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Abstract

Background Musculoskeletal pain is one of the leading causes of work productivity loss. Long-term conditions (LTCs)
commonly occur alongside musculoskeletal pain. However, the incidence of sick leave and disability pension accord-
ing to LTC status in people with musculoskeletal pain has not been previously described.

Methods Working-age participants (20-65 years) with persistent musculoskeletal pain who participated

in the HUNT3 Study (1995-97) were included. Twenty-five LTCs were classified into 8 LTC groups according

to the International Classification of Diseases version 11. Data on sickness and disability benefits were obtained
from the National Insurance Database and linked to the HUNT3 data using participants’ personal identification num-
ber. Age-adjusted incidence rates (IRs) (per 10,000 person-years) and hazard ratios (HRs) of sick leave during 5-year
follow-up and disability pension during ~ 25-year follow-up were estimated with 95% confidence intervals (Cls)

and presented according to LTC status.

Results Overall, 11,080 participants with musculoskeletal pain were included. Of those, 32% reported one LTC

and 45% reported > 2 LTCs. During the follow up period, 1,312 participants (12%) received disability pension due

to musculoskeletal conditions. The IR of sick leave and disability pension due to musculoskeletal conditions increased
with number of LTCs. Specifically, the IR of sick leave was 720 (95% Cl 672 to 768) in participants without any LTCs

and 968 (95% Cl 927 to 1,009) if they had > 2 LTCs. The IRs of disability pension were 87 (95% Cl 75 to 98) and 167 (95%
Cl 154 to 179) among those with no LTCs and > 2 LTCs, respectively. The incidence of sick leave and disability pen-
sion due to musculoskeletal conditions was largely similar across LTCs, although the incidence of disability pension
was somewhat higher among people with sleep disorders (IR: 223, 95% Cl 194 to 252).

Conclusions Among people with persistent musculoskeletal pain, the incidence of prematurely leaving the work
force due to musculoskeletal conditions was twice as high for those with multiple LTCs compared to those
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without any LTCs. This was largely irrespective of the type of LTC, indicating that the number of LTCs are an important
feature when evaluating work participation among people with musculoskeletal pain.

Keywords Musculoskeletal pain, Work disability, Sick leave, Multimorbidity

Introduction

Musculoskeletal pain is highly prevalent and among the
leading causes of years lived with disability globally [1].
Besides the suffering of affected individuals, musculo-
skeletal pain is also one of the main reasons for reduced
work ability and productivity loss [2]. In Norway, muscu-
loskeletal conditions account for almost half of all long-
term sick leaves and around one-third of all disability
pensions [3], with an estimated annual cost of 1.2% of
the gross domestic product [4], thus representing a major
societal and economic challenge.

Previous research on prognostic factors for work abil-
ity have primarily focused on specific musculoskeletal
pain conditions (e.g., low back pain) and mostly consid-
ered musculoskeletal pain as a single disease entity [5].
However, other long-term conditions (LTCs) commonly
occur alongside musculoskeletal pain [6]. The presence
of multimorbidity (i.e., the co-occurrence of two or more
LTCs) can complicate clinical management [7, 8] and
has been associated with higher subjective burden and
increased healthcare use in people with musculoskeletal
pain [9]. Nevertheless, knowledge on work participation
associated with multimorbidity in people with muscu-
loskeletal pain is scarce and limited to the combination
with psychological morbidities. For example, people with
musculoskeletal pain and co-occurring mental health
conditions (e.g., anxiety, depression) had greater work
loss, i.e., sickness absence days, as well as more than twice
the risk of disability pension compared to each condition
occurring alone [10-13]. Greater knowledge on the bur-
den of sick leave and disability pension associated with
specific co-occurring LTCs among people with persistent
musculoskeletal pain can help to inform more effective
interventions and plan for more efficient health care ser-
vices, e.g., adopting a stratified care approach. Therefore,
the aim of this study was to describe the incidence of sick
leave and disability pension according to the number and
type of co-occurring LTCs in people with persistent mus-
culoskeletal pain.

Methods

Study population

This study uses data from the third survey of the pop-
ulation-based HUNT Study in Norway (HUNTS3,
2006—-2008) along with data on sickness and disability
benefits obtained from the National Insurance Database.

All 93,860 inhabitants aged 20 years or more residing in
the geographical region of Nord-Trendelag were invited
to the HUNT3 Study, and 54% accepted the invitation to
participate. A description of the HUNT study procedures
and participation rates have been published elsewhere
[14], and an overview of the various questionnaires can
be found at https://www.ntnu.edu/hunt/data/que. This
study was registered in OSF registry [15] as part of a
larger project.

The selection of participants into the current study is
shown in Fig. 1. Exclusion criteria were age 65 years or
older, not reporting musculoskeletal pain, and currently
not working, i.e., unemployed (based on self-report from
the HUNT3 survey) or having received disability benefits
before or up to the date of participation in the HUNT3
survey. Participants aged 65 years or older were excluded
as potentially not being able to obtain a disability pension
being too close to the Norwegian statutory age of retire-
ment, i.e., 67 years. Overall, the study included 11,080
participants reporting musculoskeletal pain lasting for at
least three consecutive months during the past year.

Sickness and disability benefits

Data on sickness and disability benefits were obtained
from the National Insurance Database between 1 January
2000 and 31 December 2021 and linked to the HUNT3
data using the personal identification number held by
all residents in Norway. In Norway, medically certified
sick leave is compensated with 100% coverage up to 12
months, whereby the employer covers the first 16 days,
and the rest is covered by the Norwegian Welfare and
Labor Administration. After 12 months of sick leave,
it is possible to apply for more long-term medical ben-
efits such as work assessment allowance and disability
pension. Permanent medical disability benefits can be
granted to people aged between 18 and 67 years if the
ability to work is permanently reduced by at least 50%
due to illness or injury and after appropriate treatment
and vocational rehabilitation measures have been tried.
Primary diagnoses for both sickness and disability ben-
efits were classified according to the International Clas-
sification of Diseases (ICD) versions 9 and 10 and the
International Classification of Primary Care (ICPC) ver-
sion 1 and 2. Sickness and disability benefits due to mus-
culoskeletal conditions corresponded to codes M00-M99
of ICD and codes L00-L99 of ICPC. Sickness and dis-
ability benefits due to all causes corresponded to codes
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Fig. 1 Participants’selection into the study

for all diagnoses including those due to musculoskeletal
conditions.

Persistent musculoskeletal pain
Information about musculoskeletal pain was retrieved
using the Standardised Nordic Questionnaire [16] within
the HUNT3 survey. Participants who reported having
persistent musculoskeletal pain by ticking ‘yes’ on the fol-
lowing question “During the last year, have you had pain
and/or stiftness in muscles or joints that lasted for at least
3 consecutive months?” were included in the study. Those
with missing data on this question were excluded.
Participants who reported musculoskeletal pain were
asked to indicate the affected body area(s), i.e., neck,
shoulders, upper back, elbows, low back, hips, wrists/
hands, knees, and ankles/feet. For descriptive purposes,
participants were categorised based on the number of
pain sites, regardless of the pain location as ‘1-2 pain
sites; ‘3—4 pain sites; and ‘5 or more pain sites’

Long-term conditions

LTCs were identified using data from the HUNT3 sur-
vey and were categorised as reported previously [17].
An overview of the questions and measurements used to
define LTCs is provided in Supplementary File 1. Over-
all, 25 LTCs were identified and categorised into 8 LTC
groups corresponding to different body organ systems

\ 4

cause) at baseline
N=734

according to the 11th revision of the International Clas-
sification of Diseases (ICD-11) (Table 1). As such, each
LTC group could include one or more LTCs within the
same body organ system. Participants were categorised
into three groups: ‘No LTC; ‘1 LTC; ‘>2 LTCs. In addi-
tion, participants were categorised as having a specific
LTC co-occurring with musculoskeletal pain (e.g., meta-
bolic conditions, mental health conditions, etc.).

Missing data

Participants who did not fill out a response to any ques-
tions used to categorise an LTC were classified as not
having the condition. An overview of the proportion of
missing data for each LTC is provided in Supplemen-
tary File 1. Missingness did not exceed 8.6% (alcohol use
disorder).

Follow up

Sick leave was registered from the date of participation
in the HUNT3 survey and ended after five years. Par-
ticipants contributed person-years when they were at
risk for sick leave, i.e., the period when they were on
sick leave due to a musculoskeletal condition or other
causes was censored (discontinued recurrent events).
Participants were censored at the date of death or at
the date of receiving disability pension. An event was
defined as sick leave due to a musculoskeletal diagnosis
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Table 1 Grouping of long-term conditions according to the International Classification of Diseases (ICD-11)

ICD-11 Chapters

Long-term conditions included

ChapterV
Endocrine, nutritional, or metabolic diseases

Chapter VI
Mental or behavioural disorders

Chapter VI
Sleep-wake disorders

Chapter Vil
Diseases of the nervous systems

Chapter XI
Diseases of the circulatory system

Chapter XII
Diseases of the respiratory system

Chapter XIIl
Diseases of the digestive system

Chapter XIV
Diseases of the skin

- Diabetes

« Obesity

- Hypercholesterolemia
« Hyperthyroidism

« Hypothyroidism

« Anxiety

« Depression

« Psychiatric problems
« Alcohol use disorders

« Insomnia symptoms
- Apnoea

« Chronic headache
« Migraine
- Epilepsy

« Hypertension

- Angina pectoris

+ Myocardial infarction
« Heart failure

« Other heart diseases

« Chronic bronchitis, emphysema
or chronic obstructive pulmonary
diseases

« Asthma

- Irritable bowel syndrome
« Gastro-oesophageal reflux disease

«Hand eczema
- Psoriasis

lasting > 31 days. A duration of >31 days was chosen to
reflect long-term sick leave.

For disability pension, participants were followed
from their participation in the HUNT3 survey until the
date they received partial or full disability pension due
to a musculoskeletal condition, or else, until the date of
end of follow up, 31 December 2021. In analyses of dis-
ability pension due to musculoskeletal conditions, par-
ticipants were censored at the date of death or at the
date of receiving disability pension due to other causes.

Statistical analysis

We estimated incidence rates (IRs) of sick leave (includ-
ing recurrent events) and disability pension per 10,000
person-years with 95% confidence intervals (Cls) in
participants according to number of LTCs (i.e., no LTC,
1 LTC, and>2 LTCs) and categories of specific LTCs.
Age-adjusted IRs were estimated using Poisson regres-
sion controlling for age (years) as a continuous vari-
able (i.e., the Stata command poisson). Cox proportional
hazard regression (i.e., stcox) estimated age-adjusted
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hazard ratios (HRs) with 95% ClIs for the association of
LTCs with sick leave and disability pension. The model
accounted for dependency in the observations (i.e., recur-
rent events) using a robust variance estimator (i.e., vce
robust). The person-year denominator for the sick leave
incidence rate did not include time periods where par-
ticipants had sick leave due to other causes. In sensitivity
analysis we also estimated risk of a first sick leave epi-
sode, i.e., participants contributed person-years until the
first sick leave event due to musculoskeletal conditions.

As the combination of LTCs as well as the incidence of
sick leave and disability pension might differ across soci-
odemographic variables, we reported IRs and HRs for
sick leave and disability pension associated with number
of LTCs by age (<45 years, >45 years), sex (female, male),
and educational level (<12 years,>12 years) in supple-
mentary analyses. Finally, cuamulative sick leave days due
to musculoskeletal conditions and due to all causes were
reported descriptively by number and type of co-occur-
ring LTCs, i.e., median duration of sick leave episodes
with interquartile range (IQR), average number of sick
leave days with 95% CI.

Statistical analyses were performed using built-in com-
mands in Stata 18.0 MP (StataCorp LLC, Stata Statistical
Software: release 18. College Station, TX, USA).

Results

Table 2 presents baseline characteristics of the study
sample according to the number of LTCs. The proportion
of people with musculoskeletal pain reporting no LTC
was 23.4%, while 31.6% and 45.1% reported 1 LTC and
2 or more LTCs, respectively. The distribution of demo-
graphic characteristics, i.e., age, sex and education were
largely similar between groups with and without LTCs,
whereas the proportion reporting good/very good self-
reported health was lower among those with>2 LTCs.
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The latter group also reported higher number of pain
sites compared to those with 1 or no LTC.

In this sample of people with musculoskeletal pain,
metabolic conditions were the most prevalent (30%), fol-
lowed by mental health conditions (28%) and headache
(20%). Figure 2 shows the prevalence of number of addi-
tional LTCs within each LTC group. Apart from people
with sleep disorders that had a somewhat higher preva-
lence of other co-occurring LTCs, the prevalence of co-
occurring LTCs showed a similar pattern across LTC
groups.

During the follow up period, 3,173 participants (29%)
had one or more episodes of sick leave (>31 days), 1,312
participants (12%) received disability pension due to
musculoskeletal conditions, and 1,223 (11%) received
disability pension due to all other causes. The IRs of sick
leave due to musculoskeletal conditions increased with
number of co-occurring LTCs, and this trend was more
pronounced for disability pension (Tables 3 and 4). Spe-
cifically, the age-adjusted IRs for disability pension due
to musculoskeletal conditions (per 10,000 person-years)
was 87 (95% CI 75 to 98) in participants without any
LTCs and 167 (95% CI 154 to 179) if they had >2 LTCs,
corresponding to a HR of 1.93 (95% CI 1.66 to 2.25).
People with>2 LTCs reported greater mean number of
sick leave days compared to those with no LTCs during
the five year follow up, i.e., 80 (95% CI 76 to 84) versus
58 (95% CI 53 to 63), respectively (Table S1 in Supple-
mentary File 2). Similarly, those with>2 LTCs reported
longer median duration of each sick leave episode (in
days) compared to those with no LTCs, i.e., 75 (IQR 31 to
202) versus 64 (IQR 31 to 173), respectively.

The IRs of sick leave due to musculoskeletal condi-
tions (per 10,000 person-years) varied only slightly
according to the specific LTCs (Fig. 3, Table S2 in
Supplementary File 2), with mental and behavioral

Table 2 Baseline characteristics of participants with musculoskeletal pain stratified by number of long-term conditions

All No LTC 1LTC >2LTCs
Participants, n (%) 11,080 (100.0) 2,588 (234) 3,496 (31.6) 4,996 (45.1)
Age, years 479 (10.1) 478 (10.1) 478(10.2) 480 (10.1)
Females, n (%) 6,494 (58.6) 1,478 (57.1) 1,994 (57.0) 3,022 (60.5)
Higher education?, n (%) 3,234 (29.2) 865 (33.4) 1,058 (30.3) 1,311 (26.2)
Self-reported good/very good health, n 7933 (71.6) 2,174 (84.0) 2,716 (77.7) 3,043 (60.9)
(%)
No. of pain sites, n (%)
1-2 5,400 (48.7) 1,569 (60.6) 1,844 (52.8) 1,987 (39.7)
3-4 3,679 (33.2) 744 (28.8) 1,130 (32.3) 1,805 (36.1)
5-9 2,001 (18.1) 275 (10.6) 522 (14.9) 1,204 (24.1)

LTC Long-term condition
@ >12 years education
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Fig. 2 Prevalence of number of long-term conditions within each long-term condition group. Percentages specified besides each LTC represent

the prevalence of the LTC in the sample

Table 3 Incidence rate and relative risk of sick leave due to musculoskeletal conditions stratified by number of long-term conditions

Person-years No. of cases Unadjusted IR? Age-adjusted IR? Unadjusted Age-adjusted HR (95% Cl)
(95% Cl) HR
No LTCs 12,074 867 718 720 (672 to 768) 1.00 1.00 (reference)
1LTC 15,995 1,344 840 843 (798 to 888) 117 1.17 (1.06 to 1.29)
>2 LTCs 22,181 2,143 966 968 (927 to 1,009) 1.34 1.34(1.22t0 147)

LTC Long-term condition, IR Incidence rate, HR Hazard Ratio, C/ Confidence Interval
? Incidence rate per 10,000 person-years

conditions having the lowest IR (850, 95% CI 800 to
899). People without any LTCs had an IR of 720 (95%
CI 672 to 768) and those with metabolic conditions had
the highest IR (1,025, 95%CI 974 to 1,076). Sick leave
results were comparable when time-to-first event anal-
ysis was used, although the IRs were smaller (Table S3
in Supplementary File 2). Similarly, small variations in
IRs of disability pension due to musculoskeletal con-
ditions were observed according to the specific LTCs
(Fig. 4 and Table S4 in Supplementary File 2), although
people with sleep disorders had a somewhat higher IR
(223, 95% CI 194 to 252).

While the IRs of sick leave were higher in older peo-
ple (i.e.,>45 years), females, and those with lower edu-
cational level (i.e., <12 years), the HRs associated with
the number of LTCs were largely similar across strata of
age, sex, and educational level. This was also observed for
disability pension, although the HR of disability pension
associated with>2 LTCs was higher among younger than
older people (HR of 2.72, 95% CI 1.92 to 3.86 vs 1.78, 95%
CI 1.50 to 2.11, respectively) (Table S5-7 in Supplemen-
tary File 2).

Discussion

In this study of working-age people with persistent mus-
culoskeletal pain, multiple LTCs (i.e.,>2 LTCs) were
common, occurring in nearly half of the sample. The inci-
dence of sick leave showed a dose-dependent association
with the number of LTCs, and this trend was stronger
for disability pension, i.e., the incidence of disability pen-
sion for people with musculoskeletal pain reporting>2
LTCs was twice as high compared to those with no LTCs.
Moreover, people with >2 LTCs had a higher mean num-
ber of sick leave days as well as longer sick leave episodes
compared to those without any LTCs. Further, the inci-
dence of sick leave and disability pension due to musculo-
skeletal conditions was largely similar across groups with
specific LTCs. However, people reporting sleep problems
co-occurring with musculoskeletal pain had a somewhat
higher incidence of disability pension.

Our study adds to the current literature showing that
people with persistent musculoskeletal pain and mul-
tiple co-occurring LTCs have a substantially increased
likelihood of prematurely leaving the work force due to
musculoskeletal conditions compared to those without
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Fig. 3 Age-adjusted incidence rate of sick leave due to musculoskeletal conditions among people with specific long-term conditions co-occurring

with musculoskeletal pain

co-occurring LTCs. This increased incidence might
reflect a greater burden among those with multiple LTCs,
thus limiting the capacity to maintain adequate work
ability. This is consistent with previous research showing
a dose-dependent association between number of LTCs
and work productivity loss (e.g., sick leave, early retire-
ment) in cross-sectional [18, 19] and prospective studies
[20]. Importantly, our findings are specific to sick leave
and disability pension due to musculoskeletal conditions
which can indicate that musculoskeletal complains are
the dominating problem. However, it cannot be ruled out
that musculoskeletal complains are more often registered
as main diagnosis compared to other co-occurring LTCs.

Further, our findings suggest that the increased inci-
dence of sick leave and disability pension associated with
LTCs mostly depends on the number of LTCs rather
than the specific LTC involved. Nonetheless, people with
musculoskeletal pain reporting sleep disorders showed
a somewhat high incidence of disability pension due to
musculoskeletal conditions. Sleep problems are known
risk factors for all-cause work disability [21, 22], and their
link with work disability due to musculoskeletal pain has
been previously explored [23-25]. In our sample of peo-
ple with persistent musculoskeletal pain, those reporting
sleep disorders had higher prevalence of co-occurring
LTCs compared to other LTC groups (Fig. 2). Thus, it
is possible that they represent a more vulnerable group
among people with musculoskeletal pain.

Mental health conditions are, similarly to musculo-
skeletal conditions, one of the leading causes of work

productivity loss [26-28]. Thus, it is conceivable that
the co-occurrence of these conditions could result in a
disproportionate high incidence of sick leave and per-
manent work disability compared to each condition
occurring alone. Surprisingly, we found similar inci-
dence of sick leave for people with these co-occurring
conditions compared to those with only musculo-
skeletal pain. This is in contrast with previous studies
showing greater sickness absence (in days) for the com-
bination of musculoskeletal pain and mental health
conditions, e.g., anxiety, depression compared to each
condition alone [10-12]. Importantly, these studies
where mostly cross-sectional, did not assess disease-
specific causes of sick leave (i.e., musculoskeletal condi-
tions) and the outcomes were based on self-report. The
case definition of mental health conditions might also
contribute to these differences, i.e., our definition based
on the Hospital Anxiety and Depression Scale (score > 8
[29]) might have detected mild cases of anxiety and
depression. Further, people reporting alcohol problems
were included in this LTC group. Alcohol problems
have shown to be more prevalent among unemployed
people [30]. As such, those who remain employed
(included in this sample) might be the less severe cases
with lower estimated likelihood for sick leave and dis-
ability pension. This is also corroborated by a previous
study showing a small association between substance
use disorders with sick leave compared to common
mental health conditions such as anxiety and depres-
sion [12].
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Fig. 4 Age-adjusted incidence rate of disability pension due to musculoskeletal conditions (black filled symbols) and due to all cause (white open
symbols) among people with specific long-term conditions co-occurring with musculoskeletal pain

Strengths and limitations

The strengths of this study include a large sample of
participants with persistent musculoskeletal pain that
allowed analyses of different LTCs while preserving
relatively high precision of the estimated IRs. Further,
we used information on 25 conditions covering 8 body
organ systems classified according to ICD-11. A previ-
ous review suggested at least 12 LTCs to be included for
prevalence studies on multimorbidity [31]. Additionally,
the use of national registry data for work-related out-
comes allowed us to provide risk estimates from an unbi-
ased dataset with no lost to follow up. Finally, the use of
recurrent event analysis for sick leave data enabled us
to capture more fully the disease burden and provide a
more precise estimation of the five-year sick leave inci-
dence compared to time-to-first event analysis.

Some limitations need to be acknowledged. Firstly,
most LTCs were classified using self-reported data. While
self-report has been shown to provide reliable estimates
of multimorbidity in studies with large sample [31], we

cannot exclude potential misclassification. Further, while
we used clinically relevant definitions and cut-offs avail-
able in the literature for defining LTCs, caution should
be taken when comparing the risk estimates across LTC
groups as LTCs that were categorised with more strict
criteria might have led to inflated risk estimates due to
greater severity of the LTC involved. Another poten-
tial limitation is representativeness of the sample [32].
A previous HUNT study comparing responders with
non-responders has shown a link between people’s like-
lihood to participate and the prevalence of self-reported
LTCs [33]. Thus, we cannot rule out that some people
with specific LTCs were underrepresented, leading to
potentially biased risk estimates across LTC groups. We
also acknowledge the possibility of competing risk when
examining work disability data, i.e., the occurrence of
work disability due to musculoskeletal conditions is pre-
cluded by the earlier occurrence of work disability due to
other causes (or death). If some LTC groups had higher
mortality or risk of disability pension due to other causes,
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then the estimated incidence of disability pension due to
musculoskeletal conditions would be underestimated.
However, the proportion of people receiving disability
pension due to musculoskeletal conditions and all (other)
causes was similar across groups (Supplementary File 2:
Figure S1). We also present data for disability pension
due to all causes that are largely similar to the disability
pension due to musculoskeletal conditions. Finally, the
sample may include people who are not eligible to receive
work-related benefits, e.g., students. If there is a socio-
economic gradient associated with the number of LTCs
(i.e., those with>2 LTCs completing less years of educa-
tion), then the risk estimates for the group with multiple
LTCs would be overestimated in this young group.

Conclusions

Among people with persistent musculoskeletal pain,
multiple LTCs are common and are associated with
increased likelihood of prematurely leaving the work
force due to musculoskeletal conditions mostly irrespec-
tive of the type of LTC involved. These findings highlight
the importance of LTCs when evaluating work outcomes
related to musculoskeletal health conditions, suggest-
ing that people with musculoskeletal pain and multiple
co-occurring LTCs should receive particular attention to
maintain long-term work participation.
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