sexes, from 2013 until 2023, and
was age standardized. We used names instead of ID values for
simplicity. Then, the data was cleaned in Microsoft Excel. It
was reorganized based on location and then year. We, then,
inputted it into Joinpoint Regression

The parameters used in Joinpoint regression are detailed in
the Statistics section.

Statistics

We selected ASIR and ASMR measures as the dependent vari-
ables, time in years as the independent variable, and the lo-
cation as the by-variable in the system settings. The Join-
point Regression version used was 5.4.0.0 (Joinpoint Regres-
sion Program version 5.4.0.0 (April 2025 Release; National
Cancer Institute, Bethesda, MD, USA). We set the maxi-
mum number of joinpoints to be 1. This was done to ad-
here to the National Cancer Institute’s set guidelines for 11
data points16. We applied logarithmic transformation to the
ASIRs and ASMRs to estimate APC and AAPC values. We
did not input the GBD 95% UIs. This was because we set the
ASIRs and ASMRs to be points and applied homoscedastic-
ity17. We selected the lowest Weighted Bayesian Information
Criterion (WBIC) value. We opted to use the Empirical Quan-
tile (EmpQ) method when executing the model. An asterisk in
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the results means that the p-value is less than 0.05 and denotes
that a result is statistically significant.

Additionally, six supplementary tables were created. Sup-
plementary table 1 depicted data extraction parameters to en-
sure reproducibility of this study and included all details of the
parameters used. Supplementary table 2 titled “Geographic
Coverage Table” was created to avoid treating the multiple
regions analyzed that are of different hierarchy levels as in-
dependent or equivalent spatial units. Supplementary table 3
was an extended Joinpoint regression analysis that included
results for the Annual Percentage Change (APC) for ASIR and
ASMR. These results were obtained along with the original
AAPC results. The parameters used were identical to those
used for AAPC calculation and those detailed in the Statistics
section. Supplementary table 4 analyzes sex disparities across
the 19 regions, including male and female ASIR and ASMR,
as well as the male-to-female ratio based on age-standardized
rates (ASRs). The values for each sex, measure, and region
were derived from the “Pyramid” section of the GBD Com-
pare visualization tool. Ratios were calculated by dividing
male measures by female measures. Lastly, a sensitivity anal-
ysis was conducted, and results were recorded in Supplemen-
tary Tables 5 and 6. The parameters used are detailed in the
Sensitivity Analysis section.

Sensitivity Analysis

Initially, 95% UIs available from the GBD 2023 study were
not included in our Joinpoint Regression analysis. However,
we decided to perform a sensitivity analysis to verify our orig-
inal results and confirm their robustness. We used the orig-
inally extracted ASIRs and ASMRs and calculated standard
errors (SE) using the following formula:

SE =
Upper UI−Lower UI

2×1.96
These were then inputted into Joinpoint Regression. The

settings from the original analysis detailed in the statistics sec-
tion remained unchanged. Instead of homoscedasticity, we
inputted the calculated SEs. The resulting CIs were wider.
Overall, our analysis produced no major differences from our
original regression.

Results

The figure above demonstrates substantial region heterogene-
ity. Higher ASIR values can be observed in Eastern Europe,
East Asia, and Southern Latin America relative to the global
average. Lower ASIR values can be observed in Sub-Saharan
Africa and multiple countries in Central and South Asia rela-
tive to the Global average. The highest ASIR value was ob-
served in the Caribbean 65.49 (57.32-75.24), and the lowest

Figure. 1A Age-standardized incidence rate of CRC in 2023 across
the globe.
Monaco was not visualized because it compressed the color gradi-
ent among other countries. This exclusion was limited to visualiza-
tion and did not affect any statistical analyses. Monaco’s ASIR was
83.18 new cases per 100,000 (95% uncertainty interval (UI): 56.82 -
109.54).

value was observed in Sub-Saharan Africa 2.56 (1.84-3.41),
relative to the Global average.

Figure. 1B Age-standardized mortality rate of CRC in 2023 across
the globe.
Greenland and Monaco were not visualized because it compressed
the color gradient among other countries. This exclusion was limited
to visualization and did not affect any statistical analyses.Greenland’s
ASMR was 42.63 per 100,000 population per year (95% UI: 33.02 -
53.98). Monaco’s ASMR was 31.84 per 100,000 population per year
(95% UI: 23.67 - 41.1).

The figure above demonstrates substantial region hetero-
geneity, similar to the previous figure. Higher ASMR val-
ues can be observed in Central Europe and Southern Latin
America relative to the global average. Lower ASMR values
can be observed in several countries in Eastern Europe, Sub-
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Saharan Africa, and other Latin American regions relative to
the Global average. The highest ASMR value was observed
in Central Europe 26.75 (24.98-28.54), and the lowest value
was observed in Sub-Saharan Africa 2.29 (1.61-3.05), relative
to the Global average.

Overall, 2,311,353 cases and 1,107,106 CRC-related deaths
were observed in 2023. The overall ASIR was stable 0.25%;
however, ASMR showed a statistically significant decline -
0.36%. The highest absolute burden relative to the Global
average was observed in East Asia, where the largest num-
ber of new cases 646,371 and CRC-related deaths 273,848
were reported. Oceania reported the lowest number of new
cases 838 and CRC-related deaths 625 relative to the Global
average. The highest ASIR relative to the Global average was
reported by High-income Asia Pacific 46.95, Western Europe
42.85, and Australasia 41.47. The highest ASMR relative to
the Global average was reported by Central Europe 21.56 and
Southern Latin America 19.36. South Asia demonstrated the
lowest ASIR 6.91 and ASMR 5.51 values compared to the
Global average. CRC-related mortality decreased in High-
income North America and Central Asia. It increased in An-
dean Latin America and Sub-Saharan Africa.

Figure. 2 Age-standardized incidence rate by gender in 2023

Earth refers to global
A universal male predominance can be observed from this

figure. Across all regions, males demonstrated greater ASIRs
than females. The global ASIR for males was 31.4 (27.7-
34.82) and for females was 20.07 (16.74-22.9). The highest
ASIR for males was observed in High-Income Asia Pacific,

followed by Western Europe and Australasia. For females, the
highest ASIR was observed in Australasia, followed by High-
Income Asia Pacific and Western Europe. For both sexes, the
lowest ASIR was observed in South Asia with 7 (5.13-9.36)
for males and 6.85 (5.17-8.99). The largest gaps were ob-
served in High-Income Asia Pacific and Central Europe. The
lowest gaps were observed in South Asia and Central Latin
America. This was also supported by Supplementary Figure 4
where the male-to-female ratio of ASIR was greater than 1 in
every region.

Figure. 3 Age-standardized mortality rate by gender in 2023

Earth refers to global
A universal male predominance can be observed from

this figure. Across all regions, males demonstrated greater
ASMRs than females. The global ASMR for males was 14.97
(13.7-16.26) and for females was 9.95 (8.69-11.36). The high-
est ASMR for males was observed in Central Europe, fol-
lowed by Southern Latin America and Eastern Europe. For
females, the highest ASMR was observed in Southern Latin
America, followed by the Caribbean and Central Europe. For
both sexes, the lowest ASMR was observed in South Asia:
5.67 (4.2-7.67) males and 5.39 (4.11-7.16) for females. The
largest gaps were observed in Central Europe and Southern
Latin America. The lowest gaps were observed in South Asia
and Central Asia. This was also supported by Supplementary
Figure 4 where the male-to-female ratio of ASMR was greater
than 1 in every region.

4 | © The National High School Journal of Science 2026



Table 1 Summary table of 2023 data for incidence and mortality numbers for all ages, AAPC for ASIR and ASMR with respective upper and
lower UI values, ASIR and ASMR.

Regions Incidence ASIR Upper UI Lower UI AAPC (CI) Deaths ASMR Upper UI Lower UI AAPC (CI)
Global 2,311,353 25.35 28.28 22.21 0.25 (-0.23, 0.59) 1,107,106 12.26 13.46 11.04 -0.36* (-0.82, -0.03)
Andean Latin America 13,986 21.75 25.42 18.40 3.83* (2.81, 5.03) 7,013 11.06 12.35 9.90 2.45* (1.67, 3.37)
Caribbean 18,017 32.01 36.35 27.65 1.43* (0.90, 1.99) 8,878 15.79 17.09 14.66 0.94* (0.53, 1.36)
Central Latin America 41,378 15.40 17.16 13.73 1.66* (1.45, 1.87) 24,644 9.33 9.91 8.70 1.05* (0.89, 1.21)
East Asia 646,371 27.24 34.24 22.14 1.45* (0.64, 2.29) 273,848 11.77 13.72 10.36 -0.40 (-1.25, 0.48)
High-income Asia Pacific 236,751 46.95 51.20 41.63 0.02 (-0.20, 0.18) 90,336 16.12 17.59 14.11 -0.31* (-0.49, -0.19)
High-income North America 247,255 38.44 42.88 33.03 -0.63* (-0.90, -0.40) 86,707 12.92 13.89 11.77 -1.01* (-1.23, -0.81)
Oceania 838 10.33 13.75 7.44 1.76* (1.41, 2.07) 625 8.52 11.40 6.15 1.32* (0.83, 1.69)
South Asia 109,320 6.91 8.50 5.46 3.03* (2.58, 3.49) 83,110 5.51 6.73 4.42 2.24* (1.90, 2.59)
Southeast Asia 139,000 18.80 22.76 15.09 1.74* (1.41, 2.06) 89,887 12.64 15.10 10.32 0.92* (0.59, 1.23)
Southern Latin America 29,147 31.01 34.85 27.43 0.62 (-0.03, 1.23) 18,689 19.36 20.82 18.01 -0.36* (-0.82, -0.03)
Sub-Saharan Africa 61,148 10.65 13.41 8.19 2.24* (2.13, 2.37) 49,930 9.29 11.79 7.14 2.45* (1.67, 3.37)
Tropical Latin America 52,110 19.33 21.53 17.16 1.78* (1.47, 1.96) 33,055 12.36 13.06 11.45 0.94* (0.53, 1.36)
Western Europe 408,743 42.85 47.27 37.62 -0.45* (-0.72, -0.29) 165,508 15.61 16.84 14.08 1.05* (0.89, 1.21)
North Africa and Middle East 81,544 16.81 19.70 14.07 2.05* (1.89, 2.21) 46,033 10.27 11.83 8.87 -0.40 (-1.25, 0.48)
Australasia 23,636 41.47 45.63 36.86 -1.77* (-2.06, -1.53) 8,281 13.55 14.78 11.93 -0.31* (-0.49, -0.19)
Central Asia 9,509 10.60 11.56 9.65 -0.68* (-0.95, -0.39) 6,565 7.70 8.23 7.23 -1.01* (-1.23, -0.81)
Central Europe 78,791 34.83 37.92 31.97 -0.48* (-0.62, -0.33) 50,296 21.56 22.53 20.32 1.32* (0.83, 1.69)
Eastern Europe 113,809 30.42 34.27 27.01 -0.40 (-0.85, 0.09) 63,702 17.15 18.35 15.85 2.24* (1.90, 2.59)

*Indicates that the AAPC is significantly different from zero at the alpha = 0.05 level. UI = 95% uncertainty interval reported
by GBD 2023; AAPC = average annual percent change; CI = 95% confidence interval derived from Joinpoint regression.

Figure. 4 Age-related incidence rate of CRC in 2023 for both sexes
Global, Both sexes, 2023, New cases per 100,000 (y axis)

This figure showed that the ASIR value generally increases
with advancing age. Incidence rates increased starting from
the age of 15-19 years old. The incidence rates rise exponen-
tially after 60 years old. The highest ASIR was recorded for
the 90-94 age group with 346.37 new cases per 100,000.

Similar to the previous results, this figure showed that the
ASMR value generally increases with advancing age. Inci-
dence rates increased starting from the age of 25-29 years old.
The incidence rates rise exponentially after 60 years old. The

Figure. 5 Age-related mortality rate of CRC in 2023 for both sexes
Global, Both sexes, 2023, Deaths per 100,000 (y axis)

highest ASMR was recorded for the oldest age group of 95+
years with 387.57 new cases per 100,000.

Discussion

Overall, there’s a stark difference between the burden of
CRC for each region. Certain high-income regions, such
as High-income Asia Pacific, Western Europe, Australasia,
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North America, experienced the highest ASIR, but bore the
lowest ASMRs. This might mean that there’s an epidemiolog-
ical transition in how the globe experiences CRC burden due
to socioeconomic factors. Developed countries might be more
likely to foster Western diets which consist of processed meat
and lower fiber levels as well as a sedentary lifestyle18. Med-
ical researchers believe that more than half of CRC cases are
linked to modifiable risk-factors19.

Despite adopting a high-risk lifestyle, ASMR values may be
lower for nations in regions with higher Socio-demographic
Index, such as Western Europe, High-Income North Amer-
ica, Australasia, due to the presence of FIT screening, colono-
scopies, and widespread screening programs, all of which lead
to earlier detection and better outcomes20–22. Earlier detec-
tion might lead to the removal of precancerous adenomas or
polyps23. It might also lead to the detection of the tumor at an
earlier stage, meaning treatment options like chemotherapy,
immunotherapy, radiotherapy, and surgery are likely to lead to
better outcomes24,25. Research shows that 5-year overall sur-
vival rates are significantly higher for earlier colorectal cancer
stages (87-90% for stages I/II) compared to 11-14% for stage
IV26. Additionally, high incidence and high mortality models
were observed in regions such as Central Europe, Southern
Latin America, and the Caribbean. This may be the result of
the adoption of modifiable risk-factors, such as rapid dietary
shifts or alcohol and tobacco exposure, and the lack of access
to timely oncological care or programs targeting early diag-
nostic care1,27–29.

According to our AAPC findings, the CRC burden is rising
in Latin America, South Asia, and Sub-Saharan Africa. This
may be due to several urban risk factors such as PM2.5 & NOx
air pollution, which triggers systemic inflammation and oxida-
tive stress. Research shows that long-term exposure to PM2.5
leads to higher risk of CRC and lower survival rates30–33. An-
other reason behind this geographic trend is the possibility of
underreporting or underdiagnosis in low-resource settings due
to a lack of resources. Lower-income settings lack the infras-
tructure to reinforce routine colonoscopy or FIT screenings;
therefore, most CRC cases are detected once the cancer has al-
ready advanced34–36. Death causes may be misclassified in re-
gions where infectious disease is more prominent35,36. Many
developing nations lack cancer registries as most only have
hospital-based registries which may only take note of their
own patients35–37. Additionally, a lack of green spaces plays a
role. The lack of walkable spaces may lead to consistent phys-
ical inactivity and even obesity, both of which are modifiable
risk factors for CRC28.

Male ASIRs and ASMRs consistently exceed those of fe-
males with male-to-female ratios of every region being greater
than 1. This epidemiological trend is driven by both biological
and behavioral factors. Research has shown that males present
a greater level of alcohol consumption and tobacco use as well

as visceral adiposity6. Males are also less likely to participate
in routine screenings due to traditional masculinity norms and
lower perception of risk: meta-analyses show that fecal im-
munochemical testing (FIT) uptake among males is approxi-
mately 16% lower than females1,38. Sex hormones may also
influence CRC carcinogenesis, as estrogen may potentially ex-
ert protective effects39. Estrogen binds to receptors like ERβ

in the gut lining and lowers inflammatory cytokine produc-
tion40. This helps maintain tight junctions in the intestinal
wall and regulates bile production41. In comparison, male
gut microbiota show higher levels of mucin-degrading bacte-
ria such as Akkermansia muciniphila42,43. The extreme differ-
ences in magnitude of the male and female ASMR in regions
such as Central or Eastern Europe and Southern Latin Amer-
ica stems from lifestyle risk factors deeply rooted in these cul-
tures. These regions may engage in diets rich in processed red
meat with a lower priority given to meals rich in high fiber
or whole grains44. Tobacco exposure and high-alcohol intake
may also be common and contribute to the disproportionate
CRC burden for males44. Abdominal obesity and long-term
inactivity may also be contributing factors of this trend44.

The spike of ASIR by the age of 50 and acceleration after 60
may be the result of cumulative somatic mutations. For can-
cer to occur, multiple genetic hits are required. Over decades,
normal colon cells acquire mutations in their tumor suppres-
sor genes such as APC or the previously mentioned KRAS45.
These random errors made during cell division may take 10
to 20 years to turn into dysplastic polyps or invasive carci-
noma. By the age of 50, it is probable that some malignancy
is present due to the sheer amount of cell divisions that have
occurred until that point with the possibility of a random er-
ror46,47. Fecal contact time matters as well. Even though the
small intestine undergoes rapid peristalsis, the large intestines
spend long periods of time on rehydration. Considering an in-
credibly slow transit for over 50 years means that the epithelial
cells would have undergone prolonged exposure to hazardous
substances, such as secondary bile acids and dietary mutagens
like HCAs and PAHs48–50. Furthermore, it’s important to con-
sider prolonged mucosal exposure to carcinogens. The colon
protects itself with a layer of mucus that gets worn down after
years of mechanical friction from passing stool, secondary bile
acids, and harmful bacteria, all of which weaken the epithe-
lial barrier51–53. Immunosenescence plays a role in how the
CRC burden rises exponentially after the age of 60. It blinds
T-cells and NK cells which causes tumor cells to escape and
reach the bloodstream54,55. Inflammaging due to advanced
age creates an environment susceptible to angiogenesis and
tumor growth54. This leads to chronic inflammation which
degrades the extracellular matrix and allows cancer cells to
break through the gut. As immunosenescence allows tumors
to remain undetectable, CRC in the elderly may be caught at
later stages, which is why the ASIR is over 300 per 100,000
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in the 85+ age group.
Even though age-standardized rates helped account for vari-

ations between regions due to varying ages of respective pop-
ulations, crude rates and absolute numbers offer a valuable
insight as well. The AAPC findings for ASMRs of certain
regions may be declining which may indicate better targeting
programs and treatment; however, in the case of East Asia,
which had one of the largest incidence numbers (646,371)
and mortality numbers (273,848) relative to the Global value,
this means that the number of CRC patients entering hospi-
tals with limited resources is rising. This may be the result of
the rapidly aging population in East Asia, with the median age
being 41.5 years56. It’s important to note that even if screen-
ing and treatment strategies are stabilizing the disease burden,
hospitals in East Asia may still be subjected to staff and re-
source shortages due to the number of high-risk individuals.

These findings call for targeted screening programs and re-
source allocation in low- and middle-income regions experi-
encing a high mortality burden. Therefore, it’s important to
build a stronger oncological healthcare infrastructure and re-
inforce FIT screening, colonoscopies, and education programs
on CRC risk-factors. Priority must be given to FIT screening,
which is more affordable, due to a possibly limited number
of endoscopists available in low- and middle-income regions
and to reserve colonoscopy recommendations for those show-
casing a positive FIT test. It’s important for high-income re-
gions, which happen to demonstrate high incidence rates, to
upkeep their screening programs. Early-onset CRC was espe-
cially prevalent in the past 30-35 years57. It is worth consid-
ering lowering the age-thresholds for recommended screen-
ing with several regions already adhering to this recommen-
dation58. Finally, males and elderly individuals remain as
high-risk groups and must be encouraged to partake in rou-
tine screenings.

The study we conducted has several limitations. To start
with, we sourced data from GBD 2023 which provides esti-
mates. This is done because raw data collected from low- and
middle-income regions may be incomplete or missing. How-
ever, the estimates may obscure current burden and temporal
trends. Additionally, we conducted a region’s analysis instead
of focusing on population-level or country-level data. This
may have diluted an individual country’s disparities. Finally,
our original Joinpoint analysis was homoscedastic, instead of
incorporating the GBD 95% UIs.

Conclusion

Overall, the global CRC burden differs substantially based
on region. The incidence of CRC is declining or stabilizing
in high-income regions and the mortality rates are rising in
low- and middle-income regions. Males and elderly individ-
uals remain high-risk groups globally. It is important to im-

plement targeted interventions based on each region’s burden.
For high-income regions, lowering the age at which screen-
ing starts and upkeeping these screening programs is essen-
tial. For low- and middle-income regions, it is crucial to allo-
cate resources for FIT screening and overall refining of the
healthcare system. Monitoring and identifying the unequal
CRC burden distribution is essential to allocate resources for
targeting strategies.
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