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Abstract Aim: Musculoskeletal disorders (MSD) are a leading cause of work-related disability.
This investigation explored the impact of MSD comorbid with depression and anxiety disorders,
on labor force activity. Methods: The Australian Bureau of Statistics provided confidentialized
data files collected from a household sample of 37,580 people. MSD, affective, and anxiety
disorders were identified and employment restrictions were assessed at four levels of severity.
Results: Anxiety and depression of six months duration was present in 12.1% of people with
MSD. Comorbidity magnified the negative impacts of single conditions on labor force activity.
Most at risk were people with back problems and comorbid depression, people with arthritis
or other MSD and comorbid anxiety, males with MSD and comorbid depression, and females
with MSD and comorbid anxiety. Conclusions: The results suggest that the occupational re-
habilitation needs of people with MSD comorbid with depression or anxiety may currently be
underestimated.
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Introduction

Musculoskeletal disorders (MSD) are the leading cause of work-related disability in Australia,
representing 34.0% (237,103 people aged 16–64 years) of all Disability Support Pension (DSP)
recipients as at June 2004 [1]. People with psychological or psychiatric disabilities constitute
the next largest group at 25.4% of DSP recipients, or 177,129 people. In Europe, two of the most
prevalent workplace health problems are backache (33% of the workforce) and neck or shoulder
pain (23%) [2]. In the USA, occupational MSDs are the leading cause of work disability [3].
Of the psychiatric disorders, depression and anxiety disorders are the most prevalent and have
substantial impacts on labor force participation and employment status throughout the working
life [4–10].

A greater understanding of musculoskeletal disorders comorbid with anxiety and depres-
sion is needed to advance our knowledge of how psychosocial factors impact on occupational
disability and rehabilitation. In this context two types of psychosocial risk factors have been
identified. Type I, worker-related psychosocial factors, are distinguished from Type II, work-
place or system related factors [11]. Among Type I risk factors, comorbid anxiety and de-
pression are plausible candidates for intervention during occupational rehabilitation [12]. For
instance, cognitive and emotional reactions to pain in MSDs are associated with greater functional
limitations [13].

A possible mechanism is that symptoms of anxiety or depression adversely influence an
individual’s problem solving strategy, particularly in the presence of pain, which in turn results
in greater disability through greater perceived functional loss [14]. Greater perceived functional
limitations are subsequently associated with a greater risk of not resuming work among em-
ployees with work-related upper extremity disorders [15]. These studies highlight the possibility
that anxiety and depression comorbid with musculoskeletal disorders and associated pain con-
ditions, increases work-related disability and exacerbates the impact of both types of disorders
on occupational rehabilitation outcomes.

However, at a population level little is known about how MSD combine with anxiety and
depression to impact on labor force activity. In Australia, population level correlates of labor
force activity associated with depression and anxiety disorders have been documented [8–10].
The impact of anxiety and depression on labor force activity is important because these disorders
have a 12 month prevalence of 5–10% in the adult population yet often remain undetected and
untreated [16–18]. Furthermore, among those that seek treatment a substantial proportion does
not receive optimal treatment [19–20], and the benefit of treatment to labor force activity remains
unclear [8].

This investigation sought to delineate the impact of MSD comorbid with depression and
anxiety disorders on labor force activity among people of working age. The aim was to examine
any impact on labor force activity associated with comorbidity in order to identify implications
for policy makers and occupational rehabilitation practitioners. Four issues were explored: (i)
the prevalence of MSD comorbid with anxiety or depression; (ii) whether some categories of
MSD were more prone to comorbid anxiety or depression than others; (iii) whether sex or
age differences were apparent; and (iv) whether any particular comorbid sub-group was more
adversely affected in terms of impacts on labor force activity.
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Methods

Data source

The Australian Bureau of Statistics (ABS) provided confidentialized data files from the Survey of
Disability, Ageing and Carers (SDAC, 1998) conducted from 16 March to 29 May 1998 [21–22].
Data were collected from a household sample of 37 580 persons. The survey was authorised by
the Australian Federal ‘Census and Statistics Act, 1905.’ The ABS protected the confidentiality
of individuals surveyed in the data set by removing identifiable households (households with rare
combinations of demographic characteristics) from the file, and where necessary, by aggregating
variables to suppress the detail available. Hence, data from this investigation may not exactly
match that reported elsewhere by the ABS. Other than reducing the total sample size by 1.5%,
confidentiality protections did not limit our analyses.

Sampling

The survey design and operation are detailed elsewhere [8–10, 21–22]. The survey took place in
both urban and rural areas in all states and territories, except in remote and sparsely settled parts
of Australia. Statistical adjustments for not sampling remote residents in the Northern Territory
were applied because unlike other states, approximately 20% of Northern Territory residents live
in remote areas. Participants included all persons except prisoners, non-Australian diplomatic
personnel, and members of non-Australian defence forces stationed in Australia. The survey
sample was selected using multistage sampling techniques based on census collection districts.
The effective sample included 15 316 private dwellings (one per 400 private dwellings in Aus-
tralia); and 399 non-private dwelling units (i.e. hotels, motels, boarding houses, educational
and religious institutions, guest houses, construction camps, short-term caravan parks, youth
camps and camping grounds, staff quarters, and self-care components of retirement villages).
Non-private dwellings were selected separately from private dwellings to ensure adequate repre-
sentation. Each non-private dwelling was given a chance of selection proportional to the average
number of persons accommodated.

Information was obtained from 93% of households sampled. Completed interviews were
obtained from 35 569 persons or 94.4% of the total sample. Partial non-responses included
income-refusal, 1.9% of the total sample; income-don’t know 3.4%. Full non-responses included
refusals 0.1%; non-contacts 0.1%; and language problems, death, illness or other, less than
0.05%. The secondary sampling strategy captured people of working age (15–64 years) in
six mutually exclusive diagnostic categories (see column 1 of Table 2). Application of ABS
population weights [21–22] revealed an estimated 1.3 million people of working age with
ICD-10 MSD which had persisted or were likely to persist for 6 months or more.

Identifying persons with depression, anxiety, and MSD

All categories of health conditions were systematically investigated and coded according to the
International Statistical Classification of Diseases and Related Health Problems, 10th Revision
[23]. Interviews were conducted in the field using a computer-assisted interview protocol with
pick lists to aid the identification of health conditions underlying self-reported activity restric-
tions. A large proportion of health conditions were coded automatically in the field. Experienced
ABS household interviewers, who were not medically trained, received three days training in
the computer assisted interview schedule and the embedded ICD-10 classification system. The
1998 schedule was updated from a similar survey conducted in 1993.
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Musculoskeletal, affective and anxiety disorders were identified from converging sources of
information: by self-report, by interviews with a responsible adult of the household, or by another
responsible adult person assisting with the interview. Responsible adults typically included legal
guardians, parents, first degree relatives, and adults with formal caring responsibilities. The
musculoskeletal and mental health condition sections of the interview each began with the
question: “Does anyone in the household need to be helped or supervised in doing things
because of a (physical disorder/mental illness) or condition?” This question was followed by a
series of open and closed questions, similar to a decision tree, to reveal activity and employment
restrictions, the nature of disabilities, and underlying health conditions.

For this secondary investigation ICD-10 classifications of mental disorders were identified
hierarchically. Anxiety as the primary disorder was excluded when comorbid with schizophrenia,
other psychoses, and depression. Anxiety as the primary condition included: phobias (agora-
phobia, social phobia and specific phobia, ICD-10 code F40); panic disorder and generalized
anxiety disorder (F41); obsessive compulsive disorder (F42); acute stress disorder and posttrau-
matic stress disorder (F43); and other neurotic, stress related or somatoform disorders (F44–48).
ICD-10 classifications of depression and mood affective disorders (F30–39) excluded postnatal
depression and comorbidity with schizophrenia and other psychoses. Depression and affective
disorders included mania (F30), bipolar affective disorder (F31), depression (F32–33), persistent
mood disorders (F34), and other affective disorders (F38–39).

MSD comprised: arthritis and related disorders (M00-19); acquired deformities of joints and
limbs (M20–21); back problems (M40–54); occupational overuse syndrome (M70); synovitis
or tenosynovitis (M65); other muscle and soft tissue disorders (M60-63, M66–68, M71–79);
osteoporosis (M80–81); other acquired limb and joint deformities (M95); and other
MSD (M22–36, M82–94, M96–99). For analysis these were aggregated into back problems
(59.7% of the non-comorbid musculoskeletal disorder sample), arthritis and related disorders
(32.0%), and other MSD (8.3%).

Text fields recorded any disorders reported which did not appear to match items on
the field computer pick lists. Codes for all text entries were determined post interview by
more experienced ICD-10 coders back at the office. This was necessary because some disor-
ders were collected under more general descriptive categories within the pick lists. For instance,
acute stress disorder (F43.0) and posttraumatic stress disorder (F43.1) were both coded under the
description ‘nervous tension/stress’. To ensure accuracy, all interviews were checked until each
interviewer achieved 90% agreement or higher with an experienced coder. Sample monitoring
of coding continued throughout the data collection phase. Although no reliability and validity
information are available for the interview schedule as a whole, it has been revised since its first
use in a similar large population survey in 1993. The complete interview protocol for the 1998
survey is available from the ABS.

Disability, long-term health conditions, and employment restrictions

The survey used the World Health Organization’s International Classification of Impairments,
Disabilities and Handicaps [24] as a framework to identify disability and the associated level
of restriction. Participants had a disability if they had an impairment or restriction in everyday
activities that was likely to last for six months or more. It was possible to have musculoskeletal,
depression or anxiety disorders as a long-term health condition, but without activity restrictions
and hence, without a disability.

Employment restrictions were assessed at four levels of severity (profound, severe, moderate,
and mild) in parallel with the definitions of independent living activity restrictions (not examined
in this investigation) and were intended to apply to both physical and mental disorders. Profound
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was defined as unable to perform employment or a core activity, or always needing assistance.
Severe was defined as needing assistance to perform employment or a core activity. Moderate
referred to not needing assistance, but having difficulty. Mild referred to having no difficulty, but
using aids or equipment because of disability. Further descriptions of terms and variables used
in the survey are available [22].

Analysis

The analysis was restricted to people of working age (15–64 years) with MSD, depression or
anxiety disorders as the primary underlying conditions in the household component of the survey.
Depression comorbid with anxiety was incorporated within the depression group. Population
weights were provided by the ABS as an individual level variable [22, p. 21]. These estimates
provided the starting point for calculation of standard errors in SAS [25] using jack-knife
replication, an established method of standard error estimation in population surveys [26–27].
Estimates with standard errors less than 25% of the estimate value are considered by the ABS
as sufficiently reliable for most purposes. Relative standard errors greater than 25% are marked
accordingly in the tables provided. Statistically significant differences in prevalence estimates
were examined by Z-scores for difference. Bonferroni adjustment to a 99% confidence level
accommodated multiple pair-wise comparisons.

Results

MSD of at least six months duration were found in 1 457 210 Australians of working age in
1998 (SE 23 085). Among those 12.1% had comorbidity with respect to anxiety or depressive
disorders of six months or more duration. The most prevalent of the two comorbid disorders
was anxiety representing 7.1% of people with MSD (74 414, SE 5 157). Comorbid depression
affected a further 5.0% of the musculoskeletal disorder group (36 845, SE 4 008), see Tables 1
and 2.

MSD comorbid with anxiety were similarly prevalent among males and females at ages 15–
34 years. However at ages 35–54 and 55–64 years, the proportions of females with comorbid
anxiety exceeded that of males, although the Z-scores of difference were not significant at the
99% confidence level. A similar gradient emerged in favor of females with MSD comorbid with
depression, which again did not reach statistical significance. MSD comorbid with anxiety were
more prevalent than MSD comorbid with depression (p < .001, in both sexes, see Table 1).

Labor force participation decreased monotonically across healthy controls, MSD, anxiety,
depression, comorbid anxiety, and comorbid depression (p < .001 for all pair-wise comparisons,
see Table 2). The proportion not in the labor force ranged from 19.9% among healthy controls
to 62.6% among people with MSD and comorbid depression. Although the proportion looking
for work remained relatively stable in comparison, significantly fewer people with MSD looked
for work compare to healthy controls (p < .001). The proportion looking for work increased
to 7.5% among people with anxiety disorders compared to MSD (5.2%, p < .001). Compared
to the anxiety disorder group, the proportion looking for work was similar among those with
depression, comorbid anxiety and comorbid depression (differences were not significant at the
99% confidence level).

The relative stability among proportions looking for work indicated that the greatest effect
of these disorders on labor force activity, is in terms of reduced labor force participation. This
indicates that comorbid disorders are not merely associated with increased unemployment, but
are associated with job seeker discouragement, where job seekers cease actively looking for

Springer



246 J Occup Rehabil (2006) 16:241–252

Table 1 Community residents with musculoskeletal disorders (MSD) comorbid with depression or anxiety, by
sex and age

Persons aged Proportion of
Males Females 15–64 years MS disorder

Age group ICD-10 health condition of 6 Prevalence Prevalence Prevalence sample
(years) or more months duration (SE)% na (SE)%a (SE)%a % (n)

15–34 MSDb and comorbid anxiety ∗4.54 (1.48)
48.6

∗4.80 (1.52)
51.4

9.34 (2.00) 100 0.8 (25)

35–54 MSD and comorbid anxiety 10.58 (2.11)
39.6

16.14 (2.53)
60.4

26.72 (3.08)
100

2.3 (72)

55–64 MSD and comorbid anxiety 9.91 (2.05)
42.1

13.62 (2.35)
57.9

23.53 (2.94)
100

4.0 (62)

15–64 MSD and comorbid anxiety 25.04 (3.01) 34.55 (3.41) 59.60 (4.13) 7.1 (159)
15–34 MSD and comorbid

depression

∗∗1.64 (0.95)
49.1

∗∗1.70 (0.96)
50.9

∗3.34 (1.30)
100

0.6 (8)

35–54 MSD and comorbid
depression

7.30 (1.81)
41.2

10.41 (2.10)
58.8

17.71 (2.62)
100

3.0 (47)

55–64 MSD and comorbid
depression

∗∗3.03 (1.25)
35.8

∗5.43 (1.62)
64.2

8.46 (1.92) 100 1.4 (23)

15–64 MSD and comorbid
depression

11.98 (2.24) 17.54 (2.61) 29.51 (3.21) 5.0 (78)

Notes. Prevalence estimates and (standard errors) per 10,000 persons aged 15–64 years.
aRow percentages shown.
bMusculoskeletal disorders included ICD-10 codes M00-M99 (WHO, 1993).

Each prevalence and standard error estimate can be converted to actual populations by multiplying by the factor
1248.55 derived from the Australian household population (12 485 544 people) aged 15–64 years in 1998.
∗Standard errors represent 25–50% of the estimate value; ∗standard errors represent more than 50% of the estimate
value.

work. Among particular subgroups, strong effects of comorbid anxiety or depression emerged.
For instance, the proportion of people with MSD comorbid with depression and not in the labor
force, was three times that of healthy Australians, and almost twice that of people with MSD
alone.

Back problems were the most prevalent form of MSD, followed by arthritis (p < .001, see
Table 3). Each MSD subgroup had a unique age profile. As expected, arthritis prevalence
increased with age such that 10.0% were aged 15–34 years; 45.4% were 35–54 years; and
44.6% were 55–64 years. The ‘other’ musculoskeletal subgroup was more evenly distributed
with 25.5% aged 15–34 years, 49.3% 35–54 years, and 25.2% 55–64 years. The prevalence of
back conditions was similar to that of other MSD at 15–34 years (25.1%), were more prevalent at
35–54 years (55.1%), and were less prevalent at ages 55–64 years (19.8%). Although comorbid
anxiety and depression occurred in similar proportions within each of the three MSD sub-
groups, depression was marginally more prevalent among other MSD (5.0% vs. 2.6% among
back problems, and 1.9% among arthritis, see Table 4). Due to high relative standard errors these
proportional differences did not reach statistical significance.

Of the non-comorbid musculoskeletal subgroups, the arthritis subgroup had the greatest neg-
ative effect on labor force participation (p < .001 for all three comparisons). With comorbidity,
the greatest impact on labor force participation was among people with back problems and
comorbid depression (70.2% not in the labor force, see Table 4). The next greatest effect was
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Table 2 Labour force activity among community residents with musculoskeletal disorders and comorbid
depression or anxiety disorders

Not in the Employed
labour Looking for part time or Persons aged Survey
force work full time 15–64 years sample

ICD-10 long term health Prevalence Prevalence Prevalence Prevalence Total persons
condition (SE)%a (SE)%a (SE)%a (SE)%a (SE) n

Persons without
disability or long term
health conditions

1659.86
(12.87) 19.9

524.65
(8.88) 6.3

6140.23
(18.50)
73.8

8324.74
(24.97) 100

10 393 801
(33 750)

20 366

MSDb and no long-term
depression or anxiety

359.87 (7.91)
33.4

55.79 (4.03)
5.2

662.35
(9.59) 61.4

1078.02
(11.15) 100

1 345 951
(13 922)

2 781

Anxiety and no
comorbid MSD

101.96 (5.10)
44.5

17.26 (2.59)
7.5

109.77
(5.25) 47.9

228.99
(6.80) 100

285 906 (8
490)

557

Depression and no
comorbid MSD

64.42 (4.26)
56.0

8.99 (1.97)
7.8

41.59 (3.65)
36.2

115.00
(5.35) 100

143 584 (6
680)

292

Comorbid MSD and
anxiety

33.98 (3.39)
57.0

∗4.33 (1.45)
7.3

21.28 (2.81)
35.7

59.60 (4.13)
100

74 414 (5
157)

159

Comorbid MSD and
depression

18.46 (2.66)
62.6

∗2.20 (1.08)
7.5

8.85 (1.96)
29.9

29.51 (3.21)
100

36 845 (4
008)

78

Notes. Prevalence estimates and (standard errors) per 10,000 persons aged 15–64 years.
aRow percentages shown.
bMusculoskeletal disorders included ICD-10 codes M00-M99 (WHO, 1993).
∗Standard errors represent 25–50% of the estimate value.

associated with other MSD and comorbid anxiety (69.2% not in the labor force). Comorbid
depression had a proportionally greater negative effect than comorbid anxiety on labor force
participation among those with back conditions at a trend level (p = .037). Comorbid anxiety
promised greater negative leverage on arthritis (p = .013), but not among ‘other’ MSD. Within
each of the MSD subgroups, comorbid anxiety or depression exacerbated the effects on labor
force participation, in an effect range varying from 25% to over 200% (see Table 4).

Comorbid disorders affected males and females differently. Three times as many females
had MSD and comorbid anxiety, than males had MSD and comorbid depression (p < .001).
Females with MSD and comorbid anxiety were more likely to exit the labor force than males

Table 3 Labour force activity by type of musculoskeletal disorder not comorbid with depression or anxiety

ICD-10 long
term health Not in the labour Employed part Survey
condition or force Looking for work time or full time Persons sample
disability Prevalence (SE)%a Prevalence (SE)%a Prevalence (SE)%a Prevalence (SE)%a n

Back problems 195.27 (5.10) 30.1 35.84 (3.46) 5.5 417.44 (8.34) 64.4 648.55 (9.51) 100 1659
Other MSDb 32.04 (3.32) 33.8 ∗4.78 (1.52) 5.0 57.93 (4.09) 61.1 94.75 (4.96) 100 232
Arthritis 132.56 (5.62) 39.6 15.18 (2.46) 4.5 186.97 (6.32) 55.9 334.71 (7.71) 100 890

Note. Prevalence estimates and (standard errors) per 10,000 community residents aged 15–64 years.
aRow percentages shown.
bMusculoskeletal disorders included ICD-10 codes M00-M99 (WHO, 1993).
∗Standard errors represent 25–50% of the estimate value.
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Table 4 Labour force activity by type of musculoskeletal disorder (MSD) comorbid with depression or anxiety

Employed part
Not in the Looking for time or Persons aged

ICD-10 health labour force work full time 15–64 years Proportion of
conditions of 6 or more
months duration

Prevalence
(SE)%a

Prevalence
(SE)%a

Prevalence
(SE)%a

Prevalence
(SE)%a

MSD sample
% (n)

Back problems and no
depression or anxiety
disorders (ref. level)

195.27 (5.10)
30.1

35.84 (3.46)
5.5

417.44 (8.34)
64.4

648.55 (9.51)
100

91.5 (1659)

Back problems and
comorbid anxiety

19.64 (2.72)
50.5

∗3.36 (1.30)
7.5

16.49 (2.55)
42.1

39.50 (3.58)
100

5.9 (107)

Back problems and
comorbid depression

12.26 (2.26)
70.2

∗∗1.10 (0.79)
6.4

∗4.11 (1.42)
23.4

17.47 (2.60)
100

2.6 (47)

Arthritis and no
depression or anxiety
disorders (ref. level)

132.56 (5.62)
39.6

15.18 (2.46)
4.5

186.97 (6.32)
55.9

334.71 (7.71)
100

94.0 (890)

Arthritis and comorbid
anxiety

10.03 (2.06)
66.7

∗∗0.72 (0.65)
5.1

∗3.80 (1.37)
28.2

14.55 (2.42)
100

4.1 (39)

Arthritis and comorbid
depression

∗3.87 (1.38)
50.0

∗∗0.37 (0.47)
5.6

∗3.17 (1.27)
44.4

7.42 (1.82) 100 1.9 (18)

Other MSD and no
depression or anxiety
disorders (ref. level)

32.04(3.32)
33.8

4.78 (1.52) 5.0 57.93 (4.09)
61.1

94.75 (4.96)
100

89.9 (232)

Other MSD and
comorbid anxiety

∗4.31 (1.45)
69.2

∗∗0.25 (0.39)
7.7

∗∗0.99 (0.75)
23.1

∗5.55 (1.63)
100

5.0 (13)

Other MSD and
comorbid depression

∗2.32 (1.11)
53.8

∗∗0.73 (0.65)
15.4

∗∗1.58 (0.93)
30.8

∗4.63 (1.50)
100

5.0 (13)

Note. Prevalence estimates and (standard errors) per 10,000 community residents aged 15–64 years.
aRow percentages shown.
∗Standard errors represent 25–50% of the estimate value; ∗∗Standard errors represent more than 50% of the
estimate value.

(62.9% vs. 48.9%, p = .009, see Table 5). This indicates a greater resilience among males to the
adverse effects of comorbid anxiety. Whereas, in terms of comorbid depression, the labor force
participation of males and females was similar in magnitude (63.7 & 60.9% respectively) to that
of females with comorbid anxiety (see Table 5).

At ages 15–34 years almost as many males as females had MSD and comorbid anxiety (48.6
vs. 51.4%) while at ages 55–64 years females with MSD and comorbid depression outnumbered
males (64.2 vs. 35.8%). In terms of labor force activity, subgroup differences (see Table 5)
revealed that the impact of comorbid disorder also depended on sex. The greatest labor force
disadvantage was found among males with comorbid depression (25.9% employed, see Table 5),
followed by females with comorbid anxiety disorders (28.6% employed, see Table 5). Further-
more, when seeking employment these two groups were less likely to be successful, as 13.2%
of males with comorbid depression, and 8.5% of females with comorbid anxiety were actively
looking for work (vs. 5.2% among those with MSD alone, p < .001 for both comparisons).
Although males with comorbid anxiety were the least adversely affected (45.5% employed),
the impact on this subgroup was substantial compared to people with no comorbid anxiety or
depression (61.4% employed, p < .001).
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Table 5 Labour force activity by sex among community residents with musculoskeletal disorders (MSD)
comorbid with depression or anxiety

Employed Persons Proportion
Not in the Looking for part time or aged 15–64 of MSD

ICD-10 health condition labour force work full time years sample
of 6 or more months Prevalence Prevalence Prevalence Prevalence Column%

Sex duration (SE)%a (SE)%a (SE)%a (SE)%a (n)

Males and
females

MSDb and no
depression or anxiety
disorders (ref. level)

359.87
(7.91) 33.4

55.79 (4.03)
5.2

662.35
(9.59) 61.4

1078.02
(11.15) 100

92.4 (2781)

Males MSD and comorbid
anxiety

12.25 (2.26)
48.9

∗∗1.39
(0.88) 5.6

11.40 (2.19)
45.5

25.04 (3.01)
100

2.1 (67)

Females MSD and comorbid
anxiety

21.73 (2.84)
62.9

∗2.95 (1.23)
8.5

9.88 (2.05)
28.6

34.55 (3.41)
100

3.0 (92)

Males MSD and comorbid
depression

7.29 (1.81)
60.9

∗∗1.58
(0.93) 13.2

∗3.11 (1.26)
25.9

11.98 (2.24)
100

1.0 (34)

Females MSD and comorbid
depression

11.17 (2.17)
63.7

∗∗0.63
(0.61) 3.6

5.74 (1.66)
32.7

17.54 (2.61)
100

1.5 (44)

Note. Prevalence estimates and (standard errors) per 10,000 persons aged 15–64 years.
aRow percentages shown.
bMusculoskeletal disorders included ICD-10 codes M00-M99 (WHO, 1993).
∗Standard errors represent 25–50% of the estimate value.
∗∗Standard errors represent more than 50% of the estimate value.

Discussion

These results indicate a substantial (12.1%) prevalence of comorbid depression and comorbid
anxiety among people of working age with MSD. This prevalence concerns only the more severe
and persistent forms of anxiety and depression with current or expected durations of six months
or more. Hence, this is likely to be a conservative estimate of those with MSD experiencing
problems with anxiety or depression. The prevalence of anxiety comorbid with MSD was similar
for both males and females at ages 15–34 years, increasing markedly for females thereafter.
Comorbid anxiety was more prevalent than comorbid depression, yet comorbid depression had
a greater overall impact on labor force activity (see Table 2). Most at risk were people with back
problems and comorbid depression, people with arthritis or other MSD and comorbid anxiety,
males with MSD and comorbid depression, and females with MSD and comorbid anxiety. In
these subgroups the impact on labor force activity approached that found among people with
psychotic disorders (21.1% employed) [28], a group typically requiring the most intensive and
continuous forms of vocational assistance.

Furthermore, the prevalence of comorbid anxiety and depression identified in this investiga-
tion does not capture sub-clinical anxiety or depression, general psychological distress, related
somatoform, substance misuse, or adjustment disorders, which are also known to co-occur with
MSD. Psychosocial factors are recognized as important in occupational rehabilitation of MSD
[11–12] and psychological conditioning is already accepted as a key ingredient of effective occu-
pational rehabilitation for people with non-specific MSD [29]. However, these results suggest an
even more comprehensive approach is needed, one which coordinates psychological assessment
and treatment as a routine component of occupational rehabilitation for people with comorbid
musculoskeletal and psychiatric disabilities.
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Addressing the work-related disability and increased labor force disadvantage associated
with these comorbid conditions with respect to a particular individual, may be complicated
by multi-factorial sources of work-related disability. For instance, treatments for MSD, pain,
anxiety and depression, are seldom 100% effective. Complex disorder combinations, multiple
partially effective treatments, the possibility of deterioration with potential for relapse, will
continue to challenge occupational rehabilitation providers. However, until more is known about
how best to manage these comorbid disorders in occupational rehabilitation, more effective and
specific treatments can be sought which target particular employment restrictions. In addition,
workplace strategies can be broadened to accommodate, as far as possible, the comorbid mental
health problems identified.

Implications for policy makers, income support providers and practitioners

The most disadvantaged subgroups of people with MSD comorbid with anxiety or depression
show impacts on labor force activity approaching that found among people with psychotic disor-
ders. This means that some people may need more intensive and continuous forms of vocational
rehabilitation than is typically provided to people with MSD alone. Although the ingredients of
evidence-based employment services designed specifically for people with psychiatric disabil-
ities have been identified [30], there is as yet no evidence that all these ingredients are needed
for people with MSD comorbid with anxiety or depression. It is plausible that some blending of
effective ingredients in both approaches to occupational rehabilitation may be required. In the
meantime, policy makers can help by increasing the availability of more continuous and intensive
forms of vocational assistance. Income support providers could assist by incorporating anxiety
and depression screening into routine assessments of income support entitlements and formal
referrals to occupational rehabilitation, to ensure that those with more challenging comorbid
psychiatric disorders are referred to the most appropriate type of service.

Limitations

This survey has several important limitations which have been discussed previously [8–10].
Limitations include methodological differences in depression and anxiety specifications and
classification protocols, which mean these findings are not readily compared to other popula-
tion surveys [18, 31–32]. The study was limited by the use of ICD-10 classifications by lay
interviewers, a necessary method given the large scale nature of the survey, but less rigorous
than standardised screening or diagnostic interviews. As a minimum duration of six months was
required for all health conditions identified, this can mean less sensitivity compared to other
diagnostic schema [33] and an emphasis on more severe and persistent disorders. As mental
disorders were not the primary focus of the SDAC 1998, not all relevant population sub groups
were included in the sampling strategy. Prisoners, indigenous communities, residents of psychi-
atric institutions, and homeless persons were not specifically targeted. Limited information was
available on ethnicity, language spoken at home, the type and nature of treatments received and
the nature of employment assistance obtained.

The cross-sectional nature of this survey precluded discovering relationship directions and
precluded an empirical determination of whether musculoskeletal disorders (and associated pain)
are an antecedent or a consequence of clinical anxiety or depression. Another issue which could
not be investigated concerns the extent that sub-clinical emotional distress hinders occupational
rehabilitation outcomes. Although general emotional distress is recognized as an important Type
I psychosocial risk factor [11–12] it is unclear from previous studies whether this has been of a
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clinical magnitude or not. Another issue that could not be investigated here, is the potential for
interaction between anxiety and depression and Type II psychosocial risk factors, the systemic
and other work-related sources of psychological distress [11]. This is a promising area for further
investigation because it is plausible that at an individual level these comorbid disorders may
interact dynamically with workplace and systemic psychosocial risk factors.

Conclusion

This investigation found that MSD and comorbid anxiety and depression magnified single dis-
order impacts on labor force participation, part-time and full-time employment, and job seeking
activities. Most at risk were people with back problems and comorbid depression, people with
arthritis or other MSD and comorbid anxiety, males with MSD and comorbid depression, and
females with MSD and comorbid anxiety disorders. These subgroups experienced a level of la-
bor force disadvantage approaching that found among people with psychotic disorders, a group
for whom the most intensive and continuous forms of occupational rehabilitation are reserved.
Individually tailored occupational rehabilitation programs can be enhanced by coordinated as-
sessment and treatment of anxiety and depression where links to MSD-related pain are also taken
into account. In addition, more research is urgently needed to explore how comorbid anxiety and
depression increase work-related disability and how these disorders contribute to both Type I
and Type II psychosocial risk factors in occupational rehabilitation.
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