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ABSTRACT
Objective: To determine the effects of multidisciplinary
in-patient rehabilitation for chronic back or neck pain on
sickness absences and analgesic purchases.
Design: A prospective observational study.
Setting: 10 towns in Finland.
Participants: 34 838 local government employees,
including 418 participants in rehabilitation for chronic back
pain and 195 participants in rehabilitation for chronic neck
pain between 1994 and 2002.
Main outcome measures: The annual rates of short (1–
3 days), long (.3 days), and very long (.21 days)
sickness absences and the defined daily doses (DDD) of
prescribed analgesics.
Results: The rate of very long (.21 days) sickness
absence among the chronic back pain rehabilitees was
3.03-fold (95% CI 2.55 to 3.60) compared to the non-
rehabilitees in the year before rehabilitation. This ratio
declined to 1.88 (95% CI 1.65 to 2.37) three years after
rehabilitation. No further decline in the rate of very long
sickness absence was observed in the subsequent years.
For chronic neck pain rehabilitees, no evidence of the
effectiveness of rehabilitation on sickness absence was
found. In relation to consumption of analgesics, the mean
rate of DDDs declined among the back and neck pain
rehabilitees after rehabilitation compared to the non-
rehabilitees.
Conclusions: Multidisciplinary in-patient rehabilitation for
chronic back pain may decrease the risk of very long
sickness absence for three years. In relation to
rehabilitation for chronic neck pain, no changes in
sickness absences were found.

It has been estimated that in most developed
countries 0.5–2% of gross national product is
attributed to the costs of back pain in terms of
work loss, sickness absence and other indirect
costs.1 The risk of long-lasting or permanent work
disability among patients with chronic back and
neck pain is high. In the UK, for example, 20% of
all incapacity benefit claims filed were due to
musculoskeletal disorders in 2006.2 In Finland and
Sweden, over 30% of new long-term sick leaves and
disability pensions have been granted on account
of musculoskeletal disorders, mostly back or neck
pain, during the past few years.3–5 Furthermore,
part of the burden related to chronic back or neck
pain results from the increasing expenditure on
analgesics, which represents approximately 10% of
all direct costs related to chronic back and neck
pain in the UK and 6% in Sweden.6

Multidisciplinary, active, exercise-oriented in-
patient rehabilitation for chronic back or neck pain
is widely adopted in the national rehabilitation
regimes in many countries, including Finland.7 8

The effectiveness of such rehabilitation is, how-
ever, unclear, and most of the previous studies are
based on short follow-up times and they lack
objective outcome measures.9 Heterogeneity in
terms of the contents of rehabilitation further
complicates the interpretation of results.

We conducted an eight-year register-based fol-
low-up study in a large cohort of local government
employees who had participated in multidisciplin-
ary in-patient rehabilitation for chronic back or
neck pain. The objective of the study was to assess
the effects of musculoskeletal rehabilitation in a
real-life setting. We used sickness absences and
purchases of prescribed analgesics as measures of
functional status among the rehabilitees.

METHODS

Participants
Data were drawn from the ongoing Finnish 10
Town Study, which is exploring the health of full-
time public sector employees in 10 towns in
Finland.10 The eligible population consisted of
67 106 local government employees who had been
employed for at least 10 months in one year
between 1994 and 2002. Of this population, 1251
employees had been granted inpatient multidisci-
plinary rehabilitation on account of musculoskele-
tal disorders. To retain focus on work context, we
excluded all those who had been at work
,3 months in the year the rehabilitation started
plus or minus three years (n = 29) or those who
were not in the service four years after rehabilita-
tion (n = 349). We also excluded those rehabilitees
who had been granted rehabilitation for muscu-
loskeletal reasons other than chronic back or neck
pain (n = 260). All other permanent employees,
excluding those who had been at work ,3 months
in a randomly selected year plus or minus three
years between 1994 and 2002 (n = 3714), served as
a control group. Thus, the final cohort consisted of
418 employees participating in chronic back pain
rehabilitation, 195 employees participating in
chronic neck pain rehabilitation, and 34 225
employees with no multidisciplinary in-patient
musculoskeletal rehabilitation (the non-rehabili-
tees). The proportions of women among the back
and neck pain rehabilitees were 74% and 89%,
respectively, and among the non-rehabilitees 72%.
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A subgroup of employees who were in the service of the towns
six years after rehabilitation (250 back pain rehabilitees, 133
neck pain rehabilitees and 23 379 non-rehabilitees) was fol-
lowed for 10 years.

The ethics committee of the Finnish Institute of
Occupational Health approved the study.

Rehabilitation for chronic back and neck pain
We used the participants’ personal identification codes (a
unique number that all Finns receive at birth and is used for
all contacts with the social welfare and healthcare systems) to
retrieve data from the rehabilitation register kept by the Social
Insurance Institution of Finland (SII). This national register
provides data on all rehabilitation granted by the SII, including
the type of rehabilitation, year of granting, and main diagnosis
for rehabilitation.

The participants in rehabilitation for chronic back and neck
pain had been selected by the local SII offices based on
certificates given by the treating physicians and on respective
diagnoses, namely ICD-9: 7213, 7221, 7225, 7227, 7228, 7240-
7245, 732, 737; ICD-10: M40, M41, M43.0-2, M47.82, M48.0-1,
M51, M53.2-3, M54.3-9, and S33 for chronic back pain, and
ICD-9: 7210, 7211, 7220, 7224, 723; ICD-10: G44.2, M50,
M53.0-1, M54.2, M75.8, and S13 for chronic neck pain.

For the implementation of the rehabilitation for chronic back
and neck pain provided by the SII, the individual rehabilitation
institutions are obliged to follow detailed standard guidelines. In
accordance with these guidelines, chronic back or neck pain
rehabilitation was given on courses with 8–12 participants in
each. A course was divided into two or three in-patient periods
within one year, 15–18 days in total. The rehabilitation was
multidisciplinary pain management in character and, compared
to functional restoration programmes introduced by Mayer et
al,11 relatively light in strenuousness. The goal was to enhance
the rehabilitees’ self-care abilities, to instruct and motivate them
in physical activities, and to improve pain management in order
to promote their capability to work. The multidisciplinary
rehabilitation team included a physician, a psychologist, a
physiotherapist, a social worker and a nurse.

Sickness absence
To obtain data on all sickness absences in 1991–2006, we linked
the participants’ personal identification codes to the records on
sickness absences kept by their employers. The procedure for
recording sick leave in the Finnish public sector is reliable.12 For
any absences longer than three days, a medical certificate is
required. The indices of sick leave used in this study included
the annual rates of short-term ((3 days) and long-term
(.3 days) absences. We also examined sick leave lasting
.21 days, because long-standing illnesses, such as musculoske-
letal disorders, show a stronger association with longer
durations of sickness absence.13 The number of contracted days
represented the ‘‘days at risk’’, from which the number of days
absent from work for reasons other than sickness was
subtracted (sick leaves are not recorded during these periods).

To assess the rate of sickness absence, we divided the annual
number of sickness absence episodes by days at risk in a given
year. We determined all sickness absences for an eight-year
period covering three years prior to rehabilitation (‘‘pre-years’’),
the actual year of rehabilitation, and four years after rehabilita-
tion (‘‘post-years’’). For the non-rehabilitees, the sickness
absences were linked to the data in the same manner as for

the rehabilitees, with pre- and post-years based on a randomly
assigned year.

Purchase of analgesics
To identify analgesic treatment during each year of follow-up,
we used prescription data from the nationwide SII register that
comprises all reimbursed out-patient prescriptions. The medi-
cines are classified according to the Anatomical Therapeutic
Chemical (ATC) classification code.14 The national sickness
insurance scheme covers the entire population in Finland.

From the register, we retrieved data on all the prescriptions in
the ATC categories N02 (opioids and other analgetic drugs) and
M01A (non-steroidal anti-inflammatory drugs) and identified
the number of defined daily doses (DDD) for each purchase over
a period from 1 January 1994 to 31 December 2006. The DDD is
the assumed average maintenance dose per day for a drug used
for its main indication in adults. Thus, the DDD data presented
in the following give an estimate of annual analgesic consump-
tion.

Disability pensions
To estimate the effect of health-related selection on our results,
we used participants’ personal identification codes to collect
data on disability pensions from the national pension register
kept by the Finnish Centre of Pensions. This register provides
virtually complete population retirement data. The dates and
causes of disability pensions granted for all participants in
between 1 January 1994 and 31 December 2006 were obtained.

Other variables
From the employers’ records, we derived information on gender,
age, occupational status (higher-grade non-manual, lower-grade
non-manual, and manual employees), and type of work
contract (permanent, non-permanent) for the entire cohort in
the year of rehabilitation.

Statistical analysis
The differences in baseline characteristics between the rehabi-
litees and non-rehabilitees were analysed with the x2 test and
analysis of variance. To examine the effectiveness of rehabilita-
tion, we used information on repeated observations of annual
sickness absence and analgesic prescriptions in relation to the
start of rehabilitation, and analysed these count data with
repeated measures Poisson regression analysis during the follow-
up period. The repeated measurements of sickness absence and
prescribed analgesic purchases of the same subject are correlated
observations. To take into account this correlation, we applied
the generalised estimating equations (GEE) approach.15

Regression models for sickness absences were based on Poisson
distribution and those for analgesics on negative binomial
distribution.

We calculated the rate ratios for short (1–3 days), long
(.3 days) and very long (.21 days) sickness absence spells and
their 95% confidence limits (CL) in rehabilitees compared with
non-rehabilitees for eight different time periods (from three
years before the rehabilitation to four years after the rehabilita-
tion). We also calculated the mean annual number of DDDs for
the purchases of the prescribed analgesics in the three years
preceding rehabilitation, during the year of rehabilitation, and
in the subsequent four years. The analyses were adjusted for
gender, age, occupational status, type of employment contract
and year of rehabilitation. We also tested the difference in linear
trends between the rehabilitees and non-rehabilitees by apply-
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ing a Poisson regression model with an interaction term (time6
rehabilitation) and treating time as a continuous variable in the
analyses.

Finally, the role of health selection in the results was studied
with logistic regression models comparing odds ratios for
disability pension among the excluded rehabilitees who were
lost to follow-up with those included rehabilitees who remained
in the service of the towns during the entire follow-up.

All the analyses were performed with the SAS 9.1.3 statistical
software (SAS Institute, Inc, Cary, NC, USA) applying the
GENMOD procedure.

RESULTS
The rehabilitees were older, predominantly female and more
often in manual occupations than the non-rehabilitees. We
recorded 7400 short and 9066 long spells of sickness absence for
the rehabilitees and 318 933 short and 214 879 long spells for
the non-rehabilitees during the mean follow-up time of 7.2
years (SD 1.2) for the rehabilitees and 6.9 years (SD 1.5) for the
non-rehabilitees. The average rates of short spells, all long spells
and very long spells were 1.54, 1.33 and 0.25 per person year for
the rehabilitees and 1.17, 0.69 and 0.12 per person year for the
non-rehabilitees, respectively. Among the rehabilitees the mean
rate of very long sickness absence spells was 15–27 per 100
person years and the DDDs of purchased analgesics 18 per
person year before the rehabilitation. The corresponding rates
among the non-rehabilitees at the same time were 10 and 7,
respectively (table 1).

Table 2 shows the rate ratios of sickness absence spells and
purchases of prescribed analgesics as DDDs during the eight-
year follow-up period (including three pre-rehabilitation years
and four post-rehabilitation years). Compared to the non-
rehabilitees, the rate ratio for all long spells increased before
rehabilitation both among the back pain and the neck pain
rehabilitees. Among the back pain rehabilitees, long spells
turned to a decline after the rehabilitation (difference in trend
compared to the non-rehabilitees p = 0.0017). This decline was
most obvious in three years after rehabilitation and for the very
long sick leaves. In the year before rehabilitation, the rate of
very long absences among the back pain rehabilitees was 3.0-
fold compared to that among the non-rehabilitees, but in the
third year after the rehabilitation, the corresponding rate ratio
was 1.9-fold. Among the neck pain rehabilitees, no decline in
sickness absence after rehabilitation was observed. As for the
short spells, no significant change in sickness absence after
rehabilitation for back pain or neck pain was observed.

The mean DDDs of prescribed analgesics were significantly
higher among the back and neck pain rehabilitees compared to
the non-rehabilitees through the follow-up. In the year of
rehabilitation the DDDs of analgesic purchases were 2.9 times
higher among rehabilitees than among non-rehabilitees.
However, there was a significant declining trend in the
consumption of analgesics among rehabilitees compared with
non-rehabilitees. For example, in the fourth year after rehabi-

Table 1 Characteristics of the participants. Figures are numbers (column percentages in parentheses) unless
otherwise stated

Back pain rehabilitees
(n = 418)

Neck pain rehabilitees
(n = 195)

Non-rehabilitees
(n = 34225)

Gender

Men 108 (26) 21 (11) 9734 (28)

Women 310 (74) 174 (89) 24491 (72)

Mean (SD) age (years) 48.2 (6.5) 48.7 (5.5) 43.8 (8.0)

Occupational status

Higher grade non-manual 67 (16) 37 (19) 10810 (32)

Lower grade non-manual 184 (44) 97 (50) 14684 (43)

Manual 167 (40) 61 (31) 8731 (25)

Short ((3 days) sickness absence spells before
rehabilitation (rate/person-year)

1.53 1.57 1.14

All long (.3 days) sickness absence spells before
rehabilitation (rate/person-year)

1.45 1.02 0.62

Very long sickness absence spells (.21 days) before
rehabilitation (rate/100 person-years)

26.8 15.4 9.5

Consumption of prescribed analgesics before
rehabilitation (DDD/person-year)

17.6 17.6 7.1

Figure 1 Annual rate (95% CI) of very long (.21 days) sickness
absence spells among the chronic back and neck pain rehabilitees and
the non-rehabilitees adjusted for sex, age, occupational status and the
rehabilitation year in the subgroup of participants in service six years
after rehabilitation.
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litation the rate ratio of DDDs between rehabilitees and non-
rehabilitees was 1.8 (95% CI 1.3 to 2.4) (table 2).

We found no evidence of subgroup differences in the effects of
back pain rehabilitation on the very long sick leaves by gender,
age group (,50 or >50 years), or occupational status (non-
manual or manual) (all p for rehabilitation 6 subgroup 6 time
interactions .0.6, data not shown).

Figures 1 and 2 show the rates of very long (.21 days) and all
long (.3 days) sickness absence spells, respectively, for the
subgroup of the rehabilitees and the non-rehabilitees followed
for six years after rehabilitation. The figures show that the
decline in very long sickness absence spells after rehabilitation
for back pain continues three years and for all long spells four
years.

Compared to the rehabilitees included in the study, the
excluded 349 rehabilitees not in the service of the towns at the
end of the follow-up year 8 had 1.7 (95% CI 1.6 to 1.9) times
higher rate of very long sickness absence spells and 1.5 (95% CI
1.0 to 2.3) times more purchases of prescribed analgesics in the
four years before rehabilitation (adjusted for sex, age, occupa-
tional status and the rehabilitation year). In the four years after
rehabilitation, 15.8% of the excluded back pain rehabilitees and
13.5% of the excluded neck pain rehabilitees at work in the
beginning of follow-up were granted disability pension. Among
the excluded non-rehabilitees the corresponding figure was
3.2%. After adjustment for demographic characteristics, odds
ratios for disability pension among the excluded back and neck
pain rehabilitees compared to the excluded non-rehabilitees
were 4.3 (95% CI 3.4 to 5.3) and 3.4 (95% CI 2.4 to 4.7),
respectively. The majority of disability pensions granted to the
excluded back and neck pain rehabilitees and the non-
rehabilitees were due to musculoskeletal disorders (64%, 44%
and 40%, respectively). The corresponding figures for disability
pensions granted due to mental disorders were 23%, 20% and
27%.

DISCUSSION
This eight-year observational follow-up study found a declining
trend in the rate of medically certified sickness absence among

Figure 2 Annual rate (95% CI) of all long (.3 days) sickness absence
spells among the chronic back and neck pain rehabilitees and the non-
rehabilitees adjusted for sex, age, occupational status and the
rehabilitation year in the subgroup of participants in service six years
after rehabilitation.
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the employees participating in multidisciplinary in-patient pain
management rehabilitation for chronic back pain compared
with non-rehabilitees. The effect on sickness absence faded out
after 3 years and was evident only for sick leaves over 21 days.
No corresponding evidence was found for rehabilitation for
chronic neck pain. However, in both groups of rehabilitees the
purchases of prescribed analgesics compared to the non-
rehabilitees declined after rehabilitation.

The strengths of this study are the use of reliable registered
data on a large cohort of employees and the long follow-up
time. The rehabilitation for chronic back and neck pain was
based on standard guidelines. Because all the participants were
from the same work organisation, we were able to compare
changes in trends in sickness absence and use of analgesics
between the rehabilitees and a natural comparison group in a
real-life setting.

The major weakness of a non-controlled study, such as ours,
is the effect of health selection on the results. In our study the
excluded rehabilitees had high rate of sickness absence rate, high
consumption of prescribed analgesics prior to rehabilitation and
high odds of being granted disability pension during follow-up.
This indicates that the included rehabilitees studied by us—that
is, those who remained in the service until the end of the follow-
up—were less disabled compared to the rehabilitees who were
excluded. It is possible that the significantly falling sickness
absence rates observed in this study are true only for employees
moderately affected by their back problems, but not among
those who were seriously affected and excluded from this study.
In such a case, the results reported would be positively skewed.

In agreement with earlier studies suggesting a strong
association between chronic musculoskeletal symptoms and
subsequent work disability,16 the rehabilitees had an increased
risk of work disability and increased level of long-term sickness
absences, which is a predictor of work disability and exit from
work due to disability pension or premature death.12 17 18

Furthermore, chronic conditions such as musculoskeletal
diseases show stronger associations with sickness leaves longer
than 21 days than with absences of shorter durations.13 Thus,
our results indicating a decline in the very long sick leaves
(.21 days) after back pain rehabilitation suggest that such
rehabilitation is likely to reduce the risk of temporary work
disability in a high-risk population. This is an important finding
because there is little previous evidence on effective measures to
reduce sickness absences caused by musculoskeletal disorders,
which are a great burden to organisations and extremely costly
to society.

We found that the effectiveness of chronic back pain
rehabilitation was exhausted after three years. The time-limited
effectiveness of back pain rehabilitation agrees with earlier
findings. Bendix et al reported that, in one of the two parallel
controlled studies, the effect on disability faded out in two
years, while in the other study, the effect seemed to last five
years after the multidisciplinary rehabilitation for chronic back
pain.19 In a Finnish study by Härkäpää et al, the effect of
multidisciplinary rehabilitation on low back pain disability
faded out after eight months.20 A Swedish study by Lindh et al
reported on improved work stability after return to work
among native Swedes participating in multidisciplinary rehabi-
litation for non-specific musculoskeletal pain, compared to
controls, and this effect lasted three years.21 The fact that the
present study found no effect of chronic neck pain rehabilita-
tion on sickness absence is in agreement with evidence from
smaller-scale studies on disability.7 22

We measured subjective symptom relief by the mean number
of DDDs of prescribed analgesics.14 Consequently, we were able
to estimate the average number of days treated by pain killers in
relation to rehabilitation. The relative rate of analgesic
purchases among the rehabilitees showed a decline after
rehabilitation in comparison to the non-rehabilitees, though
the absolute rates remained essentially the same. This is in line
with earlier research reporting favourable trend in subjective
symptoms among participants in multidisciplinary back pain
rehabilitation.9 Given the many biases related to self-reported
data, symptom measures may be unreliable in the assessment of
the effectiveness of rehabilitation. The more objective measures
of the persistence of symptoms, such as use of an analgesic to
pain relief, provide probably less biased information. This study
confirms reports from earlier studies showing chronic muscu-
loskeletal pain to be persisting and difficult to cure.16

In conclusion, multidisciplinary inpatient rehabilitation may
reduce the risk of very long sickness absence spells among
employees with chronic back pain, but is unlikely to be effective
in treatment of employees with chronic neck pain.
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