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Abstract 
Objectives: It is known that African American men have a greater risk of prostate cancer than white 

men. We investigated whether this was true for first-generation black Caribbean and black African 

men in the United Kingdom. 

 

Methods: A clinical cohort study design recruiting all cases of prostate cancer diagnosed 

over a 5-yr period and residing in defined areas of London and Bristol. We calculated the age-

standardised incidence rates and relative risk for all black men, and black Caribbean and black 

African men versus white men. 

 

Results: Black men had higher age-adjusted rates of prostate cancer (166 per 100,000, 95% 

confidence interval [95%CI], 151–180 per 100,000) than white men (56.4 per 100,000, 95%CI, 

53.3–59.5 per 100,000). The relative risks for all black, black Caribbean, and black African men 

were 3.09 (95%CI, 2.79–3.43; p < 0.0001), 3.19 (95%CI, 2.85–3.56; p < 0.0001) and 2.87 

(95%CI, 2.34–3.53; p < 0.0001), respectively. There was no strong evidence that the rates for 

black Caribbean differed from black African men. The higher risk in black men compared with white 

men was more apparent in younger age groups ( p value for interaction <0.001). 

 

Conclusions: Black men in the United Kingdom have substantially greater risk of developing prostate 

cancer compared with white men, although this risk is lower than that of black men in the United 

States. The similar rates in black Caribbean and black African men suggest a common genetic 

aetiology, although migration may be associated with an increased risk attributable to a gene–

environment interaction. 

mailto:y.ben-shlomo@bristol.ac.uk


This is an author produced version of a paper published as Ben-Shlomo, Y., Evans, S., Ibrahim, F., Patel, B., Anson, K., Chinegwundoh, F., 

Corbishley, C., Dorling, D., Thomas, B., Gillatt, D., Kirby, R., Muir, G., Nargund, V., Popert, R., Metcalfe, C., Persad, R. (2007). The Risk of 

Prostate Cancer amongst Black Men in the United Kingdom: The PROCESS Cohort Study. European Urology, 53(1), 99-105. This paper has 

been peer-reviewed but does not contain final published proof-corrections or journal pagination. 

1. Introduction  

In the United Kingdom, prostate cancer is of major public health importance, being the most 

common cancer in men [1]. The incidence rate has risen steadily over the last 15 years, although 

the degree to which this rise reflects increased detection and/or a true increase in risk remains 

uncertain [2,3].  

Data from the United States, Africa, and the Caribbean demonstrate that significant ethnic 

variations for prostate cancer risk exist [4–7]. The incidence rate for American black men is 

estimated to be around 55% greater than that for American white men [4], although this value is 

likely to be an underestimate because uptake of prostate-specific antigen (PSA) testing is lower in 

black men [8]. Incidence rates from the Caribbean and Africa are more variable and, in general, 

much lower than those of black men in the United States, but it is hard to know whether this 

information reflects a genuine lower risk or a less complete case ascertainment due to limited 

provision of urologic services and less thorough health information systems. One notable exception 

was an incidence study [9] from Kingston, Jamaica, which reported that black men had the highest 

incidence rate in the world at 304 per 100,000 men.  

Remarkably little data exist on risk of prostate cancer amongst African Caribbean men in the 

United Kingdom and how this risk value compares with that of their white counterparts. Migrant 

studies can be very informative [10]. Because UK black men are largely first-generation migrants, it 

is uncertain whether they would have rates as high as US black men who have lived in the United 

States for many generations. Such data would help us understand whether the risk of prostate 

cancer changes acutely with migration. An analysis of routine mortality data by place of birth did 

observe elevated prostate mortality rates for both Caribbean and West African immigrants but not 

those from East Africa [11]. These data are not a direct measure of incidence because mortality is 

determined by both incidence and case fatality. Studies from the United States suggest that black 

men may have higher case fatality rates. A large cohort study of men and women in England and 

Wales (the longitudinal study) found a doubling of the standardised incidence ratios (1971–1989) 

for people from the Caribbean (2.2; 95%CI, 1.0–4.1) compared with the general population, but 

this finding was based on only nine cases and wide confidence intervals [12].A recent audit of 

prostate cancer cases from East London observed a 3-fold increased risk of prostate cancer amongst 

black men compared with white men [13]. This smaller study had too few cases to examine whether 

black men from the Caribbean had any difference in risk compared with black men from the African 

subcontinent.  

Our aim was to establish a UK population-based clinical cohort to derive, for the first time, robust 

estimates of incidence rates and compare the relative risks of developing prostate cancer among 

white men and black men of African and Caribbean ancestry.  

2. Methods  

We undertook a population-based retrospective cohort study by identifying all incident cases of 

prostate cancer in prespecified catchment populations: the PRostate Cancer in Ethnic SubgroupS 

(PROCESS) study. Four areas (North Bristol, South West London, South East London, and North 

East London) with a relatively high proportion of resident black men were chosen. For each area, we 

generated a list of all eligible postcodes that covered these areas using the all-fields postcode 

directory from the Census Dissemination Unit division of the Manchester Information & Associated 

Services (MIMAS) Web site [14].  

Ethical approval for the study was provided by the South West Multicentre Research Ethics 

Committee.  

2.1. Case definition  

The case definition for inclusion in the study was a histologically proven or a clinical diagnosis (see 
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below) of prostate cancer in men resident in our prespecified catchment areas diagnosed over a 

specific 5-yr period. The study was piloted in the Bristol area during the period 1995–1999, but this 

period was changed to 1997–2001 for the other areas because there were difficulties accessing 

historical data in some areas.  

2.2. Case ascertainment  

Cases were ascertained by using a multisource approach, which included data from (1) pathology 

databases, (2) hospital discharge diagnosis files, (3) PSA records >10 ng/ml, (4) Cancer Registry 

(Bristol Centre only), and (5) urology department database (North West London centre only). We 

started with the pathology database and then checked for any additional cases from each source 

sequentially. (For the North West London centre we started by combining the pathology and urology 

department databases.) Records from each data source were cross-checked by local staff in the 

urology department, and duplicate records were removed. Hospital records were reviewed when a 

case was not found on the histology database but appeared to have a clinical diagnosis of prostate 

cancer and/or an elevated PSA result. In some cases this approach confirmed a histologic diagnosis 

or diagnosis other than prostate cancer. Where there was uncertainty as to the diagnosis (‘‘grey 

case’’), an anonymised case vignette was produced and presented to a panel of at least four 

urologists who had to reach a consensus as to whether the case should be included as a ‘‘clinical’’ 

(non–histologic-proven) case or excluded because there was insufficient evidence to confirm the 

diagnosis.  

2.3. Classification of ethnicity  

We classified the ethnicity of each man using a hierarchical approach. Men known to be alive were 

asked to complete a questionnaire that included the 2001 census questions on ethnicity. When the 

man was known to have died, the next of kin was contacted, if possible, as long as the death had 

occurred more than 6 mo in the past. If this was not possible, we next used data from the hospital 

administration system or medical records. In the case of North East London, the preexisting urology 

database had ethnicity recorded by staff. If this information was still missing and the man had died, 

we used place of birth from the death certificate as a proxy for ethnicity. In a few cases individual 

consultants reported ethnicity when they could recall it.  

2.4. Census denominator data  

As the resident population of some ethnic minorities changed markedly in the study areas during the 

10-yr period between the 1991 census and the 2001 census, a more accurate estimate of the 

populations at the midpoint of the periods (1997 for Bristol and 1999 for London) over which cases 

were identified was obtained by using linear interpolation. Male ethnicity by age group data from the 

1991 census was accessed from Casweb Local Base Statistics Table 06 and, for the 2001 census, 

from Casweb Standard Table 101. Because of electoral ward boundary changes, interpolation 

between the two time points was based on tracts created by the Social and Spatial Inequalities 

(SASI) group at the University of Sheffield. Tracts are amalgamations of the electoral wards existing 

at different points in time so that, as far as possible, a tract covers the same geographic space at 

each time point [15]. Some tracts also included electoral wards in which no attempt had been made 

to identify cases. The populations contributed by these tracts to incidence rate denominators were 

weighted according to the proportion of included wards in which cases had been sought.  

Separate population age distributions were calculated for white, all black, black African, and black 

Caribbean groups. The white group was obtained by combining the populations of white British, 

white Irish, and white other. The black group was obtained by combining the black African, black 

Caribbean, mixed race black African, mixed race black Caribbean, and other black groups.  

2.5. Statistical methods  
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Anonymised data from each area were aggregated into a master data set for analysis. Age-adjusted 

rates per 100,000 person years were calculated by using the direct method with the hypothetical 

European population as the standard population [16]. We initially calculated the rates for all black 

men aggregated together and then for black Caribbean and black African men. The rates in the 

different amalgamated ethnic groups were compared as age-adjusted rate ratios, which were 

calculated by using Poisson regression. In a sensitivity analysis, the potential effect of missing 

ethnicity data was evaluated by repeating the analysis with the assumption that all identified cases 

with no ethnic code were white as a worst-case scenario.  

3. Results  

We initially identified 2238 subjects but had to exclude 78 cases who were actually diagnosed 

outside our eligible time period, 5 men who were not permanent residents within the catchment 

areas, and 15 men who turned out not to have prostate cancer. This left 2140 incident cases over 

the 5-yr period (227 cases North Bristol, 456 cases South West London, 710 cases South East 

London, 747 cases North East London). The ethnic distribution of the cases was as follows: 1315 

(61.4%) white, 435 (20.0%) black Caribbean, 102 (4.8%) black African, 10 (0.5%) black 

unclassified, 129 (6.0%) other ethnic groups, and 149 (7.0%) ethnicity uncoded.  

The age-specific rates, crude rates, and age-standardised rates are shown in Table 1. In each age 

strata, except for 85 yr and older, the rates were greater for black men (relative rates: 2.0–5.5). 

These differences appeared larger for younger ages. The age-standardised rate for white men was 

56.4 per 100,000 (95%CI, 53.3–59.5 per 100,000) and 166 per 100,000 (95%CI, 151–180 per 

100,000) for black men. When we examined this information by subgroups, we found that the age-

adjusted rate for black Caribbean men was 173 per 100,000 (95%CI, 156– 190 per 100,000) and 

139 per 100,000 (95%CI, 110–168 per 100,000) for black Africans. In both cases the age-adjusted 

rates were larger than the crude rates, although this difference was much more marked for the 

black African men because they have a much younger population (black Caribbean men <40 yr: 

66.8%; black African men <40 yr: 78.8%; Caucasian men <40 yr: 61.9%). A statistical test of 

interaction between ethnicity and age group confirmed the observation that the higher relative rates 

for black men compared with white men were more marked for younger age groups ( p < 0.001 for 

all black men, p = 0.002 for black Caribbean men, p = 0.02 for black African men).  

The age-adjusted relative rates are shown in Table 2. Black men were around three times more 

likely to be diagnosed with prostate cancer than white men (relative risk for black versus white 

men: 3.09; 95%CI, 2.79–3.43; p < 0.0001). Black African men had slightly lower relative risks than 

black Caribbean men, but this finding was compatible with chance variation (relative risk for black 

African versus black Caribbean men: 0.90; 95%CI, 0.73–1.12; p =0.35).  
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Table 1 – Age-specific, crude, and age-adjusted rates of prostate cancer comparing all black, black 

Caribbean, and black African men with white men (overall adjusted rates use the hypothetical 
European population)  

 

The relative risks were slightly attenuated (relative risk for all black versus white men: 2.77; 

95%CI, 2.50–3.06; p < 0.0001) when we repeated the analysis by assigning all cases with missing 

ethnicity as white men. We also repeated the analyses excluding cases from the North East London 

centre. This centre previously published an analysis on an independent subset of cases [13] (not 

necessarily the same cases as those ascertained in the PROCESS study). If anything, the relative 

rates were even larger (3.57; 95%CI, 3.16–4.04; p < 0.0001) with the exclusion of this centre, 

indicating that our results were independent of that previous publication.  

To compare our results with US data, we used US age-specific rates for black men in 1999 (taken 

from www.seer.cancer.gov ) to calculate age-standardised rates using the European standard 

population. This calculation resulted in a US black rate of 283 per 100,000 compared with 166 per 

100,000 for UK black men (US white rate was 172 per 100,000).  

4. Discussion  

This is the first large study that compares incidence rates of first-generation black migrants from 

either Africa or the Caribbean with rates of white men in the United Kingdom. Black men have a 3-

fold greater risk of developing prostate cancer, and there is little difference between men of 

Caribbean or African origin. This relative difference is far larger than that seen in the United States 

because of the lower rate of prostate cancer amongst white men in the United Kingdom. Incidence 

rates for US black men in 1999 standardised to the same European standard population used for the 
United Kingdom rates are around  

http://www.seer.cancer.gov/
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Table 2 – Relative rates of prostate cancer among white, all black, black Caribbean, and black 
African men  

Ethnic group    Crude risk ratio     Age-adjusted risk ratio  

 RR 95%CI  p value  RR  95%CI  p value 

Black men vs. white men 1.48 1.34–1.64  0.0006  3.09  2.79–3.43  <0.0001 

Black Caribbean vs. white men  2.68 2.40–2.99  <0.0001  3.19  2.85–3.56  <0.0001 

Black African vs. white men  0.58 0.47–0.71  <0.0001  2.87  2.34–3.53  <0.0001 

Black African vs. black Caribbean men  0.22 0.17–0.27  <0.0001  0.90  0.73–1.12  0.35 

 RR = relative rate; 95%CI = 95% confidence interval.  

 

70% higher than what we have observed in the United Kingdom. The greater routine use of PSA 

testing in the United States would be expected to result in higher incidence rates because of the 

inclusion of screen-detected cases, but the differences are greater than would be expected on the 

basis of simulation predictions [17].  

4.1. International data  

Data from routine cancer registries from the Caribbean and Africa are hard to interpret but suggest 

much lower rates for black men than those observed from the United States or United Kingdom 

[5,6] (Table 3). These results may underestimate the true rates either because of limited provision 

of urologic services and/or limitations with the completeness of registry data in these areas [18]. 

One study [19] from Nigeria reported a higher incidence rate of 127 per 100,000, but this finding 

was restricted to men aged 45 yr and older; hence, the total population rate is much lower (see 

Table 3 for estimated total population rate). Some publications from the Caribbean suggest much 

higher rates amongst black men [20], in particular a study from Kingston, Jamaica [9].  

The study of clinical cases from Kingston ascertained all cases diagnosed from 1989 to 1994 using 

multiple sources. It reported the highest age-standardised incidence rate in the world of 304 per 

100,000 men in stark contrast to another publication [21] from the same population but based on 

registration data, which reported an age-standardised rate of 56.4 per 100,000. We could not fully 

check the paper by Glover and colleagues [9] because they do not present the age distribution of 

their population. However, the crude rate can be calculated from tabulated figures, giving a much 

lower rate of around 70 per 100,000. It is unlikely that standardization to the 1970 US population 

could have produced a 4-fold difference. One possible explanation is that the reported rate may 

have been the cumulative 5-yr rate rather than the annual rate, although this would not explain the 

period-specific rates reported in Table 2 of the paper.  
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Table 3 – Reported incidence rates for clinically detected prostate cancer in selected West African 
and Caribbean countries  

 
 

4.2. Limitations of this study  

It is important to consider several important limitations to our study. We were not able to ascertain 

cases that were diagnosed and managed solely in the private sector except in one area in which 

private biopsies were processed through the National Health Service hospital. This omission is 

unlikely to have resulted in many missed cases because our men resided mainly in relatively 

deprived areas. However, it may have biased our results to overestimate the black–white 

differences, because we suspect that private cases would have been more likely to be white than 

black. Because of boundary changes, we had to aggregate areas to make them directly comparable 

between census years and then interpolate between the ethnic group and age-specific populations 

to estimate the populations during the study period. This approach is unlikely to have produced bias 

in the relative risks. Our age-standardised rate for all cases was 75.2 per 100,000 (including men of 

unknown ethnicity), which is consistent with routine cancer registration data for 1999 in similar 

parts of London (between 59 to 88 per 100,000) [22]. In 7% of cases, ethnic status was unknown. 

Our sensitivity analysis demonstrated that the results were not changed dramatically even under the 

extreme worst-case scenario that all such men were white.  

4.3. Implications for aetiology and public health  
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Our observation that younger black men were at greater relative risk is interesting and potentially 

important because such men have longer remaining life expectancy than their older counterparts 

and may have more to benefit from screening and early treatment. A case for screening would be 

further supported if one believes that black men have a worse prognosis [23,24] as suggested from 

US data. However, our own UK data do not suggest that black men have worse prognosis than 

white men (manuscript in preparation). Any decision to introduce population-based screening must 

have strong evidence that the benefits of screening outweigh the potential adverse effects [25].  

Most of the black African men in our study originated from West Africa and hence would be 

genetically similar to black Caribbean men because the latter were transported from the West Coast 

of Africa to the Caribbean to work on plantations [26].It is reasonable to assume that almost all our 

black men were born overseas and migrated to Britain sometime in their adulthood [27]. It is 

therefore likely that these men share a common genetic susceptibility for an increased risk of 

prostate cancer [28,29]. If one accepts that the rates in West Africa and the Caribbean are lower 

than those in the United Kingdom and United States, then the data suggest a ‘‘migrant’’ effect, 

whereby first-generation migrants in the United Kingdom have a greater risk than that in their 

country of origin, whilst African American men, who have had many more generations of exposure 

to a Westernised life style, have the greatest risk, assuming that PSA screening does not fully 

explain the much higher rates in the United States. This would strongly support the notion of an 

interaction between common environmental factors acting across the adult life course [30], which is 

related to Westernisation, and increased genetic susceptibility [3]. If one accepts the validity of the 

high rates from Jamaica, then the high rates observed in the United Kingdom and United States are, 

if anything, less than one would have predicted given better access to health care and PSA 

screening.  

5. Conclusions  

Our study has demonstrated that black men in the United Kingdom have a much higher relative risk 

of developing prostate cancer than white men and that this risk is more marked for younger men, 

although the absolute risk for black men in the United Kingdom is still less than that of African 

American men. Future research needs to confirm whether black men in the Caribbean and Africa 

have similar, higher, or lower rates than those for black men in the United Kingdom and United 

States so that we have a clear idea as to the role of migration on prostate cancer risk. If migration 

is associated with an increased risk, then epidemiologic studies need to identify potentially 
modifiable risk factors to guide primary prevention programmes.  
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