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ABSTRACT

Background: There are studies suggesting that participation in musical activities may protect from
cancer. On the other hand, some musicians have a lifestyle that might increase the risk of cancer.

The objective of this study was to assess the cancer pattern of musicians in four Nordic countries.

Material and methods. This study combines census and cancer registry data from 1961 to 2005 for
13 million people from Finland, Iceland, Norway, and Sweden. Standardized incidence ratio (SIR)
analyses were conducted with the cancer incidence rates for entire national populations used as

reference rates.

Results: There were 11,401 male and 3,105 female musicians with 2,039 cancer cases. The SIR for
all sites combined was 1.02 (95% confidence interval 0.97-1.07) in men and 1.04 (0.94-1.15) in
women. In male musicians, there were statistically significant excesses in oropharyngeal cancer
(4.36, 2.73-6.60), oesophageal cancer (2.08, 1.51-2.81), liver cancer (1.81, 1.26-2.52) and skin
melanoma (1.40, 1.10-1.75). The risk was decreased in lip cancer (0.13, 0.02-0.48), stomach cancer
(0.66, 0.50-0.82) and lung cancer (0.77, 0.65-0.90). In female musicians, there were no statistically
significant SIRs in any of the cancer types studied, but the risk of breast cancer was significantly
elevated in the age category of 70+ (1.52, 1.04-2.15). The overall SIR was stable over the 45 year
period of observation, but strong decreases were observed in the SIRs of oesophageal cancer, liver

cancer, laryngeal cancer, and skin melanoma.

Conclusion: Musicians have characteristics of indoor workers such as low incidence of lip cancer
and high incidence of skin melanoma. The low incidence of lung cancer suggests that the
prevalence of smoking among musicians is lower than in the general population while the elevated
risk of alcohol-related cancer types suggest that drinking is likely more common among musicians.
The cancer risk for all sites combined is still similar to that of the general population in the four

countries studied.

KEYWORDS: Cancer incidence, Musician, Nordic, Cancer registry, Standardized incidence ratio

analysis



BACKGROUND

Professional musicians are a heterogeneous group of individuals with a variety of occupational
environments and exposure to variable health challenges. Elevated standardized incidence ratios
(SIRs) for cancer of mouth and pharynx have been reported in this occupational group in the Nordic
countries (1), and in the cause-of-deaths statistics the proportion of deaths due to cancer of the
throat among professionals in popular music has been larger than in the general population (2,3).
However, research on cancer incidence among musicians is scarce. A recent study on classical
musicians showed a lower cancer mortality in Finnish church musicians than in the general

population (4).

A survey from Finland suggests that the prevalence of alcohol consumption among musicians is
higher than in the general population (5). The exposure of musicians to other carcinogens remains
unstudied. However occupational and lifestyle exposures common amongst musicians may include
suboptimal working arrangements and conditions, irregular working hours, challenges in quantity
and quality of sleep and exposure to physical strains, all of which may directly or indirectly increase
the risk for cancer (2). On the other hand, Nunez et al. (6) in their study in rodents demonstrated
that music can be effective in countering the adverse effects of stress on the immune system and
cancer development. Thus, the study of cancer incidence amongst musicians is of interest. A recent
study (7) compared survival of musicians of different genres with malignant cerebral tumours
because work as a musician is assumed to have an effect to the neuronal functions and organization
of the brain and promote brain plasticity. There are no studies on whether such functional and

structural changes would affect the incidence of brain cancer.

The Nordic Occupational Cancer (NOCCA) project (http://astra.cancer.fi/NOCCA) linked the
census data on occupations from the five Nordic countries and their cancer registries for the period
from 1961 to 2005. In this paper, we use data collected for the NOCCA study and present the
results for cancer incidence among musicians in four Nordic countries. The objectives of these
analyses were to demonstrate the patterns of cancer among musicians as compared to the general
population. Our a priori hypotheses were that we would observe elevated risks in the alcohol-

related cancers but non-elevated or even decreased risks in other cancer types.



MATERIALS AND METHODS

The details of study materials, coding systems and analysis methods have been described earlier (8).
Briefly, the study base consists of approximately 15 million persons participating in any
computerized population census in the Nordic countries. For the current study we had access to data
from Finland (1970, 1980 and 1990 censuses), Iceland (1981 census), Norway (1960, 1970 and
1980 censuses) and Sweden (1960, 1970, 1980 and 1990 censuses), altogether 13 million persons.
The study cohort included musicians aged 30—64 years still alive and in the country on January 1st

of the year following the census.

Census questionnaires included questions related to the persons’ economic activity, occupation and
industry. All countries had a specific occupational code for professional musicians. A person was
classified as a musician if he/she had been working as that for more than half the regular working

hours during the census year.

A person entered the cohort on January 1st of the year after the first available census where he/she
participated, provided his/her occupation was musician. Person-years were then counted until the
date of emigration, death or to 31 December of the following years: in Norway 2003, in Iceland
2004 and in Finland and Sweden 2005. The source of the data on dates of death and emigration in

all countries was the national population registry.

Data on tumours were derived from record linkage with the cancer registries from each of the four
Nordic countries. National cancer registration started with cancer diagnosed in 1953 in Finland and
Norway, in 1955 in Iceland and in 1958 in Sweden. During the follow-up period of the NOCCA
study, all cancer registries received information on cancer cases from general and specialist
practitioners, hospital departments and from pathology departments. Sweden was the only country
not receiving copies of the death certificates. The completeness and accuracy of the Nordic cancer
registries are remarkably high in international comparison, and much work has been done to reach
comparability in cancer classifications between the Nordic countries over the more than five

decades of cancer registration (9).

The cancer cases were grouped into 54 main categories and 21 diagnostic subgroups based on the
national topography and morphology coding systems (Appendix tables 5-6 at
http://astra.cancer.fi/NOCCA). The incident cancer cases included in the present study involve all

invasive cancers and benign brain tumours. In the Swedish and Icelandic data, however, only the



first incident cancer within a given diagnostic group was included. Basal cell carcinomas of the skin

were excluded.

The SIR was calculated as the ratio of the observed and the expected number of cancer cases, using
the cancer incidence rates for the entire national study populations as reference rates. For each
country, the observed number of cancer cases and person-years were stratified into two sexes, into
S-year attained age categories (30-34; 35-39; ...; 85+ years) and into 5-year calendar periods (1961-
1965; 1966-1970; ...; 2001-2005). The expected number of cancer cases was based on the number
of person-years in each stratum (country, sex, age and calendar period) and the respective reference
rate. Aggregate risk measures for all Nordic countries combined were calculated as the ratio of the
total number of observed cases to the total number of expected cases of the four countries. For each
SIR, the exact 95% confidence interval (CI) was defined assuming a Poisson distribution of the

observed number of cases.

The study has permissions needed in the respective countries for a registry-based study. The

tabulated raw data can be asked for checking purposes from the authors.



RESULTS

A total of 11,401 male and 3,105 female musicians were included in the cohort, with a total of
333,442 person-years. The cohort included 5,854 men and 1,299 women from Sweden; 3,910 men
and 1,170 women from Finland; 1,506 men and 517 women from Norway; and 131 men and 119

women from Iceland.

Altogether, 2,039 cancer cases were observed, 1,663 in men and 376 in women. Of the cases, 1,033
were from Sweden, 453 from Norway, 516 from Finland and 37 from Iceland. The SIR for all sites
combined was 1.02 (95% CI 0.97-1.07) in men (Table 1) and 1.04 (0.94-1.15) in women (Table 2).

The SIRs were similar in all four countries (Table 3).

Site-specific risks, men

For male musicians of all four countries combined (Table 1), there were statistically significant
excesses in pharyngeal cancer (SIR 2.71, 95% CI 1.85-3.82), oesophageal cancer (2.08, 1.51-2.81),
liver cancer (1.81, 1.26-2.52) and skin melanoma (1.40, 1.10-1.75). The excess in pharyngeal
cancer was mainly due to high risk in oropharynx (SIR 4.36, 95% CI 2.73-6.60). The risk among
the musicians was significantly below that of the general population in cancers of the lip (SIR 0.13,

95% CI 0.02-0.48), stomach (0.66, 0.50-0.82) and lung (0.77, 0.65-0.90).

The SIRs for pharyngeal cancer and skin melanoma were above 1.0 in Finland, Norway and
Sweden, while the SIRs for lip cancer and stomach cancer were below 1.0 in all three countries
(Table 3). We excluded Icelandic results from Table 3 because the site-specific numbers of cases
were less than 3 for all other sites except prostate (5 cases). In testicular cancer, there was a
significantly elevated risk in Finland but only small excess in the other countries. For the other
cancers, the SIRs were not consistently below or above 1.0 in the countries. The difference between
the country-specific SIRs is statistically significant in lung cancer with the SIR varying from 0.50 in
Finland (95% CI 0.37-0.68) to 1.01 in Sweden (05% CI 0.80-1.26).

Considering the period-specific risks, the SIRs for most cancer types were quite stable or decreased
during the 45-year follow-up (Table 4). Strong decreases were observed in oesophageal cancer,

liver cancer, laryngeal cancer, and skin melanoma.



The SIRs were also quite stable between the age categories (Table 5). The SIRs increased with
increasing age in lung cancer and skin melanoma. There was a statistically significant excess in

testicular cancer in the youngest age category.
Site-specific risks, women

In female musicians, none of the cancer sites studied showed a statistically significant SIR (Table
2). The SIR for breast cancer was slightly elevated, and the SIR for kidney cancer was below 1.0 in
all three larger countries but not statistically significant in any of them (Table 3). The only
statistically significant country-specific SIR was observed for cancer of the small intestine in
Sweden, based on three observed cases (SIR 5.07, 95% CI 1.05-14.81). The risk of female breast
cancer increased with age and was significantly elevated in the age category of 70+ (32 cases, SIR

1.52,95% CI 1.04-2.15).



DISCUSSION

This is the first study of cancer incidence among musicians in four Nordic countries. The overall

cancer incidence was similar to that of the general population in all countries, in both sexes, in all
age categories and throughout the 45-year study period. Several statistically significantly elevated
and decreased incidences were observed for various specific cancer types in men, while in female

musicians the only significant finding was the elevated risk of breast cancer in older age categories.

Most of the elevated risks among male musicians were in alcohol-related cancer sites, which in the
general population is typical for men with low socioeconomic status, while otherwise the cancer
risk pattern of male musicians resembled that of men with a high socioeconomic status (10). High
incidence of skin melanoma and low incidence of lip cancer are typical for Nordic indoor workers
(11,12). The risk of skin melanoma for musicians in 1961-75 was more than two-fold as compared
to other men, but the excess virtually disappeared before the end of the study period. A similar risk
pattern has been observed among Nordic airline pilots (13) and was explained by the fact that in
earlier decades, pilots had a chance of traveling to the Southern Europe or Asia and get sunburns

while later on many other Nordic people also got such a possibility.

Kuusi et al. (4) studied causes of death of professional musicians in the classical genre in Finland
and observed that the mortality from cancer among the performers of any sex and female church
musicians was 7-10% lower than in the general population. This is close to the SIR estimates of all
cancers combined for Finnish musicians in this study. Cancer mortality of male church musicians
was 40% lower than in a comparable general population which is much lower than the respective
SIR for male musicians in our study. It may be that the way of life of male church musicians is
similar to that of Nordic male priests, bishops, and religious leaders who have significantly lower
overall cancer incidence than other Nordic men (14). The results based on mortality may also be
different from incidence-based results due to the healthy worker effect or variation in survival

which is better in highly educated persons (15).

The findings by Kenny and Asher (2) among musicians who do not belong to the classical music
genre also suggest that overall cancer mortality risk was similar to population averages. Cancer
mortality was still statistically significantly elevated among the small categories of jazz, punk, rock,
and metal musicians. In a later study (3) they reported that among male popular musicians, 11% of
the deaths were due to throat cancer while the percentage among the reference population was only
5%. This observation is also in line with our findings of approximately two-fold excess incidence of

pharyngeal and laryngeal cancers.



We could not identify systematic Nordic data about musicians’ lifestyle factors which would help in
interpretation of their cancer risk pattern in our study. We know some of the characteristics of
Finnish musicians from surveys on the health habits of the Finnish adult population during 1978-91
(5) which were tabulated by occupation for the Finnish Job Exposure Matrix (16). The prevalence
of daily smoking among musicians during 1978-91 was 42% among males and 29% in females. The
respective percentages in the general population were 36% among males and 20% among females.
The weekly alcohol consumption was 125 g among male and 78 g among female musicians
(population: 90 g and 27 g, respectively). The average body mass index (BMI) among male
musicians was 24.9 kg/m? and among female musicians 23.4 kg/m? (population: 25.5 kg/m? and
24.3 kg/m?, respectively). The higher than average alcohol consumption is in line with the elevated
SIRs of alcohol-related cancers among Finnish male musicians and increased risk of breast cancer
among older female musicians. The observed low lung cancer risk, by contrast, is not at all in line
with their smoking prevalence which is also higher than in the reference population. There are
several possible reasons for such a mismatch. First, the number of musicians in the surveys is small
and hence there may be large random variation in the prevalence estimates. Second, the estimate of
prevalence of smoking does not take into account characteristics of smoking such as number of
daily cigarettes or years smoked that have a strong effect on lung cancer risk (17). Third, due to the
long latency in cancer process, we should know exposure information from the period of 10-50
years before the cancer diagnosis. If the life habits of musicians have developed in different
direction than those in the population on average, the life habits measured in the 1970s or later do

not necessarily match with their cancer pattern with majority of the cancers diagnosed after 1990.

Our results did not show statistically significant risks among female musicians, suggesting that they
follow a quite similar way of life as the general population. Their SIRs for cancers of the breast,
ovary and corpus uteri were above 1.0. Although none of these three site-specific SIRs was
statistically significant, the similarity of the findings for these sites sharing similar aetiological
factors may indicate that they have less children or that their age at first birth is higher than in the
reference population, which would increase their risk of these cancer types. Our observation in
significantly increased risk of breast cancer in older ages points to the same direction with the
finding by Kenny and Asher (3), who observed that the proportion of deaths from breast cancer was
significantly larger among female popular musicians than among women in the reference
population. Kenny and Asher also reported 5% of the deaths among female popular musicians being
due to throat cancer, while the percentage among the reference population was only 1%, and the
proportion of lung cancer deaths was lower than in the reference population. Our study was not able

to confirm such findings for Nordic female musicians. Direct comparison of the two studies should



be done with caution because the study outcomes are different (cancer mortality vs. incidence), the

study methods are different, and the cohorts of musicians are different.

The lowest SIR among female musicians was observed in kidney cancer. This may well be a chance
finding but it is worth mentioning that the SIR is lower than the lowest SIRs observed among any of
the 54 standard occupational categories in the NOCCA study (8) and close to the lowest rate ever
seen for kidney cancer in any Nordic cohort, that of the Finnish world class elite athletes (SIR 0.23,

95% CI0.06-0.57) (18).

There are very few hypotheses on direct occupational exposures in musicians’ work that might
increase their cancer risk. Ghabili et al. in their letter (19) commented on the observation of a
remarkable number of jazz guitarists who died of prostate cancer. They speculated that during
playing, the guitar is held in proximity of the pelvic region of the guitarists, and it is possible that
the prostate gland could be affected by the potential carcinogenetic effects of both the
electromagnetic field and loud noise. Ruano-Ravina et al. (20) investigated 132 musicians with
confirmed diagnosis of lung cancer and 187 controls. Among the cases, they observed two
musicians who played wind instruments, whereas there were no wind instrument players among the
controls. They discussed the theoretical possibility of breathing large volumes of air making the
lung alveoli expand more than in other people and thus facilitating the penetrance of carcinogens in
the cells of the epithelium. In our study, there was no excess incidence of prostate cancer and a
decreased incidence of lung cancer, but these results do not exclude the possibility that electric
guitar or wind instrument players who form small subgroups in our data, could still have elevated
risks of specific cancer types. In our setting it is impossible to estimate whether the improved
immunological response suggested by the results of the study of music-exposed rodents (6) could

have led to decreased cancer rates.

Epidemiological evidence concerning the interconnection between sleep and cancer is controversial
(21) and not studied in musicians. Studies concerning sleep disturbances in professional musicians
are scarce as well. Vaag et al. (22) reported higher prevalence of insomnia symptoms in musicians
compared to the general population. While the causes for this remain largely unclear, this may be
explained by the more frequent mental health symptoms in musicians than in general population
(23). Sleep apnea however, may be less frequent in singers and wind instrument players because of
the training of their upper airway muscles. The training may have a protective effect on respiration
and may reduce obstructive sleep apnea and snoring (24,25). The data to explore the effect of sleep
difficulties to the risk of cancer in musicians are unfortunately not available and this remains to be

elucidated in further studies.
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This study has several important strengths. Due to the relatively large size of the cohort and a long
follow-up, the study had the capability to identify small excesses, even for rarer cancers. In terms of
numbers of cancer cases, this is larger than any cohort study of musicians published before. The
study had access to high-quality cancer registry data from across the Nordic countries. The cancer
incidence data allowed for better identification of non-fatal cancers than would be possible in
cancer mortality studies. We also had access to histology information, allowing examination of
risks of histologic subtypes of cancer. Due to the high coverage, precision and validity of the linked
files, the cancer risk estimates can be considered reliable. As the present study was based on
incident cancer cases and exact person-years, there was no bias caused by occupational variation in

cancer survival and in mortality from competing causes of death.

This study on musicians, however, has several specific limitations that should be considered.
Information on duration of work and other characteristics of exposure were not available. The
occupational affiliation at one point in time may not always correspond to the lifelong occupational
history of a person. Comparison of results based on only one cross-sectional information on
occupation with results from studies with complete occupational histories indicates that the diluting
effect due to misclassification is small especially in specialized occupations (8). Most professional
musicians probably stay in music-related occupations, and hence in this case we can assume that the

results really describe the cancer pattern of musicians.

Finally, the musicians represent a heterogeneous population group in terms of lifestyles, with both
health-conscious and unhealthy lifestyles represented. Unfortunately, we do not know how such
categories are distributed and therefore cannot estimate the variation of cancer risk levels with this
occupational branch. It would help in interpretation of the results, if we would be able to stratify the
results according to musical genre mostly performed by the musicians, but such data were
unfortunately only available for a very small fraction of the cohort. According to Statistics Finland,
approximately 75% of the Finnish musicians born 1956-75 were in the classical music sector, and

according to Statistics Iceland 58% of all Icelandic musicians in 2019 were in the classical sector.

Conclusions

In summary, the overall cancer risk among the musicians is similar to that in the general population
in both sexes in the four Nordic countries studied. The musicians’ cancer incidence pattern is
similar to that of other indoor workers with, e.g., low incidence of lip cancer and high incidence of
skin melanoma. Low incidence of lung cancer suggests that prevalence of smoking among
musicians is lower than in the general population while the elevated risk of alcohol-related cancer
types suggests that alcohol consumption is more common than in the general population. Although

11



the overall SIR was stable over the 45 year period of observation, strong decreases in the SIRs of
oesophageal cancer, liver cancer, laryngeal cancer, and skin melanoma suggest that the way of life

of the musicians has changed to a gainful direction more rapidly than in the population on average.

12



REFERENCES

1. Tarvainen L, Kyyronen P, Kauppinen T, Pukkala E. Cancer of the mouth and pharynx,
occupation and exposure to chemical agents in Finland [in 1971-95]. Int J Cancer 2008;123:653-9.

2. Kenny DT, Asher A. Life expectancy and cause of death in popular musicians. Is the popular
musician lifestyle the road to ruin? Med Probl Perform Art 2016;31:37-44.

3. Kenny DT, Asher A. Gender differences in mortality and morbidity patterns in popular musicians
across the lifespan. Med Probl Perform Art 2017;32:13-9.

4. Kuusi T, Haukka J, Myllykangas L, Jarveld I. Causes of death of professional musicians in the
classical genre. Med Probl Perform Art 2019;34(2):92-7.

5. Helakorpi S, Patja K, Prittdld R, Aro A, Uutela A. Health behavior and health among Finnish
adult population, spring 2002. Helsinki: National Public Health Institute; 2002. Publications of the
National Public Health Institute, B12.

6. Nunez MJ, Mana P, Lifares D, Riveiro MP, Balboa J, Suarez-Quintanilla J, Maracchi M,
Méndez MR, Lopez JM, Freire-Garabal M. Music, immunity and cancer. Life Sci 2002;71:1047-57.

7. Gasenzer ER, Kanat A, Ozdemir V, Rakici SY, Neugebauer E. Interesting different survival
status of musicians with malignant cerebral tumors. Br J Neurosurg 2020;34(3):264-70.

8. Pukkala E, Martinsen JI, Lynge E, Gunnarsdottir HK, Sparén P, Tryggvadottir L, Weiderpass E,
Kjarheim K. Occupation and cancer — follow-up of 15 million people in five Nordic Countries.
Acta Oncol 2009;48:646—790.

9. Pukkala E, Engholm G, Hejsgaard Schmidt LK, Storm H, Khan S, Lambe M, Pettersson D,
Olafsdéttir E, Tryggvadottir L, Hakanen T, Malila N, Virtanen A, Johannesen TB, Larenningen S,

Ursin G. Nordic Cancer Registries — an overview of their procedures and data comparability. Acta
Oncol 2018;57:440-55.

10. Rimpeléd A, Pukkala E. Cancers of affluence: Positive social class gradient and rising incidence
trend in some cancer forms. Soc Sci Med 1987;7:601-6.

11. Alfonso JH, Martinsen JI, Weiderpass E, Pukkala E, Kjerheim K, Tryggvadottir L, Lynge E.
Occupation and cutaneous melanoma: a 45-year historical cohort study of 14.9 million people in
five Nordic countries. Br J Dermatol 2020 (online first: doi.org/10.1111/bjd.19379).

12. Lindqvist C. Risk factors of lip cancer: A questionnaire based survey. Am J Epidemiol
1979;109:521-30.

13. Pukkala E, Aspholm R, Auvinen A, Eliasch H, Gundestrup M, Haldorsen T, Hammar N,
Hrafnkelsson J, Kyyronen P, Linnersjo A, Rafnsson V, Storm H, Tveten U. Incidence of cancer
among Nordic airline pilots over five decades: occupational cohort study. Brit Med J 2002;235:567-
9. (Longer version: bmj.com 2002; 235: 567 http://bmj.com/cgi/content/full/325/7364/567).

14. Stang A, Martinsen JI, Kjaerheim K, Weiderpass E, Sparén P, Tryggvadottir L, Pukkala E.
Cancer incidence among priests — 45 years of follow-up in four Nordic countries. Eur J Epidemiol
2012;27:101-8.

15. Pokhrel A, Martikainen P, Pukkala E, Rautalahti M, Seppé K, Hakulinen T. Education, survival
and avoidable deaths in cancer patients in Finland. Brit J Cancer 2010;103:1109-14.

13



16. Pukkala E, Guo J, Kyyronen P, Lindbohm M-L, Sallmén M, Kauppinen T. National job-
exposure matrix in analyses of census-based estimates of occupational cancer risk. Scand J Work
Environ Health 2005;31:97-107.

17. Hakulinen T, Pukkala E. Future incidence of lung cancer: Forecasts based on hypothetical
changes in the smoking habits of males. Int J Epidemiol 1981;10:233-40.

18. Sormunen J, Backmand HM, Sarna S, Kujala UM, Kaprio J, Dyba T, Pukkala E. Lifetime
physical activity and cancer incidence — a cohort study of male former elite athletes in Finland. J Sci
Med Sports 2014;17:479-84.

19. Ghalibi K, Shoja MM, Tabrizi AD, Kamran P. prostate cancer in electric guitar players. Med
Probl Perform Art 2007;22:130 [Letter].

20. Ruano-Ravina A, Figueiras A, Barros-Dios JM. Musicians playing wind instruments and risk of
lung cancer: is there an association? Occup Environ Med 2003;60:143.

21.Chen Y, Tan W, Wei L, Li X, Lyu Z, Feng X, Wen Y, Guo L, He J, Dai M, Li N. Sleep
duration and the risk of cancer: a systematic review and meta-analysis including dose-response
relationship. BMC Cancer;18:1149.

22. Vaag J, Saksvik-Lehouillier I, Bjorngaard JH, Bjerkeset O. Sleep difficulties and insomnia
symptoms in Norwegian musicians compared to the general population and workforce. Behav Sleep
Med 2016;14:325-42.

23. Détari A, Egermann H, Bjerkeset O, Vaag J. Psychosocial Work Environment Among
Musicians and in the General Workforce in Norway. Front Psychol 2020;11:1315.

24. Laharnar N, Uibel S, Hild C, Glos M, Penzel T, Fietze I. Overnight polysomnography and the
recording of sleep and sleep-related respiration in orchestra musicians — possible protective effects
of wind instruments on respiration. PLoS One 2020;15:¢0231549.

25. van der Weijden FN, Lobbezoo F, Slot DE. The effect of playing a wind instrument or singing
on risk of sleep apnea: a systematic review and meta-analysis. J Clin Sleep Med 2020;16:1591-
1601.

14



Table 1. Observed and expected numbers of cancers and standardized incidence ratios (SIR) with
95% confidence intervals (Cl) among 11,401 male musicians in Finland, Iceland, Norway and
Sweden, follow-up 1961-2005, for cancer sites with at least 5 expected cases. Shown in the order
of the SIR of the main site.

ICD-7 Site Observed Expected SIR 95% Cl
140-204 All sites 1663 1633.59 1.02 097 1.11
145-148 Pharynx 32 11.82 2.71 1.85 3.82
145 oropharynx 22 5.04 4.36 2.73 6.60
150 Oesophagus 43 20.64 2.08 1.51 2381
155.0 Liver 35 19.32 1.81 1.26 2.52
141 Tongue 12 6.75 1.78 0.92 3.11
178 Testis 17 10.62 1.60 0.93 2.56
seminoma 12 7.48 1.60 0.83 2.80
190 Skin melanoma 77 55.14 1.40 1.10 1.75
161 Larynx 24 18.38 131 0.84 1.94
143-144 Oral cavity 11 8.58 1.28 0.64 2.29
201 Hodgkin lymphoma 11 8.60 1.28 0.64 2.29
152 Small intestine 9 7.59 1.19 0.54 2.25
157 Pancreas 60 50.96 1.18 0.90 1.52
153 Colon 130 111.85 1.16 0.97 1.38
181 Bladder 124 109.87 1.13 094 1.35
154 Rectum, rectosigma 85 78.08 1.09 0.87 1.35
204 Leukaemia 40 39.08 1.02 0.73 1.39
acute myeloid 6 10.52 0.57 0.21 1.24
177 Prostate 414 407.18 1.02 092 1.12
180 Kidney 61 60.56 1.01 0.77 1.29
194 Thyroid 9 9.05 0.99 0.45 1.89
197 Soft tissue 10 10.67 0.94 045 1.72
199 Other/unknown site 44 46.99 0.94 0.68 1.26
180.1 renal pelvis 5 5.50 0.91 0.30 2.12
191 Skin, squamous cell 57 64.72 0.88 0.67 1.14
193 Brain 41 47.68 0.86 0.62 1.17
glioma 19 23.87 0.80 048 1.24
200,202 Non-Hodgkin lymphoma 43 52.60 0.82 0.59 1.10
162,163 Lung 161 209.35 0.77 0.65 0.90
adenocarcinoma 33 37.34 0.88 0.61 1.24
small cell 29 29.14 1.00 0.67 1.43
squamous cell 46 67.45 0.68 0.50 0.91
other 52 71.43 0.73 0.54 0.95
203 Multiple myeloma 18 24.18 0.74 0.44 1.18
155.1 Gallbladder 6 8.83 0.68 0.25 1.48
151 Stomach 57 85.74 0.66 0.50 0.86
179.0 Penis 3 5.01 0.60 0.12 1.75
158, 162.2 Mesothelioma 2 6.79 0.29 0.04 1.06
140 Lip 2 14.99 0.13 0.02 0.48




Table 2. Observed and expected numbers of cancers and standardised incidence ratios (SIR) with
95% confidence intervals (Cl) among 3105 female musicians in Finland, Iceland, Norway and
Sweden, follow-up 1961-2005, for cancer sites with at least 5 expected cases.

ICD-7 Site Observed Expected SIR 95% Cl

140-204 All sites 376 360.8 1.04 0.94 1.5
191 Skin, squamous cell 16 9.96 1.61 092 261
200,202 Non-Hodgkin lymphoma 13 9.48 1.37 0.73 234
175.0 Ovary 26 20.11 1.29 0.84 1.89
172 Corpus uteri 26 20.14 1.29 0.84 1.89
157 Pancreas 12 9.81 1.22 0.63 2.14
181 Bladder 9 7.69 1.17 0.53 2.22
170 Breast 128 109.70 1.17 0.97 1.39
151 Stomach 13 11.53 1.13 0.60 1.93
153 Colon 26 27.20 0.96 0.62 1.40
194 Thyroid 6 6.46 0.93 0.34 2.02
193 Brain 12 12.99 0.92 0.48 1.61
154 Rectum, rectosigma 12 13.47 0.89 0.46 1.56
162,163 Lung 15 17.74 0.85 0.47 1.40
190 Skin melanoma 11 13.25 0.83 0.41 1.48
171 Cervix uteri 9 11.71 0.77 0.35 1.46
204 Leukaemia 3 6.41 0.47 0.10 1.37

180 Kidney 3 8.29 0.36 0.07 1.06




Table 3. Country-specific numbers (N) of selected cancers and standardized incidence ratios (SIR)
with 95% confidence intervals (Cl) among male musicians in Finland, Norway and Sweden, follow-

up 1961-2005. Results for Iceland not shown because of small numbers of cases.

Site Finland Norway Sweden
N SIR 95% Cl N SIR 95% Cl N SIR 95% Cl

All sites 422| 0.92| 084 1.15| 346| 1.05| 0.98 1.16| 874| 1.05|0.98 1.06
Pharynx 6| 2.31| 0.85 5.02 8| 3.60| 155 7.09| 18| 2.60|1.54 4.11

oropharynx 2 1.78 0.22 6.44 5 5.76 1.87 13.45 15 494 2.77 8.15
Oesophagus 6| 1.04| 0.38 2.26 8| 214 092 4.21| 29| 267|179 384
Liver 12| 1.87| 096 3.26 1| 046| 001 258 22| 207|130 3.14
Testis 7| 3.33| 134 6.86 3] 134 0.28 3.93 7| 115|046 2.36
Skin melanoma 15| 1.07| 060 1.77| 17| 154| 090 2.46| 43| 1.44|1.04 1.95
Larynx 7| 1.15| 0.46 2.36 6| 1.54| 056 3.35| 11| 1.34|0.67 240
Oral cavity 7| 3.29| 132 6.79 2| 1.04| 0.13 3.77 2| 045|005 1.62
Prostate 102 0.96| 0.78 1.16| 65| 0.90| 0.69 1.15| 242| 1.08|0.94 1.22
Skin, squamous cell 11| o0.88| 044 157| 14| 096| 053 1.62| 32| 086|059 1.21
Lung 44| 0.50| 037 0.67| 35| 084, 059 1.18| 80| 1.01|0.80 1.16
Stomach 16| 0.64| 036 103| 17| 0.81| 0.47 130| 22| 0.56|0.35 0.8
Lip 0 0 0 0.68 0 0 0 1.13 2| 0.13|0.04 1.15




Table 4. Numbers (N) of selected cancers and standardized incidence ratios (SIR) with 95%
confidence intervals (Cl) among male musicians in Finland, Iceland, Norway and Sweden, by period

of follow-up.
) 1961-75 1976-1990 1991-2005
Vit N| SR| 95%cCl N| S| 95%cl N| SIR| 95%cCl
All sites 182|1.08| 093 1.25 5; 1.05| 097 1.15| 922| 0.98| 0.92 1.05
Pharynx 41256 070 6.54| 7| 187| 075 3.86| 21| 3.22| 199 4093
oropharynx 3| 8.09 167 2363| 5| 391 127  9.13 14| 412 225 692
Oesophagus 713.02| 122 6.22| 16| 2.39| 136 3.88| 20| 1.72| 1.05 2.66
Liver 71359 144 7.40| 15| 2.16| 1.21 3.57 13| 1.25| 0.66 2.13
Testis 31160| 033 469 7| 196| 079 4.04 7| 1.35| 054 2.78
Skin melanoma 9|211| 096 4.01| 27| 160| 1.05 2.33| 41| 121| 0.86 1.64
Larynx 71235 095 489 11| 1.54| 0.77 2.75 6| 0.75]| 0.26 1.58
Oral cavity 0 0 0O 3.80| 4| 1.38| 0.38 3.52 7| 1.49| 0.60 3.07
Prostate 23| 1.04| 0.66 1.56 12 1.01| 0.83 1.23| 288| 1.02| 090 1.14
Skin, squamous cell 3/085( 0.18 2.49| 22| 1.29| 081 196| 32| 0.72| 049 1.02
Lung 201 0.77| 0.47 1.18| 64| 0.78| 0.60 0.99| 77| 0.76| 0.60 0.95
Stomach 9/0.52| 024 098] 27| 0.77| 051 112 21| 0.63| 039 0.96
Lip 0|0 0 122 O 0 0 0.58 2| 0.36| 0.04 1.29




Table 5. Numbers (N) of selected cancers and standardized incidence ratios (SIR) with 95%
confidence intervals (Cl) among male musicians in Finland, Iceland, Norway and Sweden, by age at

follow-up.
30-49 years 50-69 years 70+ years
Site N SIR 95% Cl N SIR 95% Cl N| SIR| 95%ClI
All sites 153| 1.08| 0.92 1.27| 773| 0.98| 092 1.06| 737|1.04|0.96 1.11
Pharynx 5| 2.62| 085 6.12 22| 298| 186 4.50 5/1.98| 0.64 4.63
oropharynx 2 2.06 0.25 7.44 16 5.01 286 813 4| 455| 1.24 11.65
Oesophagus 4| 3.19| 0.87 8.18 21| 1.82| 112 2.78| 18|2.30| 1.36 3.63
Liver 2| 156| 019 5.64 15| 1.62| 090 2.56| 18| 2.06|1.22 3.25
Testis 14| 1.85| 1.01 3.10 3| 1.15| 0.24 3.36 0 0 0 8.45
Skin melanoma 17| 1.16| 0.68 1.86 37| 137| 096 1.88| 23|1.71|1.08 2.57
Larynx 5| 2.73| 0.89 6.37 13| 1.14| 0.61 1.95 6| 1.16| 0.43 2.53
Oral cavity 2| 166| 020 6.01 8| 160 0.69 3.14 1| 0.42|0.01 2.36
Prostate 4] 132 036 3.39 169 0.97| 0.83 1.13| 241|1.05|0.92 1.19
Skin, squamous cell 4| 1.22| 033 3.13 11| 0.55| 0.27 0.98| 42|1.02|0.73 1.37
Lung 5| 041 013 0.95 88| 0.73| 059 0.90| 68|0.88|0.69 1.12
Stomach 8| 1.08| 047 213 27| 0.63| 042 092 22|0.62|0.39 0.94
Lip 0 0 0 260 0 0 0 047 210.35|0.04 1.27




