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Abstract. Barbados is an island in the Eastern Caribbean 
that is reported to have the 8th highest incidence of colorectal 
cancer (CRC) worldwide. However, these figures are based 
only on estimates, and there is little available epidemiological 
data collected from Barbadians with CRC. The present study 
sought to collect epidemiologic data from patients in Barbados 
diagnosed with CRC. This information is considered impor‑
tant to shape national public health policies. For this purpose, 
hospital admission registers at all tertiary care facilities in 
Barbados were retrospectively audited over a four‑year period 
from January 1, 2014 to December 31, 2018 to identify patients 
who underwent operative treatment for CRC. The following 
data were extracted: Age, sex, ethnicity, the location of the 
primary tumour and tumour stage. Descriptive statistical 
analyses were generated using SPSS version 21.0. The results 
revealed that there were 97 patients with CRC at a mean age 
of 64.9 years (SD ±12.2) and a male preponderance (1.3:1). 
The majority (93.8%) were from the African diaspora. Only 
18.5% of diagnoses were made at (opportunistic) screening. 
Consequently, two thirds of the patients had advanced‑stage 
disease at diagnosis. The disease staging of the patients was 
as follows: Stage 0 (1%), stage  I (10.3%), stage  II (23.7%), 
stage III (38.1%) and stage IV (26.8%). Right‑sided primary 
tumours were most common (44.3%), followed by left‑sided 
(41.2%) and rectal lesions (14.4%). Women were significantly 
more likely to have right‑sided lesions (55 vs. 45%) and males 
were more likely to have rectal lesions (77 vs. 23%). On the 
whole, the present study highlights the need to implement a 
national screening programme in this high‑risk population of 
African origin with a predominantly right‑sided distribution of 
CRC primary tumours. This is reinforced by the fact that 10% 

of patients will be diagnosed before the age of 50 years with 
more aggressive disease.

Introduction

Barbados is a developing island state in the Eastern Caribbean 
that occupies an area of 166 square miles and has a popula‑
tion of 287,371 individuals (1). The World Health Organization 
(WHO) published Globocan data in 2020 suggesting that 
colorectal cancer (CRC) was the second most common 
cause of cancer‑related mortality in Barbados (2). However, 
in that publication, the WHO also acknowledged that no 
country‑specific data were available. Therefore, the majority 
of Barbadian Globocan 2020 statistics were derived ‘from 
national mortality estimates by modelling using mortality: 
Incidence ratios derived from cancer registry data in 
neighbouring countries’ (2). 

While it is reasonable to base estimates on data from neigh‑
bouring countries with similar populations, it is also possible 
that cultural, environmental and/or genetic differences may 
exist in the Barbadian population. Therefore, the present study 
sought to collect demographic data from Barbadian patients 
diagnosed with CRC. These are considered important data 
that could shape public health policies and guide screening 
protocols in Barbados. 

Patients and methods

Patient information. Barbados is a small independent island 
in the Eastern Caribbean that is classified as a high‑income 
country in a region of predominantly middle‑income econo‑
mies. The Government of Barbados offers free health care to 
all legal residents, funded by state taxation, through a network 
of public health clinics distributed across the nation. When 
necessary, these clinics refer patients to the sole public tertiary 
referral centre located in the capital city of Bridgetown. 
All patients who are diagnosed with CRC in the govern‑
ment‑subsidized health care delivery system are referred to 
this facility for definitive surgical and oncologic care. There 
is also a parallel private health care system in Barbados that 
is staffed by independent providers on a fee‑for‑service model. 
At the time of the present study, there was one private facility 
providing tertiary surgical and medical oncologic care for 
patients with CRC on the island of Barbados. Colonoscopies 
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were available in both healthcare systems from five providers 
across the island. 

Approval was secured from the Institutional Review 
Board (Caribbean Colon Cancer Initiative Review Board, 
CCCI/2020/12‑3) to retrospectively audit hospital admis‑
sion registers at both facilities over a four‑year period from 
January 1, 2014 to December 31, 2018. Patients who under‑
went operative treatment for CRC over the study period were 
identified and their hospital records were retrieved for detailed 
analysis. The following data were extracted: Age, sex, ethnicity, 
mode of diagnosis, location of the primary and American Joint 
Committee on Cancer (AJCC) stage. Right‑sided primary 
tumours were defined as those that arose in the cecum, ascending 
colon, hepatic flexure and/or transverse colon (3). Left‑sided 
primary tumours were defined as those that originated from 
the splenic flexure, descending colon and/or sigmoid colon (3). 
Rectal lesions were considered separately. 

Statistical analysis. Descriptive statistical analyses of patient 
data were generated using SPSS version 21.0 (SPSS, Inc.). 
Descriptive analyses for the dataset were performed using 
the Chi‑squared test and a P‑value <0.05 was considered to 
indicate a statistically significant difference. 

Results

Over the study period, 97 patients were diagnosed with CRC 
at a mean overall age of 64.9 years (SD ±12.2) at the time of 
diagnosis. There was a male preponderance, with 54 males at 
an average age of 64.5 years (median, 64; mode, 64; SD ±11.3) 
and 43 females at an average age of 65.4 years (median, 63; 
mode, 58; SD ±13.5) (Table I). The majority (93.8%) of patients 
diagnosed with CRC in this population were of Afro‑Caribbean 
ethnicity. The prevalence of CRC was examined according to 
age. The incidence of CRC increased with age, and peaked in 
the seventh decade of life, as illustrated in Fig. 1. 

At the time of the study, there was no organized national 
screening programme in Barbados, although faecal occult 
blood testing and colonoscopies were available ad hoc from 
public and private facilities. A few doctors practiced oppor‑
tunistic screening with faecal occult blood testing and/or 
colonoscopy. However, the majority of patients who were diag‑
nosed with CRC over the study period were diagnosed upon 
investigational colonoscopy after they presented with symp‑
toms. Only 15 (15.5%) of patients had their diagnoses made at 
opportunistic screening and 82 (84.5%) were diagnosed after 
developing symptoms suggestive of CRC. 

When the location of the primary tumour was evaluated, 
right‑sided lesions were found to be the most prevalent (Fig. 2). 
The most common location for a CRC primary tumour was the 
right side (44.3%) followed by left‑sided lesions (41.2%) and 
then those in the rectum (14.4%). 

When the distribution of CRC was examined according to 
sex, a statistically significant association between sex and the 
location of the primary tumour was noted (Fig. 3). Females were 
significantly more likely to have right‑sided lesions (55 vs. 45%, 
P<0.04) and males were more likely to have a rectal primary 
tumour (77 vs. 23%; P=0.023). At the time of diagnosis, two 
thirds of the patients already had locally advanced or meta‑
static CRC upon presentation, as illustrated in Fig. 4.

Discussion

Colorectal cancer is the third most common type of cancer 
globally (4) and this is mirrored in Barbados. The Barbadian 
National Cancer Registry (5) documented that CRC accounted 
for 15% of all cancer diagnoses on the island, rendering it the 
third commonest cancer in Barbados, following prostate and 
breast cancers, respectively.

Using the estimated age standardized incidence rate of 
30.3 per 100,000 individuals published in the WHO Globocan 
statistics (2), the American Institute for Cancer Research (6) 
ranked Barbados and Japan equally for the 8th highest rate 
of CRC worldwide. In fact, Barbados was the only Caribbean 
country to be ranked in the list of the top 25 nations with the 
highest CRC incidence worldwide (6). Although the incidence 
of CRC in Barbados is high, published research on epidemio‑
logical patterns and demographics in this population is limited. 
The present study only encountered two existing publications 
reporting on CRC in Barbados (5,7). 

The majority of research reports a predilection for CRC 
occurring in males (8). This was also the pattern observed in 
Barbados (1.3:1). International data indicate that males have 
significantly more cancer‑related deaths than females (9,10) 
and a significantly lower overall survival (9,11,12). Of note, the 
other Caribbean islands have reported different patterns, with 
published data from Jamaica (13,14), Trinidad and Tobago (15) 
and an older Barbadian study (7), all reflecting a female predi‑
lection. The only other Caribbean nation that reported a male 
preponderance was Martinique (16).

There is consensus that the incidence of CRC increases 
with age (8). This pattern was also observed in Barbados, with 
a peak incidence in the 7th decade of life. This was similar in 
other Caribbean populations (13‑16). It was notable that 10.3% 
of CRC cases diagnosed in Barbados were made in individuals 
between 30 and 49 years of age at the time of diagnosis. It 
is important to acknowledge this finding as some researchers 
have established a strong association between early age at diag‑
nosis, higher disease stages and lower survival rates (17,18). 
Gabriel et al (17) examined a cohort of 670,030 individuals 
with CRC and reported that patients who were younger 
than 50 years of age at the time of diagnosis had a statisti‑
cally significant increase in the proportion of stage III (22.7 
vs. 28.6%) and stage IV (25.5 vs. 14.3%) disease compared with 
older patients. The patients younger than 50 years at diagnosis 
also had a greater proportion of poor prognosticators (high 
tumour grade, lympho‑vascular invasion, perineural invasion 
and elevated carcinoembryonic antigen levels), as well as a 
worse overall survival (17). While it is uncommon for patients 
to be diagnosed with CRC at this age, it is an important public 
health message that 1 in every 10 Barbadians with CRC will 
be diagnosed between 30 and 49 years of age. 

Although the incidence of CRC in sub‑Saharan Africa 
is low (4 per 100,000  individuals), there is existing data 
establishing that individuals from the African diaspora have 
a greater incidence of CRC (19,20), an increased association 
with KRAS mutations (18,21) and more aggressive tumour 
biology (17,18,22,23). It has been suggested that these differ‑
ences are linked to a combination of factors that include 
genetic predispositions, environmental influences, lifestyle 
patterns and dietary factors. With that in mind, it is important 
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to acknowledge that 94% of individuals with CRC in Barbados 
were from the African diaspora. There are also data to indicate 
that there is an increase in cancer‑related mortality in indi‑
viduals of African descent, a lower socio‑economic status and 
lower educational levels (17,18,22). The debate continues on 
whether this is due to a lack of screening, inequity in access 
to oncology care, socioeconomic factors or genuine differ‑
ences in tumour biology. At the very least, Barbadians must 
be educated about these differences, as 92.4% of the nation is 
from the African diaspora (1). 

It is currently accepted that there are fundamental clinical 
differences based on the geographic origin of the CRC 
primary tumour (24). There is consensus on the definition 
of geographic origin of the primary (3,24). The standardized 
definition of a right‑sided CRC is one that originates in the 
caecum, ascending colon, hepatic flexure and/or transverse 

colon (3). Moreover, the standardized definition of a left‑sided 
lesion is that arises from the splenic flexure, descending 
and/or sigmoid colon (3). Different onco‑genetic pathways 
are involved, where right‑sided CRCs have a high associa‑
tion with microsatellite instability. Consequently, right‑sided 
CRC tends to present late, with non‑specific symptoms (15), 

Figure 4. Distribution of the American Joint Committee of Cancer Stage at 
the time of diagnosis.

Figure 3. Analysis of the distribution of colorectal cancer primary tumours 
according to sex. Females were significantly more likely to have right‑sided 
lesions (55 vs. 45%, P<0.04) and males were more likely to have a rectal 
primary tumour (77 vs. 23%; P=0.023).

Figure 2. Distribution of colorectal cancer primaries throughout the colon. In 
this population, right‑sided lesions (red) were more common than left‑sided 
primaries (yellow) and rectal primaries (green).

Figure 1. Distribution of colorectal cancer according to age in decades.

Table I. Demographics of the patients with colorectal cancer 
in the present study.

	 No. of
Parameter	 patients (n=97)	 Percentage

Mean age ± SD (years)	 64.9+12.2	 ‑
Sex		
  Male 	 54	 55.7
  Female	 43	 44.3
Mode of diagnosis		
  Screening detected	 15	 15.5
  Symptomatology present	 82	 84.5
Location of primary tumour		
  Right side	 43	 44.3
  Left side	 40	 41.2
  Rectum	 14	 14.4
American Joint Committee 		
on Cancer Stage
  0	   1	
  I	 10	
  II	 23	
  III	 37	
  IV	 26	
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a higher cancer‑related mortality (9,12,18,25,26) and worse 
overall survival statistics  (18,27). These data have signifi‑
cant implications on the present study, as it was shown that 
the predominant pattern was right‑sided disease in 44.3% of 
Barbadian patients. In a previous study, Zbar et al (7) also 
reported a significant right‑sided shift over two decades in 
Barbadian patients, without a decline in left‑sided primaries. A 
right‑shift was also observed in other Caribbean nations, with 
McFarlane et al (13) reporting right‑sided lesions in 28.5% of 
Jamaican patients and Joachim et al (16) reporting right‑sided 
lesions in 26.3% of patients in Martinique. 

Only one study from the Caribbean suggested a left‑side 
predominant pattern. Rampersad et  al  (15) examined 118 
resected specimens in Trinidad and Tobago, and reported a 
predominance of left‑sided lesions. However, in that study, 
the authors assigned rectal tumours as left‑sided lesions, 
contrary to most definitions. They reported that right‑sided 
lesions, which they defined as those ‘found in the ascending 
colon, including the caecum, and up to the proximal half of 
the transverse colon’, accounted for 27% of all CRC primary 
tumours. These were similar to the figures reported by 
McFarlane et al (13) (28.5%) and Joachim et al (16) (26.3%). 
The figures were generally lower than those observed in 
Barbadians, although this was expected since Barbados was 
the only country to be ranked in the list of the top 25 nations 
with the highest CRC incidence worldwide (6).

The present study demonstrated that Barbadian females 
were statistically more likely to develop right‑sided lesions 
than males. This is in accordance with established epidemio‑
logic patterns in international studies (9,12,25,27). This is an 
important point to note since right‑sided lesions tend to have 
a more aggressive behaviour (9,12,25,26) and worse survival 
statistics (18,27).

In the present study, less than one in every seven patients 
had their diagnoses made at opportunistic screening. Therefore, 
it was not surprising that the majority of our patients presented 
with advanced stage III (38.1%) or stage IV (26.8%) disease. 
In addition, the knowledge that 10% of individuals will be 
diagnosed prior to the age of 50 years, and that these patients 
tend to have a worse disease course, draws attention to the 
urgent need to implement national screening programmes. A 
number of authorities have advocated screening to aid in early 
detection and treatment to reduce the morbidity and mortality 
associated with CRC. The Pan American Health Organization 
endorsed screening programmes for Latin American and the 
Caribbean ‘with tests that include flexible sigmoidoscopy 
or colonoscopy’ (28). However, policy makers may consider 
modifying this in Barbados, since screening sigmoidoscopy 
would have missed the right‑sided CRC primaries in this 
population (44.3%).

There are certain limitations to the present study which 
should be noted. One limitation was that the study methodology 
only allowed the collection of data from patients undergoing 
surgery for CRC. Data from patients with early‑stage CRC 
treated endoscopically and those with stage IV CRC who were 
not amenable to surgical treatment would not be included in 
the data collection. 

A second limitation to the present study was that immuno‑
histochemical and molecular predictive biomarkers for CRC 
were not evaluated. It is estimated that genetic factors, such 

as mutations in the mis‑match repair (MMR), adenomatous 
polyposis coli (APC) and MUTYH genes contribute to the 
development of CRC in as much as 35% of patients (18) and the 
mutations are most common in individuals from the African 
diaspora (18,29‑31). The APC gene mutations allow the tran‑
scription factor β‑catenin to act unopposed, leading to the 
overactivation of stem cells to form an adenomatous polyp (18). 
When other cancer driver gene mutations are acquired, such 
as KRAS, SMADs and p53, there is progression to invasive 
cancer (18). The MMR genes, such as MLH1, MSH2, MSH6 
and PMS2 remove bases that were improperly incorporated 
into DNA during replication  (18,31). The MUTYH protein 
identifies mis‑matched guanine/adenine pairs in DNA and 
initiates a repair event to insert a cytosine base opposite the 
oxidized guanine base. In the event of MUTYH gene muta‑
tions, DNA repair is defective and contributes to hereditary 
CRC (18). When these co‑exist with microsatellite instability 
there is increased predisposition for changes in repeat sequence 
length in tumour DNA, leading to more aggressive, high‑grade, 
poorly‑differentiated, signet‑ring phenotype tumours  (18). 
While microsatellite instability occurs in 15% of the general 
population of persons with CRC (18), it is more common in 
individuals from the African diaspora (31‑33). These markers 
were not available for evaluation in the present study; however, 
these may form the basis of further research in the Barbadian 
population. 

In conclusion, the present study highlights the need to 
implement a national screening programme in this high‑risk 
black population with predominantly right‑sided distribu‑
tion of CRC primary tumours. This is reinforced by the fact 
that 10% of individuals will be diagnosed before the age of 
50 years, with more aggressive disease. 
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