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Abstract

Purpose To investigate psychosocial work environment
and stress in Danish symphony orchestra musicians.
Methods This was a cross-sectional questionnaire survey
of psychosocial work factors and stress symptoms among
441 musicians in six Danish symphony orchestras. The
response rate was 78% (n = 342). The questions were from
COPSOQ (Copenhagen Psychosocial Questionnaire).
Mean values of 19 COPSOQ-scales were compared by gen-
der and instrument group. The results for the musicians
were compared with results for the general Danish work
force (COPSOQ database).

Results Female musicians reported higher work demands
and higher stress symptoms than their male colleagues.
Between instrument groups, 2nd violinists seemed to be of
particular risk compared with the other instrumental groups
in aspects of work pace, work organization, and content,
whereas Ist violinists perceived higher emotional stress
compared with 2nd violinists. The musicians’ experience of
increased work demands as well as deteriorated, work
organization and job content, interpersonal relations and
leadership, and work-individual interface was significantly
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associated with increasing stress symptoms. Compared to
the general workforce independently of gender, Danish
symphony orchestra musicians reported higher emotional
demands, lower influence, lower social support, lower
sense of community, and lower job satisfaction. However,
the musicians reported a higher commitment to the work-
place.

Conclusions The findings indicate a more demanding
psychosocial work environment exposure among sym-
phony orchestra musicians than among Danish workers in
general. Critical results are the relatively high work
demands, low influence, and low social support, females
being of higher risk than males.

Keywords Psychosocial work environment exposure -
Stress symptoms - Symphony orchestra musicians

Introduction

The hierarchical structure of the symphony orchestra leaves
limited influence for the individual musician, and the psy-
chosocial work environment of symphony orchestra musi-
cians has been characterized by rigorous demands for high
levels of technical skills, strict discipline, and an orchestral
performance depending on high collaborative skills (Ost-
wald etal. 1994; Fetter 1993; Sternbach 1993; Piperek
1981). Thus, symphony orchestra musicians are a highly
selected group. Despite these remarkable working condi-
tions, only few epidemiological studies have emphasized
on the psychosocial work environment and stress of sym-
phony orchestra musicians, and the results of the studies
have been conflicting. A Danish study showed that only 1%
of 145 symphony orchestra musicians reported they often
experienced stress (Laitinen and Poulsen 2008). In contrast,

@ Springer



Int Arch Occup Environ Health

an American study of 2,212 musicians from 47 symphony
orchestras showed that 23% of the musicians reported more
perceived stress than colleague musicians (Middlestadt and
Fishbein 1988). Similarly, among 154 musicians, 21%
experienced moderate stress, 6% severe, and 4% extreme
stress (Salmon et al. 1995).

Previous studies have identified string and woodwind
players to report more stress symptoms than other instru-
ment groups (Middlestadt and Fishbein 1988; Parasur-
aman and Purohit 2000; Liljeholm Johansson and
Theorell 2003). However, most studies have not distin-
guished between string players, which should be of partic-
ular interest since 1st violinists seem to be more exposed
due to a high work load, high technical demands, being
responsible for solos, and being more visible during the
entire performance, while the 2nd violins usually are a
subordinate to the 1st violins. Thus, the 2nd violinists
seem more withdrawn as support for the remaining
orchestra which may result in perceiving the psychosocial
work environment less strenuous. Moreover, the influence
of gender on stress symptoms seems to be conflicting.
Liljeholm and Theorell found a significant difference
between genders regarding female musicians reported a
more adverse work environment compared with male
musicians (Liljeholm Johansson and Theorell 2003). In
contrast to this, Hamilton et al. found that male orchestra
musicians reported higher mental, physical, and interper-
sonal strain than female musicians (Hamilton et al. 1995).
A third study found that the perception of stress was unre-
lated to instrumental group and gender in 93 musicians
(Kivimaki and Jokinen 1994).

Occupational stress is considered a significant work-
related health problem (European Commission 2002).
Therefore, it is of great preventive interest to get an under-
standing of how musicians experience their psychosocial
work environment and to what extent stress effects the
musicians and moreover, what factors in their work envi-
ronment that might contribute to the experience of stress.
Several studies among symphony orchestra musicians have
found that social relations in particular can be an important
stressor (Parasuraman and Purohit 2000; Liljeholm Johans-
son and Theorell 2003). Among 12 Swedish classical
orchestras, work content and social support were among the
most important work-quality factors related to health
aspects, and the higher social support, the fewer symptoms,
and more well-being were reported (Liljeholm Johansson
and Theorell 2003). Another Swedish study found that
symphony orchestra musicians, compared with five other
occupations, reported high psychological demands and low
decision authority (Theorell and Ahlberg-Hulten 1990)
which according to the demand-control model is a known
combination of factors to increase the risk of ill health
(Karasek 1979).
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Having the resources to fulfill the specific work condi-
tions, the symphony orchestra musicians represent a
selected group, but a paradox seems to exist; on one hand,
studies have reported that symphony orchestra musicians
experience strenuous work conditions and stress; on the
other hand, symphony orchestra musicians also report high
levels of work satisfaction (Kivimiki and Jokinen 1994;
Liljeholm Johansson 1996). Many studies on psychosocial
work environment and stress among different occupational
groups have been performed over the last decades, in Den-
mark as well as in many other countries. However, sym-
phony orchestra musicians have often been neglected in
these studies leaving an uncertainty about their psychoso-
cial work environment exposure and thereby how this pro-
fession is characterized compared with other professions.

The overall objective of the present study was to investi-
gate psychosocial work environment and stress in Danish
symphony orchestra musicians emphasizing on three ques-
tions: (1) Does the mean level of work stress differ between
different groups within the orchestras?; (2) Is adverse psy-
chosocial work environment positively associated with
stress symptoms?; (3) Do mean levels of works stress and
psychosocial work environment of symphony orchestra
musicians differ from those of the general work force? This
knowledge may be helpful for health professionals to get a
better understanding of the musicians work conditions and
allow health professionals to advise and treat symphony
orchestra musicians appropriately.

Methods
Participants
Study population

The study was designed to comprise all symphony orches-
tra musicians from the seven professional Danish sym-
phony orchestras; as one orchestra did not participate for
administrative reasons, the study population was 441 musi-
cians from six orchestras. The response rate was 78%, 342
respondents, of which 39.2% were women and 60.8% were
men. The distribution of gender did not differ significantly
between the respondents and the non-respondents. The
overall demographic data are presented in Table 1. The
women were significantly younger than men (p <0.001)
and constituted a large proportion of the high string player
group and a low proportion of the low string players and
brass players. The distribution of gender and age did not
differ significantly between the orchestras. A higher propor-
tion of men had a secondary job. Similarly, more men lived
with a partner, and more females had received a candidate/
master level from the conservatorium.
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Table 1 Differences in sociode-
mographic and occupational
data in Danish symphony
orchestra musicians

stratified by gender

Prevalence in number (n) and
percent (%) or mean, standard
deviation (SD), and range are
presented. Chi-square test for
categorical variables (n > 5),
Fischers exact-test (n < 5) and
student’s ¢ test for continuous

variables

Reference population

A random sample of the Danish work force of 3,517 active
workers aged 20-60 years reported in 2004-2005 on their
psychosocial work environment and health by a postal
questionnaire (National Research Centre for the Work
Environment 2005). The questions were to a large extent
similar to the questions that were later used for the sym-
phony orchestra musicians in 2007-2008 for the present
study. The overall mean value across all professions for
each gender served as the reference for the mean value of
the symphony orchestra musicians.

Sociodemographics Male (n = 208) Female (n = 134) p
Individual
Age (year), mean (SD) 46.8 (11.3) 41.8 (10.6) <0.001
Age, range 35.5-58.1 31.2-52.4
Orchestra
Orchestra 1, n (%) 28 (13.5) 21 (15.7) NS
Orchestra 2, n (%) 45 (21.6) 24 (17.9)
Orchestra 3, n (%) 17 (8.2) 18 (13.4)
Orchestra 4, n (%) 32 (15.4) 26 (19.4)
Orchestra 5, n (%) 32 (15.4) 18 (13.4)
Orchestra 6, n (%) 54 (26.0) 27 (20.1)
In total, n (%) 208 (100.0) 134 (100.0)
Instrument group
High string players 63 (23.2) 86 (39.1) <0.001
1. violinist, n (%) 32 (11.8) 33 (15.0) <0.05
2. violinist, n (%) 12 (4.4) 30 (13.6) <0.001
Viola players, n (%) 19 (7.0) 23 (10.5) <0.05
Low string players, n (%) 43 (15.9) 16 (7.3) <0.05
Woodwind players, n (%) 41 (15.1) 21 (9.5) NS
Brass players, n (%) 46 (17.0) 7(3.2) <0.001
Players of other instruments, n (%) 15 (5.5) 4 (1.8) NS
In total, n (%) 208 (100.0) 134 (100.0)
Work
Number of weekly playing hours, mean (SD) 29.9 (11.0) 32.7(9.7) NS
Had secondary jobs (yes), n % 141 (67.8) 70 (52.2) <0.01
Family
Living with a partner (yes), n (%) 170 (81.7) 91 (67.9) <0.001
Children at home (yes), n (%) 97 (46.6) 70 (52.2) NS
Educational level
Conservatory of Music, n (%) 194 (93.3) 127 (94.8) NS
Candidate level or equal, n (%) 144 (69.2) 107 (79.9) <0.05
Bachelor level or equal, n (%) 17 (8.2) 7(5.2) NS
Educational level unspecified, n (%) 33 (15.9) 13.(9.7) NS
Other education than 14 (6.7) 7(5.2) NS
conservatory of music, n (%)
Questionnaire

The study was designed as a part of a cross-sectional survey
of the work environment and health in Danish symphony
musicians conducted during 2007-2008 (Paarup et al.
2011). The dimensions of psychosocial work environment
and stress symptoms were investigated using the Copenha-
gen Psychosocial questionnaire (COPSOQII) developed by
the National Institute of Occupational Health in Denmark
(Pejtersen et al. 2010). The questionnaire has been vali-
dated based on factor analysis and the Cronbach’s alpha for
internal consistency of categorizing items and computing
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scales (Bjorner and Pejtersen 2010). Four dimensions cov-
ered psychosocial work environment: work demands, work
organization and job content, interpersonal relation and lead-
ership, and work-individual interface, while stress symptoms
covered emotional-, cognitive- and somatic stress. A detailed
description of the items and scales and a guideline for calcu-
lating these is available (Pejtersen et al. 2010).

Sociodemographics and occupational variables

Factors included in the study with a probable influence on
the perceived psychosocial work environment and stress
involved demographics described in terms of gender
(Stansfeld et al. 1998), age (Jorm et al. 2005), living with a
partner (Mausner-Dorsch and Eaton 2000; Hope et al.
1999), one or more children living at home (Pugliesi 1999),
and educational level (Landsbergis et al. 2003). Occupa-
tional information included terms of orchestra membership,
weekly playing hours, and having secondary jobs. Instru-
ment played was categorized in the instrument groups: 1st
violinists, 2nd violinists, other string players (viola, cello,
double bass), and other instruments (oboe, clarinet, bas-
soon, flute, trombone, trumpet, tuba, horn, piano, timpani,
percussion, and harp).

Psychosocial work environment

Sixteen of 30 scales and one separate item from the original
COPSOQ questionnaire were used to describe the psycho-
social work environment. These scales constituted four
overall dimensions. (1) Demands at work: quantitative
demands, work pace, emotional demands, demands for hid-
ing emotions, cognitive demands, insecurity at work and
role conflicts. (2) Work organization and job content: influ-
ence at work, possibilities for development, meaning of
work, and commitment to the workplace. (3) Interpersonal
relation and leadership: role clarity, role conflicts, predict-
ability, social support, sense of community and reward. (4)
Work-individual interface: insecurity at work and job satis-
faction. Each scale was based on 2-5 items except cogni-
tive demands only including 1 item and job satisfaction
including 6 items. Each item had five response categories:
(1) Very often, (2) Rather often, (3) Sometimes, (4) Rather
seldom, and (5) Very seldom, the categories were given the
scores (1) 100, (2) 75, (3) 50, (4) 25, and (5) O, respectively.
The scale value was calculated as an average score of the
items included. High work demand thus implies unfavored
condition while high values in the other scales are favor-
able. An individual scale score was only calculated if at
least half of the items were filled in, otherwise they were
omitted. Missing values only aroused for the majority of
scales for less than 2% of the respondents although for less
than 5% for social support.
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Stress symptoms

Three scales were used: emotional-, cognitive-, and somatic
stress symptoms. Each scale included four items each with
four response categories: (1) Whole time, (2) Large part of
time, (3) Small part of time, and (4) No time. The response
categories were given the scores (1) 100, (2) 66.6, (3) 33.3,
and (4) 0, respectively, and the scale score was the average
of the included items. Individual scale scores were only cal-
culated if at least two of the items in a scale were filled in
and were otherwise omitted. Missing values constituted less
than 2% of the respondents on the stress scales.

Statistical analyses

Comparison of continuous variables was done using ¢ test
or ANOVA (analysis of variance) and for categorical
variables Chi-square test. For comparison of male with
female musicians, and comparison of musicians with
Danish workers, additional criteria of an absolute differ-
ence of at least five points in the mean values were set to
pinpoint only differences of clinical relevance (Pejtersen
etal. 2010; Nibling 2006). Additionally was tested
whether the difference was larger among females than
among males (gender*workgroup interaction). Unpaired
t tests were used supplied with additional criteria of an
absolute difference of at least five points in the mean val-
ues, again in order to pinpoint only differences of clinical
relevance. Multiple linear regression analysis was
employed to measure the impact of instrument group on
the scores of psychosocial work environment and stress
symptoms. Independent variables included: instrument
group (1st violinist, 2nd violinists, other string players,
and other instruments), gender, orchestra (1 through 6),
age, children living at home (yes/no), having a partner
(yes/no), and having a secondary job (yes/no). Dependent
variables included: COPSOQ-scales of work demands,
work organization and job content, interpersonal relations
and leadership, work-individual interface variables of
overall scales and scales of stress symptoms emotional-,
cognitive-, and somatic stress. In addition, multiple
regression analysis was employed to measure the effect of
the psychosocial variables on the three stress scales. Inde-
pendent variables included psychosocial scales (work
demands, work organization and job content, interper-
sonal relations and leadership, work-individual interface),
gender, age, orchestra, and instrument groups. Dependent
variables included stress scales: emotional-, cognitive-,
and somatic stress. Coefficients () and their 95% confi-
dence intervals were calculated. The probability value for
evaluating statistical significance was p < 0.05. All calcu-
lations were done using STATA version 10.1 (Stata
Corp., College Station, TX, USA).
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Table 2 Psychosocial work environment and stress in Danish symphony orchestra musicians stratified by gender

Danish symphony orchestra musicians df=340
Male (n = 208) Female (n = 134) p Difference
Mean £ (SD) Mean £ (SD)
Psychosocial work environment factors
Work demands 54.9 (9.7) 59.7 (8.9) <0.001 —4.8
Quantitative demands 41.6 (10.4) 44.6 (10.6) <0.01 -3.1
Work pace 57.7 (18.1) 66.0 (15.9) <0.001 —8.3
Emotional demands 54.1 (17.0) 59.5(15.2) <0.01 —-54
Demands for hiding emotions 48.7 (18.0) 54.3 (19.3) <0.01 —-5.6
Cognitive demands 72.5(22.2) 752 (21.2) NS 2.7
Work organization and job content 55.9 (13.0) 57.0 (12.0) NS —1.1
Influence at work 27.8 (19.7) 25.4(19.7) NS 2.4
Possibilities for development 60.9 (17.2) 63.1 (15.5) NS —2.2
Meaning of work 70.0 (67.7) 70.9 (68.2) NS —-0.8
Commitment to the workplace 65.2 (15.8) 69.1 (14.2) <0.05 -39
Interpersonal relation and leadership 59.6 (11.0) 61.5(9.9) NS -1.9
Role clarity 729 (15.7) 74.1 (13.8) NS —-1.3
Role conflicts 46.6 (16.7) 46.2 (16.2) NS 0.4
Predictability 53.8 (16.1) 56.0 (16.7) NS —-2.2
Social support 48.5(20.9) 52.2(19.5) NS —-3.7
Sense of community 69.7 (20.1) 71.8 (15.6) NS 2.1
Reward 61.9 (14.7) 62.8 (15.3) NS —-0.8
Work-individual interface: 66.3 (10.1) 67.4 (10.0) NS —1.1
Insecurity at work 24.2 (15.5) 25.6 (16.9) NS —14
Job satisfaction 56.6 (10.5) 59.7 (10.0) <0.01 -3.1
Stress
Emotional stress 26.5 (15.3) 35.1(16.9) <0.001 —8.6
Cognitive stress 17.0 (14.2) 22.0 (17.1) <0.01 -5.0
Somatic stress 18.1 (13.9) 27.4 (14.6) <0.001 —-9.3

The table shows the mean values and standard deviation (SD) for each variable. Differences are calculated and ¢ test is performed, and p values
represent significant differences in mean scores between genders. n indicates number; level of significance p < 0.05; NS denotes non-significant

Ethics

The study was approved by The Danish Data Protection
Agency before the data collection in 2007 and 2008. The
musicians were informed about the study by written and
oral information. Consent was obtained by participation.

Results
Symphony orchestra musicians
Table 2 shows gender differences within the Danish sym-

phony orchestras showing that female musicians reported
on significantly higher work demands. Females also

reported higher commitment to the workplace and higher
job satisfaction than their male colleagues. These findings
were, however, underneath the threshold of relevant differ-
ence. In addition, female musicians reported on higher lev-
els of stress symptoms on all the three scales.

The differences between instrument groups are shown in
Table 3. 1st violinists reported higher work demands than
2nd violinists. However, none of these associations were
significant. Moreover, 1st violinists reported significantly
more emotional stress than the 2nd violinists. Compared to
other string players, 2nd violinists reported lower meaning
of work. Other instrument groups reported a significant
lower work pace compared with 2nd violinists. According
to the resource dimensions work organization and job content,
interpersonal relation and leadership, and work—individual
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Table 3 Mutiple regression analysis of psychosocial work environment and stress symptoms stratified by instrument group

Instrument groups

2. violin 1. violin Other string players Other instruments
Coeff. (95% CI) Coeff. (95% CI) Coeff. (95% CI)
Psychosocial work environment factors
Work demands Reference 3.67 (—0.23 to 7.58) —2.09 (=5.72 to 1.53) —1.40 (—4.95 to 2.15)
Quantitative demands Reference 2.02 (—2.30to 3.39) —0.61 (—4.60 to 3.39) —0.71 (—4.63 to 3.20)
Work pace Reference 6.10 (—0.82 to 13.02) —4.40 (—10.79 to 1.99) —9.58 (—15.84 to —3.31)
Emotional demands Reference 3.87 (—2.72 to 10.46) —3.50 (—9.57 to 2.58) 2.27 (—3.68 to0 8.22)
Demands for hiding emotions Reference 1.53 (—6.18 to 9.25) —5.39 (—12.52t0 1.73) —2.75(—9.72 t0 4.22)
Cognitive demands Reference 1.37 (—7.68 to 10.42) —0.49 (—8.86 t0 7.89) —0.42 (—7.68 to 10.42)
Work organization and job content Reference 1.72 (—3.38 t0 6.81) 3.16 (—1.57 to 7.89) 6.07 (1.44-10.70)
Influence at work Reference —0.78 (—8.27 t0 6.71) 3.76 (—3.16 to 10.68) 11.86 (5.08-18.64)
Possibilities for development Reference 3.76 (—2.95 to 10.47) 5.28 (—0.94 to 11.49) 8.13 (2.05-14.21)
Meaning of work Reference 0.04 (—0.01 to 0.09) 0.06 (0.01-0.10) 0.06 (0.01-0.10)
Commitment to the workplace Reference —0.03 (—6.30 to 6.24) —1.37 (—=7.16 t0 4.42) —0.47 (—6.14 t0 5.20)
Interpersonal relation and leadership Reference —0.34 (—4.69 to 4.00) 3.43 (—0.53t0 7.38) 1.26 (—2.58 to 5.09)
Role clarity Reference 4.00 (—2.05 to 10.05) 4.02 (—1.56t09.61) 1.59 (—3.88 to 7.05)
Role conflicts Reference 3.83 (—2.80to 10.47) —0.87 (—6.98 to 5.25) 1.54 (—4.45 to0 7.53)
Predictability Reference —0.42 (—6.43 t0 5.59) —0.32 (—5.87 t0 5.23) —3.80 (—9.24 to 1.63)
Social support Reference —3.08 (—11.44t0 5.27) 5.71 (—1.90 to 13.32) 8.95 (1.56-16.34)
Sense of community Reference 1.47 (—6.09 t0 9.02) 4.80 (—2.18 to 11.78) —1.24 (—8.08 to 5.60)
Reward Reference 2.21 (—3.64 to 8.06) 3.14 (—2.26 to 8.55) 4.25 (—1.03 to 9.54)
Work-individual interface Reference —2.31 (—6.34t0 1.71) —0.49 (—4.18 t0 3.20) —3.70 (—7.32 to —0.07)
Insecurity at work Reference 0.48 (—5.90 to 6.87) —2.34 (—8.23 to 3.55) 2.48 (—3.29 to0 8.25)
Job satisfaction Reference —3.04 (—7.27 to 1.19) —2.13 (—=6.00 to 1.74) —3.77 (—7.58 to 0.04)
Stress
Emotional stress Reference 6.83 (0.10-13.57) 1.53 (—=4.71 t0 7.76) —4.30 (—1.81t0 10.41)
Cognitive stress Reference 2.09 (—4.45to0 8.63) 1.86 (—4.18 to 7.90) 1.92 (—4.00 to 7.84)
Somatic stress Reference 4.62 (—1.40 to 10.65) —2.07 (—=7.65 to 3.50) —0.28 (—5.75t0 5.18)

Adjusted for gender, age, orchestra, children living at home, having a partner and having a secondary job. Bold denotes statitical significance at

p<0.05

interface, a tendency toward 2nd violinist reported lower
scores than other instrument groups was found. However,
the associations for these findings were insignificant.

Associations between psychosocial work environment
and stress

Table 4 shows the relation between psychosocial work
environment and stress symptoms adjusted for individual
determinants. Both the overall scale of work demands and
the sub-scales were positively correlated to three scales of
stress symptoms. The remaining overall scales and sub-
scales were negatively correlated to stress symptoms and
associations were strong. The strongest associations were
found in the category of work demands and interpersonal
relations and leadership.
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Symphony orchestra musicians versus Danish workers

Table 5 shows that compared with Danish male and female
workers, the symphony orchestra musicians reported more
than 5% higher mean scores on work demand variables on
two and three out of five work demands factors, respec-
tively, and lower scores on variables of work organization
and job content, interpersonal relations and leadership, and
work—individual interface. The most prominent differences
were the higher scores in musicians on emotional demands
and cognitive demands, and the lower scores on influence at
work, social support, sense of community, and job satisfac-
tion; still musicians reported higher scores on commitment
to the workplace compared with the Danish workers. Male
musicians were different from the male Danish workers in
relation to reporting lower possibilities for development.
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Table 4 Mutiple linear regression analysis of psychosocial work environment and stress symptoms

Emotional stress

Coeff. (95% CI)

Cognitive stress

Coeff. (95% CI)

Somatic stress

Coeff. (95% CI)

Psychosocial work environment factors

Work demands
Quantitative demands
Work pace
Emotional demands
Demands for hiding emotions
Cognitive demands
Work organization and job content
Influence at work
Possibilities for development
Meaning of work
Commitment to the workplace
Interpersonal relation and leadership
Role clarity
Role conflicts
Predictability
Social support
Sense of community
Reward
Work-individual interface
Insecurity at work

Job satisfaction

0.49 (0.31-0.68)
0.14 (—0.03 to 0.30)
0.06 (—0.04 to0 0.17)
0.34 (0.23-0.45)

0.19 (0.09-0.28)

0.07 (—0.01 to 0.15)
—0.19 (—0.33 to —0.04)
—0.06 (—0.15 to 0.04)
—0.14 (—0.25 to —0.03)
—0.12 (—0.22 to —0.01)
~0.10 (=0.22 to 0.01)
—0.42 (—0.60 to —0.25)
—0.12 (—0.24 to —0.01)
—0.28 (—0.38 to —0.17)
—0.09 (—0.21 to 0.03)
—0.07 (=0.16 to 0.02)
—0.16 (—0.25 to —0.06)
—0.24 (—0.36 to —0.12)
—0.39 (—0.57 to —0.21)
—0.20 (—0.31 to —0.09)
—0.27 (—0.44 to —0.09)

0.25 (0.06-0.45)

0.19 (0.02-0.36)
—0.01 (—0.12 to 0.09)

0.19 (0.08-0.30)

0.17 (0.08-0.26)
—0.04 (=0.12 to 0.04)
—0.22 (—0.36 to —0.08)
~0.07 (—0.16 t0 0.03)
—0.13 (—0.23 to —0.02)
—0.16 (=0.27 to —0.05)
—0.13 (=0.25 to —0.02)
—0.34 (—0.53 to —0.16)
—0.19 (—0.31 to —0.07)
—0.24 (—0.34 to —0.13)
—0.02 (—=0.14 to 0.10)
—0.05 (—0.15 to 0.04)
—0.12 (=0.21 to —0.02)
—0.25 (—0.37 to —0.13)
—0.42 (—0.60 to —0.24)
—0.23 (—0.34 to —0.12)
—0.01 (—0.02 to —0.01)

0.45 (0.29-0.62)

0.12 (—0.03 t0 0.27)

0.13 (0.03-0.22)

0.27 (0.18-0.37)

0.17 (0.09-0.25)

0.05 (—0.03 t0 0.12)
—0.14 (—0.27 to —0.02)
—0.08 (—0.17 to 0.00)
—0.09 (—0.19 to 0.00)
—0.07 (=0.17 t0 0.02)
—0.05 (—0.16 to 0.05)
—0.25 (—0.41 to —0.09)
~0.10 (—0.21 to 0.00)
—0.19 (—0.29 to —0.09)
—0.04 (—0.15 to 0.06)
—0.05 (=0.13 t0 0.03)
—0.09 (—0.18 to —0.01)
—0.13 (—0.24 to —0.02)
—0.38 (—0.54 to —0.27)
—0.22 (—0.32 to —0.12)
—0.01 (—0.01 to —0.01)

Adjusted for gender, age, orchestra, instrument groups, children living at home, having a partner and having a secondary job. Bold denotes statitical

significance at p < 0.05

The female musicians differed from female workers in rela-
tion to work pace. According to stress symptoms, the Dan-
ish symphony orchestra musicians scored higher on stress
symptoms than the Danish workers most evident in emo-
tional- and somatic stress for the female musicians. The
interaction term gives an indication whether difference
between musicians and the Danish workforce is more pro-
nounced in females than in males. This showed a signifi-
cantly larger difference in cognitive demands and work
pace, and emotional stress in females than in males, while
the difference in emotional demands was lower in females
due to a higher level in the female Danish workforce.

Discussion

Key findings

The findings of this national study of psychosocial work
environment and stress showed that Danish symphony

orchestra musicians reported their psychosocial work
environment and prevalence of stress symptoms more

negatively than the Danish work force in both genders.
Within the group of musicians, females reported their psy-
chosocial work environment and stress symptoms more
negatively than the male musicians. Our findings indicate
that 2nd violinists experienced higher work pace and lower
resources than other instrument groups, whereas 1st violin-
ists perceived higher emotional stress compared with 2nd
violinists. In general, adverse psychosocial work environ-
ment was strongly and positively associated with stress
symptoms.

Regarding the findings of gender differences, female
musicians reported higher work demands and in particular
higher stress symptoms compared with their male col-
leagues. Similar differences have been reported by others
(Liljeholm Johansson and Theorell 2003). On the other
hand, female musicians reported higher commitment to the
work place and higher job satisfaction which are known
strong motivational factors for choice of job and important
factors of wellbeing. A part of this difference was inherited
by a general higher rate of symptoms in the female work
force, but the test of interaction indicated that work as a
musician is more strenuous to women than men resulting in
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Table 5 Psychosocial work environment and stress in Danish symphony orchestra musicians and Danish workers stratified by gender

Danish symphony orchestra

Danish workers

Differences between musicians

musicians and Danish workers
Male Female Male Female Male Female Female
(n=208) (n=134) (n=1,668) (n=1,849) difference  difference difference
versus male
Mean £+ (SD) Mean = (SD) Mean £ (SD) Mean %+ (SD) difference
Psychosocial work environment factors
Work demands
Quantitative demands 41.6 (10.4) 44.6 (10.7) 40.1 (20.0) 40.2 (20.8) 1.5 4.4 2.9
Work pace 57.7 (18.1) 66.0 (16.0) 58.6 (18.5) 60.1 (19.6) -0.9 5.9 6.8
Emotional demands 54.1 (17.0) 59.5 (15.2) 342 (22.7) 46.5 (24.2) 19.9 13.0 —6.9
Demands for hiding emotions ~ 48.7 (18.0) 54.3 (19.3) 47.2 (21.1) 53.7 (19.8) 1.5 0.6 -0.9
Cognitive demands 72.5 (22.3) 75.2 (21.2) 64.3 (18.7) 46.5 (24.2) 8.2 28.7 20.5
Work organization and job content
Influence at work 27.8 (19.8) 25.4 (19.7) 51.8 (21.7) 47.8 (20.4) —-24.0 —224 1.6
Possibilities for development 60.9 (17.2) 63.1 (15.6) 66.0 (17.6) 65.7 (17.5) —5.1 —2.6 2.5
Meaning of work 70.0 (67.7) 70.9 (68.3) 73.2 (15.7) 74.3 (15.7) —-3.2 —3.4 —-0.2
Commitment to the workplace  65.7 (15.9) 69.1 (14.2) 60.9 (19.8) 60.9 (20.8) 4.8 8.2 34
Interpersonal relation and leadership
Role clarity 72.9 (15.7) 74.1 (13.8) 73.9 (16.3) 73.2 (16.3) —1.0 0.9 1.9
Role conflicts 46.6 (16.8) 46.2 (16.3) 42.5 (16.1) 41.4 (16.8) 4.1 4.8 0.7
Predictability 53.8 (16.1) 56.0 (16.7) 57.5(21.3) 57.8 (20.4) —-3.7 —1.8 1.9
Social support 48.5 (20.9) 52.2 (19.6) 55.0 (19.9) 59.3 (19.3) —6.5 —-7.1 —0.6
Sense of community 69.7 (20.1) 71.8 (15.6) 79.3 (18.6) 78.1 (19.1) -9.6 —6.3 33
Reward 61.9 (14.8) 62.8 (15.3) 66.7 (19.1) 65.7 (20.5) —4.8 -29 1.9
Work-individual interface
Insecurity at work 24.2 (15.6) 25.6 (17.0) 22.6 (19.5) 24.7 (21.8) 1.6 0.9 —-0.7
Job satisfaction 56.6 (10.6) 59.7 (10.0) 65.3 (17.9) 65.1 (18.4) —8.7 —54 3.3
Stress
Emotional stress 26.5 (15.3) 35.1 (17.0) 25.4 (17.0) 27.7 (18.1) 1.1 7.4 6.3
Cognitive stress 17.0 (14.3) 22.0 (17.1) 16.8 (15.1) 18.7 (16.0) 0.2 33 3.1
Somatic stress 18.1 (13.9) 27.4 (14.7) 14.6 (14.5) 20.6 (16.6) 35 6.8 3.3

Differences and interaction between gender and work are calculated and tested using unpaired ¢ test. Values in bold represent differences of more
than 5%, which all are significant with p < 0.01. n indicates number; mean and SD indicates standard deviation

higher perceived cognitive demands and emotional stress
symptoms.

In relation to instrument groups, the 2nd violinists
reported lower resources compared with other instrument
groups in accordance with the previously stated expecta-
tions. Liljeholm stated that social pressure to perform per-
fectly is omnipresent during the carrier as professional
symphony orchestra musician. Great emphasis is put on the
individual to contribute to a high artistic quality both on an
individual level but also in the orchestra as a whole
(Johansson 2010). This may be part of the reason why the
2nd violinists reported lower social support and reward
compared with the other instrument groups. The findings in
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the present study also indicate that string players in general
experience lower influence and possibilities for develop-
ment compared with other instrument groups. The findings
in this study distinguish between string players but do not,
however, distinguish between the group of “other instru-
ments”. There may be important differences between string
players and wood wind players, brass players, percussion,
and other but the groups were too small to make any dis-
tinctions.

Associations between psychosocial work environment
and stress showed that the musicians’ reporting of adverse
work demands, work organization and job content, inter-
personal relations and leadership, and work-individual
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interface were significantly associated with increasing
stress symptoms. Other studies have found specific working
conditions of musicians to be related to adverse psycholog-
ical outcomes such as interactions with the conductor,
rehearsals, artistic integrity, solo performances, and perfor-
mance anxiety (Parasuraman and Purohit 2000; Liljeholm
Johansson and Theorell 2003; Salmon et al. 1995; Middles-
tadt and Fishbein 1988). Social support has been identified
as an important stressor in symphony orchestras in several
previous studies (Liljeholm Johansson and Theorell 2003;
Johansson 2010; Theorell et al. 2007). However, in the
present study, the findings on associations of social support
and stress did not emphasize this factor in particular.

Finally, the findings indicate that both male and female
musicians experience more strenuous work conditions and
stress compared with Danish workers (National Research
Centre for the Work Environment 2005). A Norwegian
study also found that musicians reported higher levels of
gastrointestinal complaints and pseudoneurology com-
plaints such as tiredness and mood changes compared with
a representative sample of the Norwegian population (Hal-
leland et al. 2010). The findings in this study were also con-
sistent with previous studies showing high work demands,
adverse job content, and high perception of stress being of
concern (Theorell and Ahlberg-Hulten 1990; Liljeholm
Johansson and Theorell 2003; Parasuraman and Purohit
2000; Middlestadt and Fishbein 1988). In addition, low
influence was reported in the Danish musicians, which in
combination with high demands according to the demand-
control-model, is known to cause adverse health effects
such as cardiovascular diseases and therefore may be con-
sidered a serious risk (Karasek 1979). Moreover, social
support is known to decrease the risk of high demands and
low control (Karasek and Theorell 1990; Johnson and Hall
1988). However, our findings showed that both social sup-
port and the related variables sense of community and role
conflicts were reported negatively in the musicians com-
pared with the Danish workers. In addition, our multivari-
ate analysis showed that these variables individually were
associated with the musicians’ experience of stress; how-
ever, no combination of variables was analyzed. A positive
finding related to the musicians reporting of higher commit-
ment to the work place than the Danish workers. A possible
explanation of these findings might be that the musicians
often commit themselves to work in the same symphony
orchestra throughout their musical careers and thus develop
a strong attachment.

In relation to prevention, a comparison with specific
work groups is interesting. Pejtersen et al. have data for
many Danish professions from a national study that used
the same COPSOQ instrument. Compared to these findings,
the group of Danish symphony orchestra musicians had
similar scores as academics in social- and human sciences

in relation to work demands (Pejtersen et al. 2010). On the
other hand, according to the dimensions work organization,
interpersonal relations, and work—individual interface, the
symphony orchestra musicians had similar scores to
slaughterhouse workers (Pejtersen et al. 2010). Therefore,
the symphony orchestra musicians have a unique psychoso-
cial work environment that cannot necessarily be compared
with other occupational groups with similar educational
levels.

Limitations

Including six out of seven symphony orchestras in Den-
mark, with a response rate of 78%, the study population
was representative of the population of Danish symphony
orchestra musicians according to sex, age, type of orches-
tra, and geography, suggesting that the response bias is lim-
ited. However, respondents and non-respondents may differ
thus non-respondents may have higher prevalence of stress
symptoms. If this is the case, our study may have underesti-
mated the prevalence of stress symptoms.

The majority of the musicians in this study have been
playing music full time for decades and a major selection
can be expected to have taken place several years ago.
Based on this assumption, the risk of a healthy worker
effect is existent; however, this may potentially only
weaken the associations found. Likewise, a healthy worker
effect may be present in the population of the general work
force which potentially may have increased the difference
between musicians and Danish workers in our findings.

One main limitation of the study is inherent to the cross-
sectional design because both exposure and outcome are
measured at the same time representing the problem of
common method bias (Kristensen 1996). Therefore, the
associations between perceived psychological work envi-
ronment and stress symptoms found in this study may rep-
resent problems for Danish orchestra musicians but may
not be interpreted as causal relations. Moreover, assessment
by questionnaire includes only selected variables represent-
ing a limited area of psychosocial work environment and
stress. Stress reactions occur as an interaction between the
individual’s work situation (psychosocial and physical
work environment), private life situation, and personal fac-
tors (genetics, gender, age, personality; Gadalla 2009). Sev-
eral individual determinants were included in the analysis
to avoid confounding but due to the complexity of stress
potential, confounders may have been omitted.

A golden standard for measuring stress is not available;
triangulation is suggested by comparing the self-reported
measures of perceived stress with behavioral and physio-
logical measures of stress (Kristensen 1996; European
Commission 2002). This was desirable, but not possible
in the given research context. The generic COPSOQ
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instrument was used in the study, and this theory-based
instrument has been tested nationally as a reliable and valid
method to assess psychosocial work environment and stress
reactions in a wide range of occupations (Pejtersen et al.
2010; Arvidsson et al. 2008; Borritz et al. 2006). Informa-
tion bias can, however, occur in case of different interpreta-
tions of the items within different groups, e.g., gender and
instrument groups. However, our findings are very similar
to Liljeholm and Theorell’s findings based on an adapted
questionnaire for musicians (Liljeholm Johansson and
Theorell 2003).

Conclusion

This study characterized the psychosocial work environ-
ment in the Danish symphony orchestras. Within the
orchestras, female musicians and 2nd violinists seemed to
be of particular risk compared with the other instrumental
groups in aspects of work pace, work organization, and
content. Associations between the demanding psychosocial
work environment and increasing stress symptoms could
indicate a need for promotion and improvement of the
musicians’ working conditions in order to prevent possible
adverse health effects. Finally, both male and female sym-
phony orchestra musicians reported a more demanding psy-
chosocial work environment exposure and a higher level of
stress symptoms compared with what was earlier found
among the general Danish workforce. Our findings empha-
size the importance for future studies to focus more com-
prehensively on the work-related, private, and personal
factors associated with stress reactions, and coping strate-
gies to deal with stressors in a symphony orchestra context
in order to get a deeper understanding of these relations.
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