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ABSTRACT
Objectives Colorectal cancer (CRC) is the second- leading 
cause of cancer deaths globally, with low- income and 
middle- income countries (LMICs) disproportionately affected. 
Estimates of CRC rates in LMIC are scarce. We aimed to (1) 
estimate sex- specific incidence of CRC, (2) estimate temporal 
trend and (3) determine regional variations of CRC rates on the 
African continent.
Design Systematic review and meta- analysis
Methods PubMed (MEDLINE), OVID (MEDLINE), Scopus and 
Cochrane Library databases were systematically searched 
from inception to 12 December 2020. We included population- 
based studies that reported the incidence or prevalence 
estimates of CRC in Africa. Studies not conducted in humans 
or did not directly report the rates of CRC were excluded. 
Random effects model was used to pool the estimates. The 
methodological quality of studies was assessed with the 
Newcastle- Ottawa Scale.
Outcome measures Overall and sex- specific annual age- 
standardised incidence rates (ASIR) of CRC per 100 000 
population.
Results The meta- analysis included 14 studies consisting of 
3365 individuals with CRC (mean age, 58 years, 53% male). 
The overall ASIR of CRC in Africa per 100 000 population was 
5.25 (95% CI 4.08 to 6.75). The rates were slightly higher 
in males (4.76) than in females (4.18), but not significantly 
different. Subgroup analysis indicated greater point estimates 
in North Africa (8.66) compared with sub- Saharan Africa 
(5.91); and higher estimates in Eastern (8.29) and Northern 
(8.66) Africa compared with Western (3.55) and Southern 
(3.57) Africa, but not statistically significant. The overall 
trend in ASIR has remained constant at nearly 5 per 100 000 
population for the last 6 decades.
Conclusion CRC estimates in Africa are heterogeneous 
and could be underestimated. High- quality data collection 
systems such as population- based cancer registries may 
facilitate accurate estimation of country- specific rates and 
provide critical information which would be lucrative to 
the consideration of resources needed for screening, early 
detection, treatment and improving overall patient outcomes.

INTRODUCTION
Colorectal cancer (CRC) is the third most 
common cancer and the second- leading cause 
of cancer deaths globally.1 In 2018, there were 

an estimated 1.8 million new cases of CRC 
diagnoses and 862 000 deaths from CRC.1 
The majority of deaths from cancer occurred 
in low- income and middle- income countries 
(LMICs), with most patients presenting with 
late- stage disease and commonly unable to 
obtain medical treatment services.

Even though the incidence of CRC has 
always been considered to be lower in LMIC, 
compared with high- income countries, the 
rates of CRC have been increasing in LMIC 
over time.2 The rising incidence of cancer in 
LMIC has been attributed in part to the adop-
tion of high- risk lifestyles such as smoking, 
excessive alcohol use, physical inactivity, as 
well as an ageing population.3

Africa is the second largest and second 
most populated continent with an estimated 
population of 1.3 billion people in 2018, 
accounting for 16% of the world’s human 
population.4 Despite this vast population, 
CRC in Africa is not currently well character-
ised, in part due to deficiencies in the data on 
the incidence, prevalence and mortality of all 
cancers in Africa. A vast majority of available 
data come from existing, limited cancer regis-
tries which cover less than half of the popu-
lation.5 Nevertheless, based on current and 
available data, CRC is considered the fifth 
most common cancer in Africa.6 The rate of 
CRC is estimated to be higher in Northern 

Strengths and limitations of this study

 ► All United Nations (UN) regions (North Africa and 
sub- Saharan Africa) were represented.

 ► UN subregions (Eastern, Western, Southern and 
Northern) of Africa were represented.

 ► Country- level data came from only 18% of the 
continent.

 ► Middle Africa had no data on colorectal cancer 
prevalence.
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Africa than sub- Saharan Africa (SSA) due to the absence 
of screening systems and population- based cancer regis-
tries (PBCR) in SSA.5 6

This systematic review and meta- analysis aims to 
comprehensively characterise and estimate the incidence 
of CRC based on available data. These estimates will raise 
awareness regarding the current incidence of CRC in 
Africa and will guide future public health allocation of 
resources to prevent, control and treat CRC.

METHODS
Search strategy and selection criteria
This study adheres to the reporting guidance provided 
in the Preferred Reporting Items for Systematic Reviews 
and Meta- Analyses in online supplemental table 1.7 8 We 
searched PubMed (MEDLINE), OVID (MEDLINE), Scopus 
and Cochrane Library databases from inception to 12 
December 2020 for articles reporting the incidence rates 
of CRCs in Africa. We searched the grey or difficult to 
locate literature, including Google Scholar and preprint 
servers. We performed handsearching of the reference 
lists of included studies, relevant reviews or other relevant 
documents. The search terms of interest were identified by 
using Medical Search Headings (MeSH). They included 
“colorectal cancer” OR “colon cancer” OR “rectal cancer” 
OR” colorectal carcinoma” AND “epidemiology” OR “inci-
dence” OR “prevalence” AND “ Africa”. Duplicate studies 
were initially extracted via Endnote software. Three reviewers 
(NA, MT and PS) independently screened titles and abstracts 
of the studies for inclusion eligibility. The comprehensive 
list of studies found from the initial search was transferred 
into Endnote, which further removed duplicate studies. The 
inclusion criteria for this meta- analysis and systematic review 
were defined as studies that (1) reported the incidence or 
prevalence estimates of CRC in Africa; (2) were conducted 
in human subjects and (3) were population based (all cases 

in a defined geographical area, or hospital or community- 
based surveillance). Excluded studies were not conducted in 
humans or did not directly report the rates of CRC, meta- 
analyses, literature reviews or commentaries.

Patient and public involvement
No patient and public involvement in this systematic 
review and meta- analysis.

Data extraction and quality assessment
After the reviewers initially screened titles and abstracts 
of potential articles, full- text articles were independently 

Figure 1 PRISMA flow chart of a systematic review of 
colorectal cancer incidence in Africa. PRISMA, Preferred 
Reporting Items for Systematic Reviews and Meta- Analyses.

Figure 2 Overall and sex- specific annualised age- 
standardised incidence rates (ASIR) of colorectal cancer in 
Africa. Event values represent the ASIR of colorectal cancer 
per 100 000 population. Blue squares and their corresponding 
lines are the point estimates and 95% CIs. Maroon diamonds 
represent the pooled estimate of the ASIR, overall and by sex 
(width denotes 95% CI). Although not statistically significant, 
the pooled ASIR of colorectal cancer in Africa was higher 
in males (I2=39) than in females (I2=37). P for interaction 
comparing the different subgroups=0.37.
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screened by three reviewers (NA, MT and PS) for eligibility. 
In the event of a discrepancy regarding an article’s inclu-
sion, a consensus was reached by discussion. Articles that 
met inclusion criteria had appropriate data extracted using 
a standard data collection form. We extracted the following 
information: the year of publication, country, region, cohort 
and cohort year, study design, sample size, gender percent, 
sample size of patients with CRC. If duplicate articles identi-
fied, we included only mutually exclusive data.

Assessment of methodological quality of the papers
The methodological quality of studies was assessed with 
the Newcastle- Ottawa Scale, a validated tool for assessing 
quantitative cross- sectional, case–control and cohort 
studies.9 Scores of 8 to the maximum score of 9 were 
defined as high quality, scores of 5–7 as intermediate 
quality, and scores of 1–4 as low quality.

Standardisation
Age standardisation of incidence rates was carried out 
by the direct method, using age specific rates for 5- year 
age groups and the world standard population and was 
reported by each paper.10

Statistical analysis
The primary outcome of interest was the overall and sex- 
specific annual age- standardised incidence rate (ASIR) 
of CRC . The metaprop function from the R package 
meta was used to calculate the pooled effect estimates 

using random effects models.11 We applied the DerSimo-
nian and Laird random effects method to estimate the 
pooled between- study variance (heterogeneity).12 Indi-
vidual and pooled estimates were graphically displayed 
using forest plots. A random effects model assumes the 
observed estimates of CRC can vary across studies because 
of real differences in the effect in each study as well as 
sampling variability (chance). Between- study heteroge-
neity was assessed using I2 statistics, expressed as % (low 
(25%), moderate (50%) and high (75%) and Cochrane’s 
Q statistic (significance level <0.05).13 To investigate 
the sources of heterogeneity, we conducted subgroup 
analyses using year of study (Before and after the year 
2000), United Nations regions (SSA vs North Africa) and 
United Nations subregions (Western, Eastern, Southern, 
Northern and Eastern Africa). Results were reported as 
the annual ASIR per 100 000 person- time. Potential ascer-
tainment bias (as might be caused by publication bias) 
was assessed with funnel plots by plotting the study effect 
size against SEs of the effect size and Egger/Begg test.14 
All statistical analyses were performed with R software, 
V.4.0.3 (R Core Team, Vienna, Austria).

RESULTS
Study selection
Our initial searches yielded 1203 studies, of which 53 
underwent full- text screening (figure 1). Of these, 22 

Figure 3 Overall age- standardised incidence rates (ASIR) (per 100 000 population) of colorectal cancer in Africa stratified by 
United Nations region (North Africa and sub- Saharan Africa). Event values represent the ASIR of colorectal cancer per 100 000 
population. Blue squares and their corresponding lines are the point estimates and 95% CIs. Maroon diamonds represent the 
pooled estimate of the ASIR, overall and by United Nations regions (width denotes 95% CI). Although not statistically significant, 
the pooled ASIR of colorectal cancer in Africa was higher in North Africa (I2=76) than SSA (I2=45). P for interaction comparing 
the different subgroups=0.21. SSA, sub- Saharan Africa.



4 Arhin N, et al. BMJ Open 2022;12:e052376. doi:10.1136/bmjopen-2021-052376

Open access 

were conference proceedings, 15 came from overlap-
ping populations and 2 were systematic reviews. A total 
of 14 studies matched all the eligibility criteria. Of the 
included studies, 2 were from South Africa,15 16 2 from 
Zimbabwe,17 18 and 1 from Ghana,19 Eritrea,20 The 
Gambia,21 Guinea,22 Ivory Coast,23 Mali,24 Malawi25 and 
Tunisia,26 Uganda,27 and Sudan28 each. The paper by 
Wabinga et al from Uganda described cancer incidence 
at four time points, 1960–1966; 1967–1971; 1991–1994 
and 1995–1997.27 These time points were analysed inde-
pendently to allow for trend analysis. A total of 3365 indi-
viduals with CRC (mean age, 58 years, 53% male) were 
analysed. The percentages of colon and rectal cancer 
were 65% and 35%, respectively. The percentage with 
locally advanced and metastatic disease (stage III and IV) 
was 57.9%. Adenocarcinoma represented the majority 
of diagnosed CRCs with a small proportion representing 
squamous cell carcinoma. Grades 1, 2 and 3 were 32.4, 
60.7 and 8.36%, respectively.

ASIRof CRC per 100 000 person-year
As displayed in figure 2, the overall annual ASIR of CRC 
per 100 000 person- year was 6.30 (95% CI 4.59 to 8.65). 
The rates were slightly higher in males than in females 

but not significantly different (4.76 vs 4.18). The hetero-
geneity was moderate (I2=58%).

Subgroup analysis was performed by the United Nations 
regions (North Africa vs SSA) and by United Nations 
subregions. Although the point estimate was higher in 
North Africa (8.66) compared with SSA (5.91), the differ-
ence was not significant (figure 3).

Furthermore, the rates were greater in Eastern (8.29) 
and Northern (8.66) Africa compared with Western (3.55) 
and Southern (3.57) Africa, but not significantly different 
(figure 4). To assess if the rates from recent studies (2000 
and later) are higher than older studies (Before 2000), 
we carried out a stratified analysis. There was no differ-
ence in the rates of CRC 5.55 (95% CI 2.57 to 11.96) and 
6.50 (95% CI 4.72 to 8.94), respectively (figure 5). The 
trend in ASIR has remained nearly constant at 4.5 per 
100 000 population for the last six decades (figure 6).

Study quality, publication bias and sensitivity analyses
The median study quality score for studies reporting on 
the incidence was 5 out of 8 (range=4–9). The funnel plot 
(online supplemental figure 1A) the value of the Egger 
test (p<0.0001) and Begg test (p<0.0001) indicated the 
presence of publication bias. We used the trim and fill 

Figure 4 Age- standardised incidence rates (ASIR) (per 100 000 population) of colorectal cancer in Africa stratified by United 
Nations subregions (Northern, Western, eastern and southern Africa). Event values represent the ASIRs of colorectal cancer 
per 100 000 population. Blue squares and their corresponding lines are the point estimates and 95% CIs. Maroon diamonds 
represent the pooled estimate of the ASIR, overall and by United Nations subregion (width denotes 95% CI).
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method to adjust for the publication bias. If the asym-
metry is due to publication bias, the adjusted estimates fall 
in the range of 5.76 to 12.22. Finally, Influence sensitivity 
analyses were by excluding and replacing one study at a 

time (leave- one- out method) from the meta- analysis and 
calculating the pooled ASIR for the remaining studies. 
No significant change from any of the pooled estimates 
was observed when other studies were removed in turn. 
The pooled ASIR ranged from 5.93 to 6.67 (online 
supplemental figure 1B)

DISCUSSION
This paper provides a comprehensive meta- analysis of the 
patterns and trends in the CRC incidence in Africa. The 
estimated annual ASIR of CRC per 100 000 persons was 
6.30. This rate is higher than reported in a 2012 system-
atic review of only SSA countries by Graham et al which 
reported a crude incidence rate of 4.04 per 100 000.5 
When compared with SSA, North Africa had the highest 
ASIR of 8.66, while SSA had an ASIR of 5.91. Middle 
Africa was not represented in this meta- analysis.

CRC is known to be the most common malignancy 
of the GI tract,29 and while previously thought to be a 
rare malignancy in Africa, recent data is proving other-
wise.30 31 In addition to being more common than previ-
ously recognised, CRC in Africa tends to present more 
commonly in young adults.31 This trend in young adults 
is similar to current trends in the USA, Asia and Europe, 
where patients usually present with advanced stage, left- 
sided tumours and poor histology.32

In the USA, CRC is the third most common cancer 
in both men and women but the second- leading cause 

Figure 5 Age- standardised incidence rates (ASIR) (per 100 000 population) of colorectal cancer in Africa stratified by year of 
study (before 2000 and before, 2000 and after). Event values represent the ASIRs of colorectal cancer per 100 000 population. 
Blue squares and their corresponding lines are the point estimates and 95% CIs. Maroon diamonds represent the pooled 
estimate of the ASIR, overall and by year categorised as before and after 2000 (width denotes 95% CI). There is no difference in 
the rates between the year categories.

Figure 6 Temporal trends in the incidence rates (per 
100 000 population) of colorectal cancer in Africa. Rates were 
constant over time. UN, United Nation.
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of cancer death.33 Rates of CRC in the USA have been 
declining since the mid- 1980s in patients older than 
50 years old, mainly due to increased cancer screening 
and changes in lifestyle. This is in sharp contrast to 
young adults <50 years old where there is an expected 
exponential increase between 2020 and 2030.34 
According to a study by Siegel et al, the ASIR of CRC 
in the USA from 2012 to 2016 was 38.7 per 100 000 
persons.21 Furthermore, in the USA, the ASIR in Blacks 
from 2012 to 2016 was 45.7 compared with 38.6 in non- 
Hispanic whites.22 23 People of African descent present 
at a younger age and with more advanced disease at 
diagnosis and have the highest mortality rate among 
different ethnic groups.35 Factors responsible for these 
differences are multifactorial, including known health 
disparities, socioeconomic status, genetic factors and 
dietary influences.36 37

Even though our study provides much lower ASIRs, it 
is assumed that these do not accurately reflect the actual 
incidence of CRC in Africa. We suspect this number to 
be much higher. According to the study by Laiyemo 
et al, there is no population- based CRC screening or 
guidelines in any African country to date.38 39 To better 
understand the true incidence rates of CRC in Africa, 
standardised screening guidelines must be established. 
Given the lack of screening, patients commonly present 
with advanced disease. More countries are imple-
menting and establishing PBCR39 described in this 
study by Omonisi et al. These registries should inform 
us of more specific country incidence rates and allow 
for further population- based studies that could unravel 
the mysteries behind the increased risk of CRC in 
people of African descent.

The present analysis has major strengths. First, all 
United Nations regions (North Africa, SSA) and subre-
gions (Eastern, Western, Southern and Northern Africa) 
of Africa were represented (except Middle Africa). Thus, 
our findings can be generalisable at the regional level 
of Africa. Second, we included recent estimates of CRC 
in Africa. The present estimates are the most updated 
figures of the rates of colorectal cancer in Africa and thus 
can be used to inform the prevention and control strate-
gies. Nevertheless, this study has some limitations. First, 
country- level data came from only 18% of the continent, 
meaning most countries were not represented due to the 
lack of published literature on CRC incidence in these 
countries. Therefore, the estimates may not be general-
isable at the country level. To mitigate this limitation, we 
conducted subgroup analysis by African regions (North 
Africa, SSA) and subregions (Eastern, Western, Southern 
and Northern Africa) to explore possible regional and 
subregional specific rates. Second, the estimates could 
suffer from potential selection bias due to a lack of random 
population- based studies such as those conducted by the 
demographic and health surveys programme and country- 
based cancer registries. However, the present systematic 
review and meta- analysis provides the updated estimates 
of CRC in Africa using the best available information, and 

we have applied rigorous sensitivity analysis to minimise 
bias.

CONCLUSION
CRC estimates in Africa are heterogeneous and could 
be underestimated. Population- based CRC data are 
scarce in Africa. High- quality data collection systems 
such as PBCR may facilitate country- specific rates and 
provide accurate information which would be lucrative 
to the consideration of resources needed for screening, 
early detection, treatment and improving overall 
patient outcomes.
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