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 To the Editor, 

 Since the discovery of Percival Pott in 1775 that 
chimney sweeps had an increased risk of scrotal can-
cer, many occupations have been linked to an 
increased risk of cancer at this site [1,2]. With the 
hygienic improvement of the industrial working place 
in the 1960s and 1970s exposure to substances, such 
as tar and mineral oils, that may have caused these 
increased risks, have decreased substantially. It was 
expected that this would lead to a decrease of the 
incidence of scrotal cancer, but this does not seem to 
be the case in the USA and the Netherlands [3,4]. 

 Because the current risk factors for scrotal cancer 
are largely unknown, a nationwide population-based 
case-control study on the risks of scrotal cancer was 
conducted in the Netherlands. This study indicated 
that skin diseases or certain treatments for skin dis-
eases might increase the risk of squamous cell carci-
noma of the scrotum [5  ]. However, there were found 
no associations between exposure to any of the occu-
pational substances and the risk of scrotal cancer, but 
the small size of the study (47 scrotal cancer cases) 
precluded fi rm conclusions. 

 To further study the association between occupa-
tions and scrotal cancer risk, we used the Nordic 
Occupational Cancer (NOCCA) cohort database, 
which holds accurate information on occupation and 

long-term follow-up for cancer for the populations of 
fi ve Nordic countries (Denmark, Norway, Sweden, 
Finland and Iceland). The methods of the NOCCA 
project have been described in detail elsewhere [5]. 
Based on the observed and expected number of inci-
dent scrotal cancer cases, standardized incidence 
ratios (SIRs) were calculated for 53 occupational 
groups. We present here the SIRs for the occupational 
categories that have been previously reported in the 
literature as possibly associated with scrotal cancer 
(technical workers, textile workers, smelting workers, 
mechanics, chemical process workers, engine opera-
tors and chimney sweeps), as well as the occupational 
categories that we found to have signifi cant or bor-
derline signifi cant (increased or decreased) SIR. 

 Altogether 328 scrotal cancers were diagnosed 
among the 7.4 million men (185 million person-
years) who were followed up during the period 1961 –
 2005 in the NOCCA cohort. Of all occupations with 
previous reports of elevated risks of scrotal cancer, 
only mechanics showed an overall increased risk 
(SIR  �  1.4, 95% Confi dence Interval (CI): 1.0 – 2.0) 
(Table Ia); this risk was only increased in the period 
1961 – 1985 (SIR  �  1.9, 95% CI: 1.1 – 3.0), and not in 
the period 1986 – 2005 (SIR  �  1.1, 95% CI: 0.6 – 1.9). 
None of the chemical process workers or the chim-
ney sweeps was diagnosed with scrotal cancer. 
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Table I. Observed numbers of scrotum cancer among men in the Nordic countries and standardized incidence ratios, by occupational 
category and period.

Table Ia. Occupations that have been linked to scrotal cancer based on previous fi ndings.

Occupational 
category

Total period Period 1961–1985 Period 1986–2005

Obs SIR 95% CI Obs SIR 95% CI Obs SIR 95% CI

Technical 
workers, etc

23 1.1 0.7–1.6 6 0.9 0.3–1.9 17 1.2 0.7–2.0

Textile workers 2 0.6 0.1–2.3 [1.5] 0.0 0.0–2.4 2 1.3 0.2–4.5
Smelting workers 5 1.0 0.3–2.3 4 1.7 0.5–4.3 1 0.4 0.0–2.6
Mechanics 31 1.4 1.0–2.0 16 1.9 1.1–3.0 15 1.1 0.6–1.9
Chemical process 

workers
[4.2] 0.0 0.0–0.9 [2.1] 0.0 0.0–1.8 [2.1] 0.0 0.0–1.8

Engine operators 7 1.2 0.5–2.4 2 0.9 0.1–3.1 5 1.3 0.4–3.1
Chimney sweeps [0.2] 0.0 0.0–18.2 [0.1] 0.0 0.0–43.6 [0.1] 0.0 0.0–31.1

Table Ib. Occupations with signifi cant or near-signifi cant standardized incidence ratios for scrotal cancer in the NOCCA-project.

Occupational 
category

Total period Period 1961–1985 Period 1986–2005

Obs SIR 95% CI Obs SIR 95% CI Obs SIR 95% CI

Sales agents 22 1.6 1.0–2.5 8 1.4 0.6–2.8 14 1.8 1.0–3.0
Wood workers 11 0.6 0.3–1.1 3 0.4 0.1–1.0 8 0.8 0.4–1.6
Launderers 2 4.2 0.5–15.3 [0.2] 0.0 0.0–16.8 2 7.9 1.0–28.5

CI, confi dence interval; Obs, observed number of cases; SIR, standardized incidence ratio.
In cells where the observed number of cases is zero, the expected number cancer cases are presented in square brackets.

 Signifi cant or borderline signifi cant SIRs were 
further found among sales agents (SIR  �  1.6, 95% 
CI: 1.0 – 2.5) and wood workers (SIR  �  0.6, 95% CI: 
0.3 – 1.1) during the entire study period (Table Ib) 
and for launderers for the period 1986 – 2005 
(SIR  �  7.9, 95% CI: 1.0 – 28.5). There were no laun-
derers diagnosed with scrotal cancer in the fi rst 
period, resulting in a SIR for the entire study period 
of 4.2 (95% CI: 0.5 – 15.3). 

 Thus, from the occupational categories that have 
been previously reported as associated with scrotal 
cancer, only mechanics (including metal workers) 
were found to have an increased risk in this study, 
and only in the fi rst period (1961 – 1985). Taking into 
account the latency period between exposures to car-
cinogenic substances and the development of scrotal 
cancer, as well as the substantial improvements in the 
working environment hygiene conditions during the 
fi rst part of the observation period of this study, an 
increased risk for a traditional risk occupation for 
scrotal cancer, if any, would likely be detected in the 
fi rst time period of our study (1961 – 1985). 

 We did not fi nd any other increased risk of scro-
tal cancer among men in occupations previously 
reported to be associated with an increased risk 
of scrotal cancer. This may indicate that there no 
longer is an association with occupations or that the 
exposure to scrotal cancer carcinogens has decreased 
to such a low level that there no longer is an increased 

risk. However, since most previous most observa-
tions on the possible risk factors of scrotal cancer 
have been made in the UK and the USA, it is also 
possible that there never has been an increased risk 
for these occupations in the Nordic countries. 

 The increased risk among launderers in the last 
study period and the increased risk among sales 
agents over the whole study period can not be 
explained easily. Consistence of results between coun-
tries and the existence of biological plausibility might 
indicate that increases in SIRs are causally related to 
occupational exposures. Because there were only 
two launderers diagnosed with scrotal cancer (both 
Swedish), it is impossible to look at consistency 
among the countries for this occupational group, 
which in turn makes it impossible to make any strong 
conclusions on the causal association between laun-
derers and scrotal cancer. The increase in SIR among 
sales agents was consistent in each of the Nordic 
countries for the entire study period. However, sales 
agents are not expected to have any occupational 
exposure to carcinogenic substances, such as soot, tar 
and oil, and therefore there is little biological plausi-
bility for an occupationally increased risk of scrotal 
cancer. A previous report from the NOCCA-cohort 
showed that male sales agents have increased SIRs for 
melanoma and non-melanoma skin cancer [6]. As 
almost all of the scrotal cancers are skin cancers, the 
same risk factors as for melanoma and non-melanoma 
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skin cancers (sun exposure and sun burns) could in 
theory explain the association. However, the scrotal 
region is usually protected from the sunshine by 
clothing and an increased risk of scrotal cancer by 
ultraviolet (UV) radiation therefore seems unlikely. 
The SIRs for wood workers were consistently below 
unity in all Nordic countries, but we are unaware of 
any plausible biological mechanism that may explain 
this fi nding. Finally, we cannot rule out the possibility 
that these are chance fi ndings. For this study SIRs 
have been presented for 53 occupational categories 
and two different time periods. Inevitably, a number 
of these combinations may by chance have had sig-
nifi cantly decreased or increased SIRs. 

 In conclusion, this study suggests that scrotal 
cancer is not related to occupational risk factors in 
the Nordic countries during at least the last two 
decades.  
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