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Abstract
Background: In the UK, a man’s lifetime risk of being diagnosed with prostate cancer is 1 in 8. We calculated both
the lifetime risk of being diagnosed with and dying from prostate cancer by major ethnic group.
Methods: Public Health England provided prostate cancer incidence and mortality data for England (2008–2010) by
major ethnic group. Ethnicity and mortality data were incomplete, requiring various assumptions and adjustments
before lifetime risk was calculated using DevCan (percent, range).
Results: The lifetime risk of being diagnosed with prostate cancer is approximately 1 in 8 (13.3 %, 13.2–15.0 %) for
White men, 1 in 4 (29.3 %, 23.5–37.2 %) for Black men, and 1 in 13 (7.9 %, 6.3–10.5 %) for Asian men, whereas that
of dying from prostate cancer is approximately 1 in 24 (4.2 %, 4.2–4.7 %) for White men, 1 in 12 (8.7 %, 7.6–10.6 %)
for Black men, and 1 in 44 (2.3 %, 1.9–3.0 %) for Asian men.
Conclusions: In England, Black men are at twice the risk of being diagnosed with, and dying from, prostate cancer
compared to White men. This is an important message to communicate to Black men. White, Black, and Asian men
with a prostate cancer diagnosis are all as likely to die from the disease, independent of their ethnicity.
Nonetheless, proportionally more Black men are dying from prostate cancer in England.
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Background
Prostate cancer is the most common cancer in men in the
UK, with 41,736 cases diagnosed in 2011 [1]. Incidence
rates have risen over the last 25 years, largely attributable
to the introduction of prostate-specific antigen (PSA) testing [1], and prostate cancer is predicted to become the
most commonly diagnosed cancer overall in the UK by
2030 [2]. Some cases of prostate cancer grow so slowly
that they might never present any symptoms during the
man’s lifetime and might therefore never be clinically diagnosed [3]. Thus, incidence of prostate cancer captures not
only biological predisposition but also health-seeking behaviour and access to diagnostic testing. Prostate cancer is
the second most common cause of cancer deaths in men
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in the UK, after lung cancer [4–6], with 10,837 deaths
recorded in 2012 [1].
Risk factors for prostate cancer include increasing age
[7], a family history of the disease in a first-degree relative [8–10], body weight [11], and ethnicity [12]. Prostate
cancer incidence rate data in England show that Black
(Black African, Black Caribbean, and Other Black) men
are significantly more likely, and Asian (Indian, Pakistani,
Bangladeshi, and Other Asian) men significantly less
likely, to be diagnosed with the disease compared to
White men [13]. The Prostate Cancer in Ethnic
Subgroups (PROCESS) study [14], and others [15, 16],
calculated Black men are 2 to 3 times more likely to be
diagnosed with prostate cancer compared to White men
of the same age in the UK. In addition, the PROCESS
study showed Black men may be diagnosed 5 years
younger than White men [17, 18], despite equal access
to diagnostic services between ethnic groups [18].
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A systematic review and meta-analysis by Evans et al.
[19] showed that Black men diagnosed with prostate cancer have a poorer prognosis compared to White men.
However, all of the studies included in the analysis were
based in the United States, where the poorer prognosis in
Black men is thought to be due to their less privileged socioeconomic position, and therefore reduced access to
health services which require the patient to pay, and not
necessarily due to them being more likely to be diagnosed
with aggressive prostate cancer [19]. Analysis of the UK
PROCESS study found no evidence of a difference in disease characteristics (stage and Gleason score) at the time
of prostate cancer diagnosis or of under-investigation or
under-treatment in Black men compared with White men
of the same age in the UK [20]. Black men are more likely
to undergo radical treatment compared to White men, although this can be largely explained by their younger age
at diagnosis [16, 20, 21]. Prostate cancer survival data in
the UK show no significant difference in survival rates between Black and White men [13, 16, 22]. However, the
high proportion of cases with unknown ethnicity makes
interpretation of these results extremely difficult. Increasing survival and an aging population have led to more
men dying from prostate cancer at an older age. Prostate cancer mortality rates have been calculated as being
30 % higher in Black than in White men in England, although this was not completely adjusted for population
age, so it is difficult to draw conclusions on differences
in mortality between ethnic groups [23].
The reasons for the increased risk of prostate cancer
in Black men are not yet fully understood, partly due to
the exclusion or under-representation of Black men in
large-scale genome wide association studies, such as that
conducted by Eeles et al. [24], and clinical trials such as
the European Randomized Study of Screening for Prostate
Cancer and the Prostate, Lung, Colorectal, and Ovarian
Cancer Screening trial [25].
It is currently estimated that 1 in 8 men in the UK will
be diagnosed with prostate cancer at some point during
their lives (lifetime risk of diagnosis) [26]. No estimate
for the lifetime risk of dying from prostate cancer has
been calculated. Neither the lifetime risk of diagnosis
nor dying are known by ethnic group. The PROCESS
study [14], and others [15, 16], showed Black men are 2
to 3 times more likely to be diagnosed with prostate cancer compared to White men of the same age in the UK
(relative risk). However, this relative risk figure does not
provide an individual with information on his personal
chance of being diagnosed with prostate cancer or with
the information required in order to make an informed
decision about whether or not to have a PSA test. Therefore, the aim of the present study was to calculate both
the lifetime risk of being diagnosed with and dying from
prostate cancer by major ethnic group in England in order
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to provide updated and improved information on the impact of ethnicity on prostate cancer risk and to raise
awareness amongst those ethnic groups at higher than
average risk.

Methods
Calculating lifetime risk

‘Lifetime risk’ is an estimation of the risk that a newborn
child has of a certain event occurring at some point during their life. Lifetime risk calculations are based on
current incidence and mortality rates and are therefore
calculated under the assumption that the current rates,
within each age group, will remain constant during the life
of the newborn child. Lifetime risk is usually expressed as
a percentage, e.g., 20 %, or using odds, e.g., 1 in 5. Lifetime
risk odds are rounded up to avoid overestimating risk, e.g.,
1 in 4.1 would be rounded up to 1 in 5.
There are several possible methods to calculate the
lifetime risk of being diagnosed with and of dying from
prostate cancer, but the most appropriate is the ‘competing risks’ methodology. All results herein were calculated
using the analytical program package DevCan version
6.7.0, which uses this methodology [27–29] and is similar to the ‘Current Probability’ method [30] used by
others for prostate cancer risk [31]. Both these methods
are appropriate when it is rare to have more than one
diagnosis of the same cancer over the course of a lifetime, as with prostate cancer [32]. Both methods create
hypothetical life tables. However, DevCan more comprehensively accounts for competing risks by calculating
the number of men who are alive and disease-free in
each 5 year age band, as opposed to just the total number alive. In addition to calculating the residual lifetime
risk in each age group, DevCan also enables the calculation of confidence intervals (CIs).
Ethnic group classifications

Two classifications of a person’s ethnic group are used in
censuses and other records, including Hospital Episode
Statistics (HES); these are major ethnic groups (‘White’,
‘Black’, ‘Asian’, ‘Mixed’ and ‘Other’) and, within each of
these, minor ethnic groups. This study presents the lifetime risk of diagnosis and dying from prostate cancer in
the major ethnic groups ‘White’, ‘Black’, and ‘Asian’ only.
This study has not calculated lifetime risk within the
minor ethnic groups due to the small number of prostate
cancer incident cases and deaths in these groups. The
major ethnic group ‘White’ is made up of ‘White British’,
‘White Irish’, and ‘Other White’; the major ethnic group
‘Black’ is made up of ‘Black African’, ‘Black Caribbean’, and
‘Other Black’; and the major ethnic group ‘Asian’ is made
up of ‘Indian’, ‘Pakistani’, ‘Bangladeshi’, and ‘Other Asian’.
Table 1 shows the average male population by major and
minor ethnic groups in England for 2008–2010. The
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Table 1 Estimated average male population by major and
minor ethnic group, England 2008–2010
Major ethnic
group

Minor ethnic group a,b,
Estimated average
annual male population (% of the major
2008–2010 a,b, N (% of ethnic group)
total population)

White

22,199,289

Asian

Black

Mixed

Other

Total

1,697,627

790,462

511,721

436,551

(87)

(7)

(3)

(2)

(2)

White British

(94)

White Irish

(1)

Other White

(4)

Indian

(42)

Pakistani

(31)

Bangladeshi

(12)

Other Asian

(16)

Black Caribbean

(36)

Black African

(53)

Other Black

(11)

White & Black Caribbean (33)
White & Black African

(13)

White & Asian

(30)

Other Mixed

(24)

Chinese

(47)

Other

(53)

25,635,649

a

The populations by ethnic group for 2008 and 2009 are estimated by the
Office for National Statistics (ONS) using experimental statistics but should
be viewed with caution as they have not been shown to meet the standards
required of National Statistics
b
The population by ethnic group for 2010 was estimated using the 2011
Census data (with minor ethnic group Chinese reclassified under major group
Other for consistency with other data sources)
Table produced with data from [33–35]

major ethnic groups ‘Mixed’ (made up of ‘White & Black
Caribbean’, ‘White & Black African’, ‘White & Asian’, and
‘Other Mixed’) and ‘Other’ (made up of ‘Chinese’ and
‘Other’) were not analyzed in this study as the constituent
minor ethnic groups cover a wide range of mixed ethnicities, making it difficult to attribute any potential differences in lifetime risk to one particular ethnicity.
Availability and access to data

A lack of data on ethnicity created difficulty in calculating the lifetime risk of diagnosis and dying by major ethnic group. Prostate cancer incidence is recorded by
cancer registries and, depending on the data source,
information on ethnicity is variable. The Office for
National Statistics (ONS) also holds incidence data but
with no information on ethnicity. The ONS is the official
source of data on mortality, but these data do not include ethnicity as it is not recorded on death certificates.
Additional file 1 shows the data sources used to gather
data on prostate cancer incidence, prostate cancer mortality, all-cause mortality, and population estimates,
available where possible by ethnic group, which were

then combined in order to produce the final datasets
(shown in grey boxes) required to calculate the lifetime
risk of being diagnosed with, and dying from, prostate
cancer by major ethnic group using the DevCan software.
More details on the data sources in Additional file 1 are
outlined below.
Incidence and mortality data

Public Health England (PHE) run cancer registration in
England and created the 1990–2010 England National
Cancer Data Repository (NCDR) Analysis Dataset, which
brought together data from each English Cancer Registry
for the period 1990–2010. In accordance with the
National Health Service (NHS) Act 2006, PHE is permitted to hold and process cancer data on people without
their explicit consent. NCDR data on men diagnosed
with prostate cancer were linked to the HES database,
which contains data on inpatient and day case episodes
for patients. The HES records contain a self-reported
ethnicity field and so this database is the main source of
ethnicity data for cancer patients. Linkage between
NCDR and HES was based on NHS number, or postcode
and date of birth if NHS number was not available.
Overall, 99 % of people diagnosed with cancer were able
to be linked.
PHE also holds a pseudonymised database of ONS
death registration data linked to HES, created by the
Health and Social Care Information Centre (‘HSCIC
HES-ONS linked mortality data’; Additional file 1) [36].
This database allowed an ethnicity to be assigned to a
death record in the same way as previously described.
Prostate cancer deaths were identified by the documented underlying cause of death, which is defined by
the World Health Organization, in accordance with the
rules of the International Classification of Diseases, as “the
disease or injury that initiated the train of morbid events
directly leading to death, or the circumstances of the accident or violence which produced the fatal injury” [37].
This ensures that the prostate cancer mortality dataset
only contains men who died from prostate cancer and not
simply with it.
PHE provided prostate cancer incidence, prostate cancer mortality, and all-cause mortality by 5-year age
groups and major ethnic groups for 2008, 2009 and
2010 in England (Additional file 1). As these were aggregated figures from routinely collected data, no ethical
approval was needed for this study.
Population data from the Census

Census data, which are the most accurate source of
population data on ethnicity in England, are only collected every 10 years (the latest Census being a snapshot
of 27th March 2011). ONS released mid-year population
estimates by ethnic group and 5-year age groups for
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each year up to 2009, but these are “experimental” statistics which have not received formal National Statistics
status [38]. However, together with the 2001 and 2011
Censuses, these are the only population data by ethnicity
and 5-year age groups available for this period. We
therefore used the 2011 Census data as an approximation of the 2010 population, and the experimental midyear population estimates for 2008 and 2009 (Additional
file 1), to calculate the average male population by major
ethnic group in England for 2008–2010 (Table 2). In the
2011 Census, the minor ethnic group ‘Chinese’, which
had in previous records been included under the major
ethnic group ‘Other’, was now included under the major
ethnic group ‘Asian’. In this current study, to maintain
consistency with the mid-year estimates and HES, the
minor ethnic group ‘Chinese’ was re-coded to be included under the major ethnic group ‘Other’.
Discrepancies between PHE-supplied and ONS data

When comparing the number of deaths, discrepancies
were found between PHE-supplied data and the original
ONS data. Between 2008 and 2010, there were 112,734
all-cause deaths recorded in ONS data that did not appear in PHE-supplied data (671,567 (ONS) vs 558,833
(PHE-supplied; Table 3). Of these missing deaths,
2,158 were recorded as due to prostate cancer (in
addition to the 24,363 prostate cancer deaths recorded
in PHE-supplied data); the exact reasons for this discrepancy were unclear. The ONS dataset remained the
‘gold standard’ reference for overall number of allcause and prostate cancer-specific deaths (for all
ethnicities combined).
There was also a discrepancy in prostate cancer incidence between NCDR and ONS data. Unlike the mortality data, the number of incident cases of prostate cancer
was higher in NCDR data than in ONS data for the
period 2008–2010 (Table 3). This discrepancy originates
from the 2008 and 2009 data (2008: 32,186 (NCDR) vs
30,893 (ONS); 2009: 35,243 (NCDR) vs 34,593 (ONS)).

This difference is primarily accounted for by ONS data
being fixed at the time of publication and therefore only
including registrations collected up to a certain point,
whereas cancer registrations continue to be added in
retrospect after the end of the year. This is likely to explain
why the difference in numbers was smaller in 2009, compared to 2008, and the 2010 data were very closely
matched (2010: 34,823 (NCDR) vs 34,892 (ONS)). NCDR
data were considered more complete and therefore the
gold standard for the number of prostate cancer incident
cases in this study.
When using the different sources of data to calculate
the lifetime risk of being diagnosed with prostate cancer
in England, for all ethnicities combined, the effect of
these data discrepancies can be seen (Table 4). There
was a difference in the lifetime risk of diagnosis when
using NCDR incidence data (14.8 %; 95 % CI, 14.7–14.9 %,
or 1 in 7) compared to ONS incidence data (13.1 %; 95 %
CI, 13.0–13.2 %, or 1 in 8). The ONS data result corresponded more closely to the widely used Cancer Research
UK statistic for the UK (13.2 % or 1 in 8) [26]. When the
missing mortality counts from the ONS were incorporated
into the PHE-supplied data (PHE/ONS data), as shown in
Additional file 1, the lifetime risk of diagnosis was 13.4 %
(95 % CI, 13.3–13.5 %), or 1 in 8.
Assigning an ethnicity to records with ‘unknown’
ethnicity

Missing ethnicity information can arise when there is no
HES record matching a cancer registration or death certificate or no ethnic group recorded in HES. A large proportion of the data provided by PHE were categorized as
having ‘unknown’ ethnicity, particularly in the NCDR prostate cancer incidence data (25.8 %; Table 5). Many prostate
cancer incident cases do not require hospitalization. In
2012, only 12 % of men with prostate cancer had a radical
prostatectomy (PHE, 2014, data by request) during which
they would have been classed as an in-patient. Most others
are treated as out-patients or in primary care where their

Table 2 Male population estimates by major ethnic group, by individual years and averaged, England 2008–2010
Major ethnic group

2008 a, N (%)

White

22,165,900

(88)

22,233,900

(87)

22,198,066

(85)

22,199,289

(87)

Asian

1,564,400

(6)

1,623,800

(6)

1,904,680

(7)

1,697,627

(7)

Black

731,800

(3)

751,400

(3)

888,185

(3)

790,462

(3)

Mixed

458,300

(2)

481,200

(2)

595,664

(2)

511,721

(2)

Other

403,000

(2)

424,100

(2)

482,553

(2)

436,551

(2)

Overall

25,323,400

a

2009 a, N (%)

25,514,400

2010 b, N (%)

26,069,148

Average annual population (2008–2010) a,b, N (%)

25,635,649

The populations by ethnic group for 2008 and 2009 are estimated by the Office of National Statistics (ONS) using experimental statistics but should be viewed
with caution as they have not been shown to meet the standards required of National Statistics
b
The population by ethnic group for 2010 was estimated using the 2011 Census data (with minor ethnic group Chinese reclassified under major group Other, for
consistency with other data sources)
Table produced with data from [33–35]
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Table 3 Prostate cancer incident cases/deaths and all-cause deaths by major ethnic group and methodology, England 2008–2010
Major ethnic group Data source Raw data Method for assigning ethnicity to unknown cases
All White

Proportionate

Increased minority

Number of men diagnosed with prostate cancer, n White

NCDR

71,620

97,974

96,489

95,746

Asian

NCDR

1,097

1,097

1,478

1,668

Black

NCDR

2,402

2,402

3,236

3,653

Unknown

NCDR

26,354

Overall

NCDR

102,252

ONS

100,378
23,354

23,306

23,281

Number of men who died from prostate cancer, n

White

PHE
PHE/ONS

Asian

22,238
a

PHE

25,512

25,370

25,299

227

227

238

243

259

275

584

584

612

626

666

707

531,613

530,765

PHE/ONS a
Black

PHE
PHE/ONS a

Unknown

Overall

Number of men who died from any cause, n

White

PHE

1,116

PHE/ONS a

3,274

PHE

24,363

ONS

26,521

PHE
PHE/ONS

Asian

498,471
a

PHE

533,310
646,044

638,856

635,262

11,935

11,935

12,729

13,125

15,296

16,977

7,202

7,202

7,681

7,920

9,230

10,244

PHE/ONS a
Black

PHE
PHE/ONS a

Unknown

Overall

PHE

34,839

PHE/ONS a

147,573

PHE

558,833

ONS

671,567

NCDR, National Cancer Data Repository; ONS, Office for National Statistics; PHE, Public Health England
a
PHE data with additional ONS mortality counts
Numbers used for ‘best estimate’ lifetime risk are highlighted in bold
Note: numbers do not add up as major ethnic groups Mixed and Other are not included
Table produced with data from [39–43]

ethnicity is infrequently documented. However, by the
time of a man’s death, he is much more likely to have required hospitalization, which accounts for the lower proportion of missing ethnicity information in the mortality
data (4.6 %; Table 5).
To address the problem of missing ethnicity, three different methods were used to assign an ethnic group to the
records with unknown ethnicity. The first method (the ‘All
White’ method), at one extreme, assumed the ethnic
group of all incident cases and deaths with an unknown
ethnicity to be White. The second method (the ‘Proportionate’ method) assumed the ethnic groups of all incident
cases and deaths with an unknown ethnicity were missing
entirely at random and therefore would have the same distribution as the known cases and deaths. The third

method (the ‘Increased Minority’ method), at the other extreme, assumed the ethnic group of incident cases and
deaths with unknown ethnicity were more likely to be
from a non-White ethnic group than in the ‘Proportionate’
method. Therefore, incidence cases and deaths with unknown ethnicity were assigned to the non-White ethnic
groups by a further 50 % than the ‘Proportionate’ method.
It was deemed too extreme to assume that all the incident
cases and deaths with unknown ethnicity were from nonWhite ethnic groups, as the number with unknown ethnicity were several times higher than the total number
known to be from non-White ethnic groups (Table 3).
These three methods of assigning ethnicity were consistent with those used in a previous analysis of cancer incidence and survival by major ethnic group in England [13].
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Table 4 Comparison of lifetime risk of prostate cancer diagnosis
calculations in England/UK, by source
Source

Period

Lifetime risk
% (95 % CI)

Odds

CRUK a

2010

13.2

1 in 8

ONS

2008–2010

13.1 (13.0–13.2)

1 in 8

NCDR

2008–2010

14.8 (14.7–14.9)

1 in 7

2008–2010

13.4 (13.3–13.5)

1 in 8

PHE/ONS

b

CRUK, Cancer Research UK; NCDR, National Cancer Data Repository; ONS,
Office for National Statistics; PHE, Public Health England
a
CRUK calculation is based on data for the UK
b
PHE incidence and ONS mortality
Note: The analyses performed above on ONS and PHE data use the overall
population estimates for 2008, 2009, and 2010 from ONS. These are slightly
different from the overall numbers of the population estimates by ethnicity
used in the main analyses
Table produced with data from [26, 33–35]

Final datasets and ‘best estimate’ of lifetime risk

The all ethnicity-combined lifetime risk calculations
(Table 4) confirmed the need to account for the discrepancy in overall number of deaths between the PHEsupplied and the ONS data. Lifetime risk calculations, by
ethnic group, were therefore conducted using two sets
of mortality data: the PHE mortality data as supplied
(PHE) and the PHE data with the additional ONS deaths
included (PHE/ONS). This second dataset, however, further compounded the issue of unknown ethnicity as any
additional mortality counts from ONS lacked an ethnic
classification. Table 4 shows the effect that the different
sources of data and methods of assigning ethnicity had
on the number of prostate cancer incident cases, prostate cancer deaths, and all-cause deaths by ethnic group.
Irrespective of the method used, the majority of the incident cases and deaths were assigned to the White category, as the majority of the population, and therefore
also of the known cases, were White. When including
the additional deaths from the ONS data (PHE/ONS),
the number of all-cause deaths with unknown ethnicity
increased from 34,839 (PHE) to 147,573 (PHE/ONS).
The results of all three methods, on both datasets, together with their CIs provided a robust and reliable
range in the absence of complete data. The ‘best estimate’ of lifetime risk was calculated by using the most
complete data (the NCDR data for incidence and PHE/

ONS data for deaths) and the ‘Proportionate Method’, as
there was no known ethnic bias in the collection or linking of ethnicity data. Both the best estimates and the
ranges, incorporating all assumptions and their CIs, are
therefore presented throughout this study.
Although this study is based on data from England
only (due to difficulties in sourcing data for Scotland,
Wales, and Northern Ireland), the results can be assumed to be representative of men across the United
Kingdom, as in the PROCESS study [14].
The full dataset of raw and manipulated data can be
found in Additional file 2.

Results
All ethnicities

For all ethnicities combined, the lifetime risk of being diagnosed with prostate cancer in England in 2008–2010,
using the most complete data available, was 13.4 % (1 in
8; 95 % CI, 13.3–13.5 %; Table 4). The lifetime risk of
dying from prostate cancer in England has not previously been published. For all ethnicities combined, the
lifetime risk of dying from prostate cancer in England in
2008–2010, using ONS mortality data, was 4.3 % (1 in
24; 95 % CI, 4.2–4.3 %; data not shown).
By major ethnic group

Figures 1 and 2 show the lifetime risk of being diagnosed
with, and dying from, prostate cancer, respectively, for
the three different methods of assigning an ethnic group
to incident cases and deaths with unknown ethnicity,
within each of the two datasets. The width of the CIs
within each ethnic group is inversely proportionate to
the size of the population; with White men being the largest group (22.2 million) and having the smallest CIs
and Black men being the smallest group (0.8 million)
and having the largest CIs (Table 1; Figs. 1 and 2). The
ranges presented below combine the results of all analyses and their CIs and therefore combine uncertainty
about the unknown ethnicities (as measured by the different analyses) and statistical uncertainty (as measured
by the CI around each estimate).
The lifetime risk of being diagnosed with prostate cancer for White men for the period 2008–2010 ranged
from 13.2 % to 15.0 %, with a best estimate of 13.3 %

Table 5 Missing ethnicity information in the prostate cancer incidence/mortality and all-cause mortality data supplied by PHE
Prostate cancer incidence

Prostate cancer mortality

All-cause mortality

Period

Total, N

Unknown ethnicity, n (%)

Total, N

Unknown ethnicity, n (%)

Total, N

Unknown ethnicity, n (%)

2008

32,186

7,539 (23.4)

7,798

464 (6.0)

187,747

15,009 (8.0)

2009

35,243

8,822 (25.0)

8,174

391 (4.8)

185,127

11,348 (6.1)

2010

34,823

9,993 (28.7)

8,391

261 (3.1)

185,959

8,482 (4.6)

2008-2010

102,252

26,354 (25.8)

24,363

1,116 (4.6)

558,833

34,839 (6.2)

Table produced with data from [39]

Lloyd et al. BMC Medicine (2015) 13:171

Page 7 of 10

Fig. 1 Lifetime risk of being diagnosed with prostate cancer by major ethnic group and methodology, England 2008–2010.
ONS, Office for National Statistics; PCa, Prostate cancer; PHE, Public Health England. Best estimate lifetime risk (% and odds) are highlighted in bold. a
PHE incidence and mortality data, with additional ONS mortality counts. b For non-White ethnic groups, the All White method does not apply to the
PHE/ONS data, as any additional deaths from the ONS data would be coded as White and therefore not impact the analysis of the non-White group

(1 in 8; Fig. 1). The results were consistent across the
three methods of assigning unknown ethnicity, with the
width of the range being primarily due to the source of
mortality data. The lifetime risk of dying from prostate
cancer for White men ranged from 4.2 % to 4.7 %, with a
best estimate of 4.2 % (1 in 24; Fig. 2). Both the lifetime risk
of being diagnosed with, and dying from, prostate cancer

in White men were similar to all ethnicities combined.
This was to be expected, as 87 % of all men in England in
2008–2010 were estimated to be White (Table 2).
The lifetime risk of being diagnosed with prostate cancer for Asian men for the period 2008–2010 ranged
from 6.3 % to 10.5 %, with a best estimate of 7.9 % (1 in
13; Fig. 1). This was the lowest of the three major ethnic

Fig. 2 Lifetime risk of dying from prostate cancer by major ethnic group and methodology, England 2008–2010.
ONS, Office for National Statistics; PCa, Prostate cancer; PHE, Public Health England. Best estimate lifetime risk (% and odds) are highlighted in
bold. a PHE incidence and mortality data, with additional ONS mortality counts. b For non-White ethnic groups, the All White method does not
apply to the PHE/ONS data, as any additional deaths from the ONS data would be coded as White and therefore not impact the analysis of the
non-White groups
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groups analyzed. The lifetime risk of dying from prostate
cancer for Asian men ranged from 1.9 % to 3.0 %, with a
best estimate of 2.3 % (1 in 44; Fig. 2). This was also the
lowest of the three major ethnic groups analyzed. Asian
men were at a significantly lower risk of being diagnosed
with, and dying from, prostate cancer in their lifetime
compared to White men.
The lifetime risk of being diagnosed with prostate cancer for Black men for the period 2008–2010 ranged from
23.5 % to 37.2 %, with a best estimate of 29.3 % (1 in 4;
Fig. 1). This was the highest of the three major ethnic
groups analysed. The range was wider than other ethnic
groups due to Black men having the highest prostate
cancer incidence rate (179.4 per 100,000; PHE, 2014,
data on request) and therefore the lifetime risk calculation was more strongly influenced according to which
method was used to assigning an ethnicity to unknown
cases. The lifetime risk of dying from prostate cancer for
Black men ranged from 7.6 % to 10.6 %, with a best estimate of 8.7 % (1 in 12; Fig. 2). This was also the highest
of the three major ethnic groups analyzed.

Discussion
This is the first study to break down the lifetime risk of
being diagnosed with, and dying from, prostate cancer in
England by major ethnic group. We have shown that
Black men are at double the lifetime risk of both being
diagnosed with and dying from prostate cancer, compared to White men in England. Asian men are at just
over half the lifetime risk of both being diagnosed with
and dying from prostate cancer, compared to White
men in England.
When comparing the lifetime risk of dying from prostate cancer with the lifetime risk of being diagnosed with
prostate cancer within each ethnic group, the ratios were
very similar and all close to one third (Figs. 1 and 2).
This shows that once a man has been diagnosed with
prostate cancer, he has a one third chance of dying from
the disease, independent of his ethnicity. This could be
interpreted as an indication that the disease is no more
aggressive in any one ethnic group and/or that there is
no bias in detection or treatment between ethnic groups.
Nonetheless, proportionally more Black men are dying
from prostate cancer in England.
Limitations of this study

Firstly, the analyses performed in this study were based on
a number of assumptions and considerations, most of
which were required to address the lack of available data
by ethnicity. This highlights the urgent need for more routine collection of data that captures ethnicity to ensure
that researchers can more accurately evaluate whether inequalities exist. For records with complete ethnicity data,
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it is worth noting that this is based on self-reported ethnicity. Secondly, this study does not provide any information
on men of mixed ethnicity since the minor ethnic groups
within the major ethnic group ‘Mixed’ include a wide
range of mixed ethnicities, making it difficult to attribute
any potential differences in risk to one particular ethnicity.
Finally, since the mortality data in this study corresponded
to men who died from prostate cancer between 2008 and
2010, the majority of these deaths may have been from
prostate cancers diagnosed before 2008. Therefore, the ratio of prostate cancer deaths to diagnoses should be interpreted with caution.

Conclusions
The NCDR-HES and HES-ONS linked datasets have enabled this new analysis of prostate cancer data by ethnicity. Our findings are of importance to primary and
secondary healthcare professionals working within Black
communities and Black men themselves. The importance of this data has already been recognised by NHS
England in their ‘Be Clear on Cancer – Prostate Cancer’
campaign, piloted in London in 2014, of which the headline message was “I didn’t know 1 in 4 Black men get
prostate cancer. Did you?” [44].
Our finding that Black men are at double the lifetime
risk of being diagnosed with prostate cancer in England,
compared to White men, provides Black men with important and useful information. The first step towards a
diagnosis of prostate cancer is often a PSA blood test and,
due to the high likelihood of false positive or false negative
results, information about prostate cancer risk is an important factor for men when deciding whether or not to
have a PSA test. To date, relative risk (to that of White
men) has been used to communicate to Black men their
increased risk of being diagnosed with prostate cancer.
However, the data in this study provides, for the first time,
prostate cancer lifetime risk data tailored by ethnic group.
This tailored information in the form of an absolute risk
figure is important for targeted awareness-raising amongst
Black men of their higher than average risk. Recent recommendations on communicating risk suggest that absolute risk, rather than relative risk, can help improve
understanding and decision making [45]. We therefore believe the lifetime risk figures in this study will help Black
men better understand their risk of developing prostate
cancer and make an informed decision about whether or
not to have a PSA test.
It is important to remember that every individual’s risk is
different and will vary based on a combination of different
factors in addition to ethnicity, such as age, family history
of prostate cancer, and body weight. However, these new
figures on lifetime risk of diagnosis by ethnic group are an
important tool for discussion of prostate cancer risk with
men. Additionally, the new figures on the increased lifetime
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risk of dying from prostate cancer may provide the rationale for a future trial of a targeted prostate cancer screening
programme in Black men. Although there is not yet evidence that the benefits of screening an entire population of
men for prostate cancer outweigh the risks [46, 47], we
need to understand whether there would be an improvement in the benefit–risk ratio for screening targeted populations at higher than average risk of developing and dying
from prostate cancer. It is also important to remember that
lifetime risk calculations are based on current incidence
and mortality rates. Prostate cancer incidence rates have
been rising since around the year 2000 [48]; if this trend
continues, then younger generations may be at a higher
lifetime risk of being diagnosed with prostate cancer than
the current estimate.
Future research needs to address what lies behind the
variations in prostate cancer risk based on ethnicity, shown
in this study. Ongoing research into genetic biomarkers
may begin to account for some of the difference in risk.
Further data collection is required on PSA testing rates in
primary care, broken down by ethnic group, to determine
whether Black men are more likely to be diagnosed with
aggressive disease. Most health databases have the facility
to record ethnicity but there can be a reluctance to
complete these data. The limitations of this study support
continued calls for better collection of ethnicity data in
order to better understand differences based on ethnicity
and to ultimately ensure all men receive the best level of
tailored prostate cancer information, treatment, and care.

Additional files
Additional file 1: Sources of data used. This flow chart shows the
raw data sources used to gather statistics on prostate cancer incidence,
prostate cancer mortality, all-cause mortality and population estimates,
available where possible by ethnic group, and then how these data were
subsequently combined in order to produce the final datasets (shown in
grey boxes) required in order to calculate the lifetime risk of being
diagnosed with, and dying from, prostate cancer by major ethnic group.
Additional file 2: Raw and manipulated dataset.
Abbreviations
CI: Confidence interval; HES: Hospital Episode Statistics; NCDR: National
Cancer Data Repository; NHS: National Health Service; ONS: Office for
National Statistics; PHE: Public Health England; PROCESS: Prostate Cancer in
Ethnic Subgroups; PSA: Prostate-specific antigen.
Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
All authors contributed to the conception and design of the study. TL and AM
collated the data with assistance from LH. TL performed the data
manipulation and analyses. AC and LH checked the data manipulation
and analyses. TL and AC drafted the article. All authors made revisions
and approved the final manuscript.
Acknowledgements
We are grateful to Dr Sarah Cant from Prostate Cancer UK for technical
editing and proofreading of this manuscript.

Page 9 of 10

Author details
1
Evidence Team, Prostate Cancer UK, 4th Floor Counting House, 53 Tooley
Street, London, UK. 2Knowledge and Intelligence Team (South West), Public
Health England, 2 Rivergate, Temple Quay, Bristol, UK.
Received: 8 April 2015 Accepted: 22 June 2015

References
1. Cancer Research UK. Prostate cancer statistics. 2014. http://
www.cancerresearchuk.org/cancer-info/cancerstats/types/prostate/.
Accessed 17 Oct 2014.
2. Mistry M, Parkin DM, Ahmad AS, Sasieni P. Cancer incidence in the United
Kingdom: projections to the year 2030. Br J Cancer. 2011;105:1795–803.
3. Zlotta AR, Egawa S, Pushkar D, Govorov A, Kimura T, Kido M, et al.
Prevalence of prostate cancer on autopsy: cross-sectional study on
unscreened Caucasian and Asian Men. J Natl Cancer Inst. 2013;105:1050–8.
4. Office for National Statistics. Deaths Registered in England and Wales (Series
DR), 2012. 2013. http://www.ons.gov.uk/ons/rel/vsob1/mortality-statistics–
deaths-registered-in-england-and-wales–series-dr-/2012/stb-deaths-registeredin-england-and-wales-in-2012-by-cause.html. Accessed 17 Oct 2014.
5. National Records of Scotland. Vital Events Reference Tables 2013. Section 6:
Deaths - Causes. 2014. http://www.nrscotland.gov.uk/statistics-and-data/
statistics/statistics-by-theme/vital-events/general-publications/vital-eventsreference-tables/2013/section-6-deaths-causes. Accessed 17 Oct 2014.
6. Northern Ireland Statistics & Research Agency. Registrar General Annual
Report 2012 – Section 6.4 Deaths, by sex, age and cause, 2012. 2013.
http://www.nisra.gov.uk/archive/demography/publications/annual_reports/
2012/Table6.4_2012.xls. Accessed 17 Oct 2014.
7. Cancer Research UK. Prostate cancer incidence statistics: By Age (2009–2011).
2014. http://www.cancerresearchuk.org/health-professional/cancer-statistics/
statistics-by-cancer-type/prostate-cancer/incidence#heading-One. Accessed 19
May 2014.
8. Bruner DW, Moore D, Parlanti A, Dorgan J, Engstrom P. Relative risk of
prostate cancer for men with affected relatives: systematic review and
meta-analysis. Int J Cancer. 2003;107:797–803.
9. Johns L, Houlston R. A systematic review and meta-analysis of familial
prostate cancer risk. BJU Int. 2003;91:789–94.
10. Kiciński M, Vangronsveld J, Nawrot TS. An epidemiological reappraisal of the
familial aggregation of prostate cancer: a meta-analysis. PLoS One.
2011;6, e27130.
11. World Cancer Research Fund International. Continuous Update Project
Report: Diet, Nutrition, Physical Activity, and Prostate Cancer. 2014.
www.wcrf.org/sites/default/files/Prostate-Cancer-2014-Report.pdf.
Accessed 18 Nov 2014.
12. Jones AL, Chinegwundoh F. Update on prostate cancer in black men within
the UK. Ecancer medical science. 2014;8:455.
13. Cancer Research UK & National Cancer Intelligence Network. Cancer
Incidence and Survival by Major Ethnic Group, England, 2002–2006. 2009.
http://publications.cancerresearchuk.org/downloads/Product/
CS_REPORT_INCSURV_ETHNIC.pdf. Accessed 9 May 2013.
14. Ben-Shlomo Y, Evans S, Ibrahim F, Patel B, Anson K, Chinegwundoh F, et al.
The risk of prostate cancer amongst black men in the United Kingdom: the
PROCESS cohort study. Eur Urol. 2008;53:99–105.
15. Chinegwundoh F, Enver M, Lee A, Nargund V, Oliver T, Ben-Shlomo Y. Risk
and presenting features of prostate cancer amongst African-Caribbean,
South Asian and European men in North-East London. BJU Int.
2006;98:1216–20.
16. Jack RH, Davies EA, Møller H. Prostate cancer incidence, stage at diagnosis,
treatment and survival in ethnic groups in South-East England. BJU Int.
2010;105:1226–30.
17. Karami S, Young HA, Henson DE. Earlier age at diagnosis: another
dimension in cancer disparity? Cancer Detect Prev. 2007;31:29–34.
18. Metcalfe C, Evans S, Ibrahim F, Patel B, Anson K, Chinegwundoh F, et al.
Pathways to diagnosis for Black men and White men found to have
prostate cancer: the PROCESS cohort study. Br J Cancer. 2008;99:1040–5.
19. Evans S, Metcalfe C, Ibrahim F, Persad R, Ben-Shlomo Y. Investigating BlackWhite differences in prostate cancer prognosis: a systematic review and
meta-analysis. Int J Cancer. 2008;123:430–5.
20. Evans S, Metcalfe C, Patel B, Ibrahim F, Anson K, Chinegwundoh F, et al.
Clinical presentation and initial management of black men and white men

Lloyd et al. BMC Medicine (2015) 13:171

21.

22.
23.

24.

25.

26.

27.
28.
29.

30.
31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

with prostate cancer in the United Kingdom: the PROCESS cohort study.
Br J Cancer. 2010;102:249–54.
National Cancer Intelligence Network. Treatment Routes in Prostate
Cancer – Urological Cancers SSCRG. 2012. http://www.ncin.org.uk/
view?rid=1260. Accessed 14 Jun 2013.
Public Health England. Prostate cancer and ethnicity. 2013.
http://www.ncin.org.uk/view?rid=2635. Accessed 3 May 2014.
National Cancer Intelligence Network. Mortality from Prostate Cancer –
Urological Cancers SSCRG. 2012. http://www.ncin.org.uk/view?rid=1701.
Accessed 15 Oct 2013.
Eeles RA, Kote-Jarai Z, Giles GG, Olama AAA, Guy M, Jugurnauth SK, et al.
Multiple newly identified loci associated with prostate cancer susceptibility.
Nat Genet. 2008;40:316–21.
Eckersberger E, Finkelstein J, Sadri H, Margreiter M, Taneja SS, Lepor H, et al.
Screening for prostate cancer: a review of the ERSPC and PLCO trials.
Rev Urol. 2009;11:127–33.
Cancer Research UK. Prostate cancer incidence statistics: Lifetime risk (2010).
2012. http://www.cancerresearchuk.org/health-professional/cancer-statistics/
statistics-by-cancer-type/prostate-cancer/incidence#heading-Three. Accessed
22 Aug 2013.
Fay MP, Pfeiffer R, Cronin KA, Le C, Feuer EJ. Age-conditional probabilities of
developing cancer. Stat Med. 2003;22:1837–48.
Fay MP. Estimating age conditional probability of developing disease from
surveillance data. Popul Health Metr. 2004;2:6.
National Cancer Institute. DevCan: Probability of Developing or Dying of
Cancer Software, Version 6.7.0. Statistical Research and Applications Branch.
2013. http://srab.cancer.gov/devcan/. Accessed 18 Mar 2014.
Cashman RE, Gerhardt PR, Goldberg ID, Handy VH, Levin ML. The probability
of developing cancer. J Natl Cancer Inst. 1956;17:155–73.
Cancer Research UK and the National Cancer Intelligence Network. Calculating
Lifetime Risk. 2013. http://www.cancerresearchuk.org/health-professional/
cancerstatistics/statistics-by-cancer-type/prostate-cancer/incidence#heading-Three.
Accessed 31 Mar 2014.
Sasieni PD, Shelton J, Ormiston-Smith N, Thomson CS, Silcocks PB. What is
the lifetime risk of developing cancer? The effect of adjusting for multiple
primaries. Br J Cancer. 2011;105:460–5.
Office for National Statistics. 2008 population estimates from ONS Table EE4:
Estimated resident population by ethnic group, age and sex, mid-2008
(experimental statistics). 2009. http://www.ons.gov.uk/ons/taxonomy/
index.html?nscl=Population+Estimates+by+Ethnic+Group#tab-data-tables.
Accessed 26 Sep 2013.
Office for National Statistics. 2009 population estimates from ONS Table EE4:
Estimated resident population by ethnic group, age and sex, mid-2009
(experimental statistics). 2011. http://www.ons.gov.uk/ons/taxonomy/
index.html?nscl=Population+Estimates+by+Ethnic+Group#tab-data-tables.
Accessed 26 Sep 2013.
Office for National Statistics. 2010 population estimates from 2011 census
data: DC2101EW - Ethnic group by sex by age. 2010. http://
www.nomisweb.co.uk/census/2011/DC2101EW. Accessed 26 Sep 2013.
Health & Social Care Information Centre. A Guide to Linked Mortality Data
from Hospital Episode Statistics and the Office for National Statistics. 2013.
http://www.hscic.gov.uk/media/11668/HES-ONS-Mortality-Data-Guide/pdf/
guide_to_linked_ONS_HES_mortality_data_V4_040613.pdf. Accessed 22
May 2014
World Health Organization. WHO Mortality Data base documentation. 2014.
http://www.who.int/entity/healthinfo/statistics/documentation.zip?ua=1.
Accessed 5 Sep 2014.
Office for National Statistics. Population Estimates by Ethnic Group:
Important Note on Reliability of Estimates for Subnational Areas. 2011.
http://www.ons.gov.uk/ons/rel/peeg/population-estimates-by-ethnic-group–
experimental-/current-estimates/peegs-notes-on-reliability-of-estimates.pdf.
Accessed 16 Jul 2014.
Public Health England. Prostate cancer incidence and mortality and allcause mortality, 2008-2010. Data provided on request by the Knowledge
and Intelligence Team (South West), Public Health England. 2014
Office for National Statistics. Table 1: Registrations of newly diagnosed cases
of cancer (3rd digit): site, sex and age, 2008. 2010. Available from:
http://www.ons.gov.uk/ons/rel/vsob1/cancer-statistics-registrations–
england–series-mb1-/no–39–2008/cancer-statistics-registrations-tables–
england–series-mb1—2008.zip. Accessed 4 Nov 2013.

Page 10 of 10

41. Office for National Statistics. Table 1: Registrations of newly diagnosed cases
of cancer (3rd digit): site, sex and age, 2009. 2011. Available from:
http://www.ons.gov.uk/ons/rel/vsob1/cancer-statistics-registrations–
england–series-mb1-/no–40–2009/cancer-registrations-2009.xls.
Accessed 4 Nov 2013.
42. Office for National Statistics. Table 1: Registrations of newly diagnosed cases
of cancer (3rd digit): site, sex and age, 2010. 2012. Available from:
http://www.ons.gov.uk/ons/rel/vsob1/cancer-statistics-registrations–
england–series-mb1-/no–41–2010/rft-cancer-registrations-2010.xls.
Accessed 4 Nov 2013.
43. Office for National Statistics. VS3 Mortality by cause, England, 2008, 2009
and 2010. Data provided on request. 2014
44. NHS Choices. Be Clear on Cancer – Prostate cancer. 2014.
http://www.nhs.uk/prostate. Accessed 6 Jan 2015.
45. Fagerlin A, Zikmund-Fisher BJ, Ubel PA. Helping patients decide: ten steps
to better risk communication. J Natl Cancer Inst. 2011;103:1436–43.
46. Djulbegovic M, Beyth RJ, Neuberger MM, Stoffs TL, Vieweg J, Djulbegovic B,
et al. Screening for prostate cancer: systematic review and meta-analysis of
randomised controlled trials. BMJ. 2010;341:c4543.
47. Schröder FH, Hugosson J, Roobol MJ, Tammela TLJ, Zappa M, Nelen V, et al.
Screening and prostate cancer mortality: results of the European
Randomised Study of Screening for Prostate Cancer (ERSPC) at 13 years of
follow-up. Lancet. 2014;384:2027–35.
48. Cancer Research UK. Prostate cancer incidence statistics: Trends over time,
1975–2011. 2014. http://www.cancerresearchuk.org/health-professional/cancerstatistics/statistics-by-cancer-type/prostate-cancer/incidence#heading-Two.
Accessed 23 Sep 2014.

Submit your next manuscript to BioMed Central
and take full advantage of:
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at
www.biomedcentral.com/submit

