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Objective   We studied predictors of sickness absences (SA) due to musculoskeletal pain over two years among 
386 municipal female kitchen workers.
Methods   Pain and SA periods (no/yes) due to pain in seven sites during the past three months were assessed at 
3-month intervals over two years by questionnaire. Age, musculoskeletal pain, multisite pain (pain in ≥3 sites), 
musculoskeletal and other somatic diseases, depressive symptoms, physical and psychosocial workload, body 
mass index, smoking, and leisure-time physical activity (LTPA) at baseline were considered as predictors. Trajec-
tory analysis and multinomial logistic regression were used. 
Results   Three trajectories of SA emerged, labelled as “none” (41% of the subjects), “intermediate” (48%), and 
“high” (11%). With the “none” trajectory (no SA) as reference, pain in all musculoskeletal sites excepting the low 
back predicted belonging to the “intermediate” [odds ratio (OR) 1.82–2.48] or “high” (OR 2.56–3.74) trajectory 
adjusted for age; multisite pain predicted membership of the “intermediate” [OR 2.15, 95% confidence interval 
(95% CI) 1.38–3.34] or “high” (OR 4.66, 95% CI 2.10–10.3) trajectories. In a mutually adjusted final model, 
smoking (OR 2.12, 95% CI 1.22–3.69), multisite pain (OR 1.87, 95% CI 1.15–3.02), and overweight/obesity 
(OR 1.71, 95% CI 1.08–2.72) predicted belonging to the “intermediate” trajectory, while depressive symptoms 
(OR 3.57, 95% CI 1.57–8.10), musculoskeletal diseases (OR 3.18, 95% CI 1.37–7.37), and multisite pain (OR 
2.72, 95% CI 1.15–6.40) were associated with the “high” trajectory.
Conclusion   Along with the number of pain sites and musculoskeletal diseases, attention to depressive symp-
toms, smoking, and overweight/obesity is needed to tackle SA related to musculoskeletal pain.

Key terms   depression; kitchen worker; lifestyle; longitudinal; musculoskeletal disease; musculoskeletal disor-
der; repeated measurement; trajectory; widespread pain.
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Possibilities to control long-term and repeated sickness 
absence (SA) are currently among the top policy priori-
ties in many European countries due to the various costs 
involved both to society and the individual (1). The 
importance of SA is emphasized as it has been found 
to be a precursor to permanent work disability (2, 3). 

Musculoskeletal (4, 5) and mental health prob-
lems, especially depression (3, 6) are the dominant 
medical causes of SA. With regard to musculoskeletal 
disorders, neck pain and low-back pain have received 
most attention in this respect (5, 7–8). While a range 

of other factors, such as female gender (9), increasing 
age, high physical workload (9–11), poor psychoso-
cial working conditions, obesity, smoking (9–11), and 
being physically inactive during leisure-time (12), have 
been implicated as risk factors for SA in general, little 
is known about their importance regarding SA due to 
musculoskeletal pain specifically. 

Current epidemiological evidence suggests that mus-
culoskeletal pain at several sites is more common and 
may be more disabling than single-site pain (13). The 
importance of examining factors related to SA over time 
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has also been underlined (14). In the Finnish public sec-
tor, kitchen workers are among the three occupations 
with the highest rates of SA (15). We have previously 
found that multisite pain among female municipal kitchen 
workers is common (16). In the current work among this 
occupational group, our aim was to study to what extent  
multisite pain and musculoskeletal diseases, as well as 
other somatic diseases, depressive symptoms, physical 
and psychosocial workload, and health-related lifestyle 
factors are predictive of the course of SA related to mus-
culoskeletal pain during a two-year follow-up.

Methods 

Study setting and participants 

This two year longitudinal study was based on data 
derived from a cluster randomized controlled trial which 
the Finnish Institute of Occupational Health conducted 
during 2002–2005 in four large cities in Finland aimed 
at assessing the efficacy of a participatory ergonom-
ics intervention in preventing musculoskeletal disor-
ders among 504 workers of 119 municipal kitchens of 
schools, nurseries, nursing homes, or geriatric service 
centers. No systematic differences between the interven-
tion and control groups were found in musculoskeletal 
disorders or SA due to musculoskeletal pain during the 
intervention or during the one-year follow-up period 
(17). Thus, we pooled the data for the analyses in 
the current work. Due to the limited number of men 
(N=17), the analyses were carried out among women 
only (N=487). The final sample comprised 386 women, 
based on the inclusion criterion of trajectory analysis 
(see below). 

Procedure 

Data were collected by questionnaire repeatedly at nine 
time points: baseline (0), and thereafter at 3, 6, 9, 12, 
15, 18, 21, and 24 months. The researchers distributed 
the questionnaires at workplaces. The questionnaires 
were mailed to those on vacation or sick leave with the 
instruction to respond within one week after return-
ing to work. Non-responders were reminded by phone 
after two weeks. The response rates at each time point 
exceeded 90%. 

Sickness absence due to musculoskeletal pain 

The subjects were inquired at each time point about the 
occurrence of SA during the past three months by seven 
questions of the format: “Have you been on sick leave 
due to [body area] pain during the past three months (no/

yes)?” The sites inquired about were the neck, shoulders, 
forearms/hands, the low back, hips, knees, and ankles/
feet. The repeated measurements enabled us to study the 
course of SA over time by trajectory analysis. 

Possible predictors 

Musculoskeletal pain. Pain in the above-mentioned seven 
anatomical sites was measured by the following ques-
tions modified from the validated questionnaire (18): 
“Have you had [body area] pain during the past three 
months (no/yes)?” A mannequin illustrated the body 
sites. Pain in the left and right shoulder, and similarly 
pain in the forearm and hand, was combined for analysis 
(if one of the answers was “no” and the other missing, 
the response was defined as missing; if either response 
was “yes”, the combined variable was defined as “yes”). 

A sum index (0=no pain, 7=pain in 7 sites) was 
calculated and used both as a continuous variable and 
dichotomized with the median as cut-off point to 0–2 
pain sites (no multisite pain) and ≥3 pain sites (multisite 
pain). 

Musculoskeletal and other somatic diseases. The sub-
jects were posed the question: “Do you have any of the 
following chronic diseases for which you have needed 
medical care during the past 12 months (no/yes)”? If 
the response to any of the items “inflammatory articular 
disease (eg, inflammatory arthritis or ankylosing spon-
dylitis), arthrosis, or upper/lower limb injury due to an 
accident” was yes, the subject was considered to have 
a musculoskeletal disease. Similarly, having another 
somatic disease was defined as at least one positive 
response to the other items in the list (including dis-
eases of the cardiovascular, respiratory, gastrointestinal, 
neurological, genitourinary, or metabolic/endocrine 
systems, skin diseases, and hematological diseases). 

Depressive symptoms. These were assessed by a modi-
fied version of the validated Depression Scale (DEPS) 
(19, 20) including 10 items concerning one’s mood 
during the past month (suffered from insomnia, felt 
blue, felt everything was an effort, felt low in energy or 
slowed down, felt lonely, felt hopeless about the future, 
not having any fun in life, had feelings of worthless-
ness, felt all pleasure and joy has gone from life, felt 
unable to shake off the blues even with help from 
family and friends). Each item had originally five cat-
egories (1=never, 2=seldom, 3=sometimes, 4=quite 
often, 5=always), each of which  was dichotomized to 
represent a depressive symptom (no=1–2, yes=3–5). A 
sum score (Cronbach’s α=0.79) was calculated (scale 
0–10) and, with the median as cut-off point, depressive 
symptoms were dichotomized as no (0–1 symptoms) and 
yes (≥2 symptoms).  
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Physical workload. The workers were asked to rate 
the physical strenuousness of seven main work tasks 
during the previous week (preparation, cooking and 
baking, distribution and serving of food, packing food 
to be delivered to clients, dishwashing, cleaning and 
maintenance of room and equipment, and receiving 
and storing of raw material). The scale ranged from 1 
(not at all strenuous) to 7 (very strenuous). The mean 
of the seven work tasks was used to describe overall 
physical workload (21). Using the median as cut-off 
point, physical workload was dichotomized to low 
(<3.7) and high (≥3.7). 

Psychosocial workload. We assessed this predictor using 
eight questions from a validated questionnaire (22): 
job control (“At work, can you influence matters con-
cerning you?”), skills discretion (“Can you use your 
knowledge and skills in your work?”), and supervisor 
support (“Does your supervisor provide support and 
help when needed”?) were classified similarly (1=very 
much, …, 5=not at all). The remaining items included: 
job satisfaction (“How satisfied are you with your pres-
ent work?” 1=very satisfied, …, 5=very dissatisfied); 
co-worker relationships (“How do workmates get along 
at your workplace?” 1=very well, …, 5=badly); hurry at 
work (“Do you have to hurry to get your work done?” 
1=never, …, 5=constantly); mental strenuousness of 
work (“Is your work mentally strenuous?” 1=not at all, 
…, 5=very strenuous); and difficult work phases (“Does 
your work have phases that are too difficult?” 1=never,  
…, 5=constantly). A sum score was constructed (Cron-
bach’s α=0.76) (21) and, with the median as cut-off 
point, dichotomized as low (<19) and high (≥19) psy-
chosocial workload. 

Body mass index (BMI). Calculated based on self-
reported height and weight (kg/m2), BMI was classified 
as normal (<25) or overweight/obesity (≥ 25) (23).

Smoking. To assess whether participants were smokers 
(no/yes), we asked the question “Do you smoke regu-
larly (daily/almost daily)?” (21).

Leisure-time physical activity (LTPA). We assessed LTPA 
by the question: “During the past 12 months, how many 
times a week did you exercise at ≥20 minutes per ses-
sion, to the extent to cause perspiration?”  (not at all, 
<1/week, 1, 2–3, 4–5, or 6–7 times/week) (21). The 
exercise frequency was dichotomized as low (≤1/week) 
and high (>1/week).

Other predictors. Age (continuous), as well as study arm 
(intervention/control group), and organizational reforms 
(no/yes) were considered in all analyses because the core 
study on which the current analyses were based had a 

randomized design (17), and in two of the participating 
cities, reorganization of foodservice was implemented 
during the study period (24).

Statistical analysis 

Descriptive statistics were used to present the baseline 
characteristics of the study population. To describe the 
course of SA over two years, we used a semiparametric 
group-based modeling strategy by PROC TRAJ in SAS 
version 9.1 (SAS Institute, Cary, NC, USA). This method 
was developed for analyzing longitudinal data, changes 
over time, and identifying distinct latent groups of sub-
jects who tend to have a similar profile over time (trajec-
tories). The Bayesian information criterion (BIC) is used 
as the basis for selecting the optimal model, number of 
trajectories and their shape. Based on posterior probabil-
ity (ideally near 1, at least 0.70), the subjects are assigned 
to the trajectory that best matches their behavior. In the 
analysis, all available data points during a given period 
are used. Trajectory analysis accommodates missing 
data, but for individuals with very incomplete histories, 
exclusion from analysis is a practical necessity (25, 26). 
We set as a criterion for inclusion that data on SA due 
to musculoskeletal pain from ≥4 of the 9 time points be 
available. Based on this, our final sample comprised 386 
women. With binary data, the binary logit distribution was 
used as the underlying statistical model.

Predictors of trajectory membership were analyzed 
by multinomial logistic regression, with study arm 
(intervention/control) and organizational reforms (no/
yes) considered in all models. First, the age-adjusted 
effects of musculoskeletal pain at each site were ana-
lyzed separately and using the pain sum score as a 
continuous variable. Second, the effects of multisite pain 
(the dichotomized sum score) and other predictors were 
modelled in three steps. The factors showing an associa-
tion with SA when adjusted for age were included in a 
multivariable  model, and all variables associated with 
SA at this step were chosen to the final model. Odds 
ratios (OR) and their 95% confidence intervals (95% 
CI) were calculated. The collinearity diagnostic statis-
tics indicated no serious problem of multicollinearity 
between the predictors, since variance inflation factor 
values were low, varying from 1.04–1.30. The number 
of missing values in the predictors at baseline was 5.4% 
at highest. The analyses were performed by using SPSS 
software, version 20.0 (IBM Corp, Armonk, NY, USA).

Results

The characteristics of the study material at baseline (386 
female workers with an average age of 46 years) are 
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described in table 1. Musculoskeletal pain was highly 
prevalent. Only 13% of the subjects were pain-free 
during the past three months, 14% reported pain in 1 
site, 19% in 2 sites, and 52% in ≥3 of the 7 sites. The 
average number of pain sites was 2.8. Neck pain was the 
most common with a three-month prevalence of 71%, 
followed by pain in the forearms/hands (48%), low 
back (48%), shoulders (34%), knees (31%), ankles/feet 
(29%), and hips (19%). Chronic diseases were common 
with 23% of the women having a musculoskeletal dis-
ease and 32% some other somatic disease. Depressive 
symptoms during the past month were reported by 46%. 

Every second worker was overweight or obese and a 
quarter smoked regularly.

Sickness absence trajectories

In trajectory analysis, a three-group model including one 
trajectory with the intercept only and two with a linear 
shape had the best fit to the data (figure 1). The work-
ers (N=158, 41%) assigned to trajectory 1 (“none”) had 
no SA due to musculoskeletal pain over the follow-up. 
Trajectory 2 (“intermediate”) consisted of 185 workers 
(48%) among whom the prevalence of SA was rather 
stable varying from 18–29% during the follow-up. In 
trajectory 3 (“high”), the workers (N=43, 11%) had a 
high and increasing prevalence of absences varying 
from 52–83% at different time points over the two years. 
The mean group membership probabilities were 0.57 
[standard deviation (SD) 0.03] for the “none”, 0.86 (SD 
0.16) for the “intermediate”, and 0.82 (SD 0.16) for the 
“high” trajectory. 

Predictors at baseline in relation to sickness absence 
trajectories

With the “none” trajectory as reference, pain in the 
all specific sites with the exception of the low back, 
predicted belonging to the “intermediate” (OR 1.82–
2.48) or “high” (OR 2.56–3.74) trajectory of SA when 
adjusted for age (table 2).  	

Using the sum score of musculoskeletal pain as a 
continuous variable in a multinomial regression model 
that adjusted for age, study arm, and organizational 

Table 1. Distribution of the predictors in the total sample of female kitchen workers at baseline and by trajectories of sickness absence 
related to musculoskeletal pain. [BMI=body mass index; LTPA=leisure-time physical activity; SD=standard deviation.]

Predictors at baseline Total (N=386) Sickness absence trajectories

High (N=43) Intermediate (N=185) None (N=158)

N % Mean SD N % Mean SD N % Mean SD N % Mean SD 

Age (years) 46.0 8.7 46.5 8.4 46.0 8.4 45.8 9.1
Neck pain (yes) 274 71.2 36 85.7 140 75.7 98 62.0
Shoulder pain (yes) 131 34.1 19 44.2 76 41.5 36 22.8
Forearm/hand pain (yes) 184 47.9 23 54.8 99 53.8 62 39.2
Low-back pain (yes) 184 47.9 24 57.1 87 47.3 73 46.2
Hip pain (yes) 73 19.0 14 32.6 35 19.0 24 15.3
Knee pain (yes) 118 30.8 20 46.5 58 31.9 40 25.3
Ankle or foot pain (yes) 113 29.4 13 30.2 68 37.0 32 20.3
Multisite pain (≥3 pain sites, yes) 202 52.3 31 72.1 107 57.8 64 40.5
Musculoskeletal diseases (yes) 84 22.6 17 42.5 42 23.6 25 16.2
Other somatic diseases (yes) 122 31.9 20 47.6 62 34.1 40 25.3
Depressive symptoms (yes) 177 45.9 31 72.1 90 48.6 56 35.4
Physical workload (high) 192 50.8 26 61.9 89 49.4 77 49.4
Psychosocial workload (high) 195 51.3 26 63.4 99 53.8 70 45.2
BMI (overweight/obesity) 178 47.2 23 56.1 93 51.4 62 40.0
Smokers 96 24.9 12 27.9 55 29.9 29 18.4
LTPA (low ) 146 38.4 21 50.0 68 37.8 57 36.1
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Figure 1. Trajectories of sickness absence (SA) due to musculoskeletal 
pain over two years among female kitchen workers (N=386). 1=None 
(no SA), 2=Intermediate (intermediate occurrence of SA), and 3=High 
(high and increasing occurrence of SA). –– Observed ---- Predicted
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reforms, each increment in the number of pain sites 
increased the risk of belonging to the “intermediate” 
(OR 1.25, 95% CI 1.11–1.42) or “high” SA trajectory 
(OR 1.44, 95% CI 1.19–1.75). When the variable was 
dichotomized to indicate the presence or absence of 
multisite pain, it was found that multisite pain predicted 
membership of the “intermediate” (OR 2.15, 95% CI 
1.38–3.34) or “high” trajectory (OR 4.66, 95% CI 
2.10–10.3) (table 3). Further, the workers who reported 
depressive symptoms at baseline and those who were 
smokers or overweight/obese had an increased risk of 
belonging to the “intermediate” trajectory when com-
pared with the “none” trajectory. Smoking (OR 2.12, 
95% CI 1.22–3.69), multisite pain (OR 1.87, 95% CI 
1.15–3.02), and overweight or obesity (OR 1.71, 95% CI 
1.08–2.72) were retained in the final model. Similarly, in 
addition to multisite pain, also depressive symptoms and 
musculoskeletal and other somatic diseases predicted 
belonging to the high trajectory when adjusted for age. 
In the final model, depressive symptoms (OR 3.57, 95% 
CI 1.57–8.10), musculoskeletal diseases (OR 3.18, 95% 
CI 1.37–7.37), and multisite pain (OR 2.72, 1.15–6.40) 
remained statistically significant. 

Discussion 

In this study among middle-aged female kitchen workers 
with repeated follow-ups during two years, we found 
three distinct trajectories of SA due to musculoskeletal 
pain. Almost 50% of the workers belonged to a group 
with an intermediate and stable occurrence and every 

Table 2. Musculoskeletal pain at specific anatomical site as predic-
tor of trajectories of sickness absence due to musculoskeletal pain 
during the two-year follow-up among municipal female kitchen 
workers (N=386). Multinomial logistic regression with odds ratios 
(OR) and their 95% confidence intervals (95% CI).

Predictors at baseline Comparison of sickness absence  
trajectories a b  

High versus  
None c

Intermediate  
versus None c

OR 95% CI OR 95% CI

Neck pain (yes versus no) 3.74 1.48–9.45 1.93 1.21–3.09
Shoulder pain (yes versus no) 2.72 1.32–5.62 2.48 1.53–4.03
Forearm/hand pain (yes versus no) 1.85 0.92–3.70 1.82 1.18–2.83
Low-back pain (yes versus no) 1.58 0.79–3.15 1.05 0.69–1.61
Hip pain (yes versus no) 2.74 1.25–6.03 1.28 0.72–2.28
Knee pain (yes versus no) 2.56 1.26–5.20 1.37 0.85–2.22
Ankle or foot pain (yes versus no) 1.67 0.77–3.60 2.35 1.43–3.86
a Number of subjects in sickness absence trajectories: High (N=43), 

Intermediate (N=185), None (N=158).
b Number of subjects in the analyses varying from 383–385.
c All predictors were separately adjusted for age, study arm (intervention/

control) and organizational reforms (no/yes).

Table 3. Predictors of trajectories of sickness absence due to mus-
culoskeletal pain during the two-year follow-up among municipal 
female kitchen workers (N=386). Multinomial logistic regression 
with odds ratios (OR) and their 95% confidence intervals (95% CI).

Predictors at baseline Comparison of sickness  
absence trajectories a   

High versus  
None 

Intermediate  
versus None 

OR 95% CI OR 95% CI
Model 1b (N=372–386) 
Multisite pain (≥3 pain sites,  
yes versus no)

4.66 2.10–10.3 2.15 1.38–3.34

Musculoskeletal diseases  
(yes versus no)

4.01 1.85–8.66 1.60 0.92–2.78

Other somatic diseases  
(yes versus no)

2.70 1.34–5.48 1.53 0.96–2.46

Depressive symptoms  
(yes versus no) 

4.68 2.23–9.84 1.72 1.11–2.66

Physical workload (high  
versus low)

1.64 0.81–3.33 1.01 0.65–1.56

Psychosocial workload (high  
versus low)

2.01 0.98–4.13 1.44 0.93–2.23

Body mass index (overweight/ 
obesity versus normal)

1.90 0.95–3.83 1.59 1.03–2.45

Smoking (yes versus no) 1.76 0.79–3.89 1.97 1.17–3.23
Leisure-time physical activity  
(low versus high)

1.83 0.92–3.65 1.07 0.69–1.67

Model 2c (N=358)
Multisite pain (≥3 pain sites, yes 
versus no)

2.55 1.07–6.08 1.82 1.12–2.95

Musculoskeletal diseases  
(yes versus no)

3.09 1.33–7.18 1.37 0.75–2.49

Other somatic diseases  
(yes versus no)

1.52 0.68–3.42 1.26 0.76–2.11

Depressive symptoms  
(yes versus no) 

3.38 1.48–7.75 1.45 0.90–2.34

Body mass index (overweight/ 
obesity versus normal)

2.06 0.94–4.52 1.67 1.05–2.67

Smoking (yes versus no) 2.07 0.84–5.09 2.12 1.22–3.69
Model 3d (N=358)
Multisite pain (≥3 pain sites, yes 
versus no)

2.72 1.15–6.40 1.87 1.15–3.02

Musculoskeletal diseases  
(yes versus no)

3.18 1.37–7.37 1.39 0.77–2.52

Depressive symptoms  
(yes versus no) 

3.57 1.57–8.10 1.49 0.93–2.39

Body mass index (overweight/ 
obesity versus normal)

2.14 0.98–4.66 1.71 1.08–2.72

Smoking (yes versus no) 2.03 0.83–5.00 2.12 1.22–3.69
a Number of subjects in sickness absence trajectories: High (N=43), 

Intermediate (N=185), None (N=158).
b All predictors were separately adjusted for age, study arm (intervention/

control) and organizational reforms (no/yes).
c Adjusted for age, multisite pain, musculoskeletal diseases, other somat-

ic diseases, depressive symptoms, body mass index, smoking, study 
arm (intervention/control) and organizational reforms (no/yes).

d Final model; adjusted for age, multisite pain, musculoskeletal diseases, 
depressive symptoms, body mass index, smoking, study arm (interven-
tion/control) and organizational reforms (no/yes).

10th employee to a group with a high and increasing 
occurrence of pain-related SA, while 41% of the workers 
had no such absences. Based on the modelling, smoking, 
overweight/obesity, and multisite pain predicted belong-
ing to the “intermediate” group. Depressive symptoms, 
musculoskeletal diseases, and multisite pain were asso-
ciated with membership in the small group of the highest 
occurrence of SA. 
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We found no previous studies on the predictors of 
the course of musculoskeletal pain-related SA over time. 
Regarding all SA, we reported recently that the number 
of pain sites, musculoskeletal and mental diseases, phys-
ical workload, low job control, obesity, current smoking, 
and sleep disorders predicted a high occurrence of long 
(>2 weeks) SA over a 7-year period among occupation-
ally active Finns (11). 

The need for longitudinal studies using repeated 
measurements (27) and examining factors in relation to 
persistence and changes in SA behavior over time has 
recently been underlined (14). Our findings on three dis-
tinct SA trajectories support the importance of uncovering 
underlying factors for differences in SA behavior. The tra-
jectory group with the highest and increasing occurrence 
of SA was the smallest, but this seems like a challenge for 
healthcare professionals: 72% of these workers reported 
depressive symptoms and musculoskeletal pain in ≥3 
sites and reported also more chronic diseases compared 
to the workers in the other groups, >50% were exposed 
to high physical and psychosocial workload, every 2nd 
was overweight or obese and physically inactive during 
leisure-time, and roughly ⅓ smoked regularly. 

There is little research concerning risk factors of 
SA related to musculoskeletal pain in general. Studies 
have mostly examined SA attributed to neck and back 
disorders (5, 28). Based on their review, Kuijer et al 
(28) concluded that no core sets of predictors exist for 
SA among patients with chronic low-back pain. Hansson 
and Jensen (5) reviewed numerous factors in relation to 
SA attributed to back and neck disorders. They found 
consistent but limited support that heavy physical work-
load, low work satisfaction, specific back diagnoses, 
previous sick leave due to back disorders, self-reported 
pain, and functional impairments were associated with 
such SA. 

In our analyses, when musculoskeletal pain sites 
were analyzed separately, pain in all specific anatomi-
cal sites excepting the low back predicted the course of 
SA. Among the kitchen workers, the predominating pain 
was neck not low back pain, which was likely due to 
the loading conditions with high demands on the upper 
limbs and the upper back. Each increment in the number 
of pain sites increased the risk of SA, and the effect of 
multisite pain was strong. We did not find evidence for 
synergism of the pain sites in relation to SA, however 
(data not shown). 

Only a few longitudinal studies exist regarding the 
number of pain sites in relation to SA due to musculo-
skeletal pain. In spite of the differences in definitions 
of the determinants and the outcomes, these studies are 
in line with our results. Morken et al (29) found that an 
increase in the number of pain sites increased the risk 
of SA due to musculoskeletal disorders in a two-year 
follow-up among industrial workers. In the occupational 

health setting, the workers with low-back pain and 
concurrent other musculoskeletal complaints at another 
site were more likely to remain longer on a sick leave 
compared to those with only low back pain (30). 

In cross-sectional studies the results have been 
inconsistent: among dentists, pain in multiple sites 
increased the risk of SA due to musculoskeletal pain 
(31), but among industrial workers the co-occurrence 
of neck-shoulder complaints and low-back pain was not 
associated with SA due to low-back pain (32). 

It has been shown that musculoskeletal pain and 
depression often co-occur (33, 34) and that those with 
both musculoskeletal pain and depressive symptoms 
have a high probability of work absenteeism (35). In our 
sample, pain and depressive symptoms also often coex-
isted, particularly in the trajectory of high SA, with 71% 
of subjects experiencing both. No (multiplicative) inter-
action between multisite pain and depressive symptoms 
or between the number of pain sites and the number of 
depressive symptoms as continuous variables was found, 
however (data not shown). Instead, depressive symptoms, 
musculoskeletal diseases, and multisite pain indepen-
dently predicted a high occurrence of absences, control-
ling for overweight/obesity and smoking. It is notable that 
depressive symptoms were important predictors of a high 
occurrence of pain-related SA, particularly as depressive 
symptoms may be left undetected and untreated if they 
are comorbid with musculoskeletal pain (33). 

In the present material, high physical workload had 
no effect on pain-related SA. This may be due to the 
restricted variance in physical workload since in kitchen 
work physical work demands are generally high. In 
small work communities, like those studied here, where 
the work is carried out in close cooperation daily, the 
importance of good social relationships is emphasized 
with regard to well-being at work. Therefore it was 
unexpected that psychosocial factors at work were not 
more clearly associated with SA. We have found in the 
current material that psychosocial factors at work and 
multisite pain were closely connected predicting each 
other in time (36). This suggests that part of the nega-
tive experiences in the domain of psychosocial working 
conditions may be expressed as musculoskeletal pain, 
diminishing the discernible association of the former 
with SA. In our population-level study, physical work-
load and low job control (but neither job demands nor 
supervisor or coworker support) independently predicted 
the course of SA over time (11).

Health-related behavior seemed to be of importance, 
with both smoking and overweight/obesity at baseline 
associating with membership in the “intermediate” 
trajectory of SA. Although statistically non-significant, 
the effect sizes of these factors in the high trajectory 
were yet comparable to those regarding membership 
in the “intermediate” trajectory. The results correspond 
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to those found in previous studies relative to all SA 
regardless of diagnosis (10, 11, 37). Overweight and 
obesity, being pro-inflammatory states, may increase 
pain perception and its consequences for work ability. 

We found no statistically significant effect of LTPA 
on the course of SA due to musculoskeletal pain among 
kitchen workers, similar to the study of all SA among 
occupationally active Finns (11). Previously, van Amels-
voort et al (12) observed less SA among physically 
active compared to inactive workers, mainly due to a 
decrease in absences caused by musculoskeletal disor-
ders. The results were not adjusted (eg, for other lifestyle 
factors that often covary with LTPA). In our study, low 
physical activity increased the risk of high occurrence 
of SA when only age was adjusted for with a statistically 
non-significant OR of 1.64. 

A strength of our study was the longitudinal design 
with utilization of the repeated measurements at nine 
time points over two years in the analysis of SA trajec-
tories. Musculoskeletal pain was measured by modified 
questions from the validated Nordic Musculoskeletal 
Questionnaire (18). A mannequin illustrated the body 
sites of interest. This probably enhanced the reliability 
of reporting, since only a verbal description might leave 
too large a share for individual opinion on what repre-
sents, for example, the neck, shoulder, or forearm. On 
the other hand, the use of a mannequin may have low-
ered the threshold for reporting pain leading to higher 
pain prevalence rates than a written question (38). The 
measure of musculoskeletal diseases was limited and 
may have produced underestimation. The assessment of 
depressive symptoms was based on the validated DEPS 
scale (19, 20) that has been in active clinical use for 
screening of primary care patients. Also psychosocial 
workload was assessed using questions adapted from a 
validated questionnaire (22). The question of physical 
workload and the use of seven categories were modified 
specifically for kitchen work, since no suitable published 
methods were available. Previous studies have sug-
gested that the minimum number of categories should be 
between five to seven, and that up to seven the reliabil-
ity of the measure increases (39). A self-administered 
questionnaire is still the most widely used method for 
assessing physical workload (40). 

Our study had some limitations. We focused on a 
single occupational group and the sample consisted 
exclusively of women restricting the generalizability of 
the results. The relatively small sample size increased 
imprecision of the risk estimates. All our measures 
were based on self-reports, both due to the scarcity of 
more objective methods practicable in epidemiological 
studies and financial considerations. Register-based 
SA data were not available, but the use of self-reports 
enabled us to obtain information on (self-assessed) 
causes of even short spells, usually restricted only to 

the longer physician-certified spells. Good agreement 
between self-reported and register data has been found 
(41, 42). We assessed SA during the past three months 
in each follow-up repeated at 3-month intervals, in 
accordance with the recommended optimum recall 
period of no longer than 2–3 months (41). A single item 
measure of LTPA may have been too rough to capture 
accurate information although it included the dimen-
sions of frequency, intensity, and duration of activity. 
Calculation of BMI based on self-reported weight and 
height has been shown to identify basic relationships 
in epidemiological studies, even though people have a 
tendency to underestimate their weight and overestimate 
their height (43). Our measure of smoking was crude, 
and we were not able to calculate, for example, pack-
years of smoking. Therefore the clear effect of smoking 
on SA due to musculoskeletal pain that was found may 
be an underestimate. 

Concluding remarks

Our study of female kitchen workers adds to the sparse 
literature on the course of SA behavior related to muscu-
loskeletal pain over time. The results emphasize that in 
addition to multisite pain and musculoskeletal diseases, 
also depressive symptoms, smoking, and overweight or 
obesity have an important independent role in predict-
ing the occurrence of SA due to musculoskeletal pain. 
Early screening and special attention to these factors 
seem warranted to enable prevention of their unwanted 
consequences on work ability.
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