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Abstract
Objectives—To investigate the relation
between psychosocial and physical factors
at work, as well as conditions during
leisure time, and low back pain (LBP)
over 24 years.
Methods—The study group consisted of
252 women and 232 men. From a previous
study conducted in 1969, data on psycho-
social and physical conditions and LBP
were available. Data on LBP for 1971–93
were obtained retrospectively in 1993.
Results—The prevalences of LBP in 1969
among women and men were 34% and
24%, the cumulative incidences of LBP
during 1970–92 were 38% and 43%, and the
prevalences in 1993 of having had LBP
during the past 12 months were 44% and
39%, respectively. Monotonous work and
few or unsatisfactory social contacts out-
side work were risk factors for LBP in 1969
among women. LBP in 1969 and dissatis-
faction with leisure time were risk factors
among both sexes for LBP in 1970–92. LBP
in 1969 was a risk factor for LBP in 1993
among women and dissatisfaction with
leisure time a risk factor among men.
Interactions between few or unsatisfac-
tory social contacts outside work, as well
as dissatisfaction with leisure time, and
several factors related to work were found
to increase the risk of LBP among both
sexes during the studied periods.
Conclusions—Conditions in leisure time
exert a long term influence on LBP. In this
study factors related to work had a long
term eVect only in interaction with leisure
time factors.
(Occup Environ Med 1998;55:84–90)
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Both psychosocial factors and physical factors
related to work have been found to be
associated with low back pain (LBP) in many
cross sectional and some longitudinal studies.1–4

In analyses of potential risk factors for LBP
related to work, often physical factors only, or
psychosocial factors only, have been consid-
ered. Less often both types of factors have been
studied and analysed simultaneously.5 Even less
often have conditions outside work been
studied in parallel with work related
conditions.6 Such a parallel approach is neces-
sary for an understanding of the relative signifi-
cance of diVerent risk factors.One argument for

this approach is that, especially among women,
a large part of the total daily physical and
psychosocial load derives from tasks outside
work,7 as pointed out in a review by
Frankenhauser.8

A second argument is that there might—
besides the interaction between work related
psychosocial factors which has been demon-
strated by Lindström9—be an interaction
between factors related to work and conditions
outside work, especially factors of a psychoso-
cial nature. Such factors might influence each
other, as mentioned by both Frankenhauser8

and Friedman.10 Such reciprocal influence
complicates analyses of associations between
work related psychosocial risk factors and
health outcomes, but increases the need for
such analyses.
In longitudinal studies psychosocial factors

such as job satisfaction, work content, control
in the work situation, social relations, and
mental overstrain have been found to be asso-
ciated with LBP.11–16 Physical factors in these
studies considered to contribute to LBP are
physically heavy work and previous back prob-
lems.
The aim of the present study was to investi-

gate the relation between psychosocial and
physical factors at work, as well as conditions
during leisure time, and LBP over 24 years.

Methods
STUDY POPULATION

In 1969 an investigation was undertaken of
about 2500 women and men, aged 18 to 65
years and living in the county of Stockholm
(the REBUS study). The purpose was to inves-
tigate (a) the requirements for medical and
social services, (b) diVerences between sub-
groups of the population in their actual needs
for services, and (c) the steps taken so far to
meet these needs.17 The subjects were ran-
domly selected and stratified by age in which
the number of subjects selected from the
youngest age groups were enhanced to get
enough occurrences of certain disorders. All
subjects underwent a medical examination and
medical diagnoses were given whenever appro-
priate. For a musculoskeletal diagnosis, symp-
toms and signs and also consequences for daily
living were required.
During 1993, all REBUS subjects below the

age of 59 years in 1993 without a musculo-
skeletal diagnosis in 1969, living in Sweden and
available for contact, were identified and asked
to participate in a re-examination (n=783). All
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the subjects in the REBUS study in 1993
belonged to the youngest age groups in 1969
and were then from 18 to 34 years of age. In
1993 they were from 42 to 58 years of age, with
a mean age of 48.1 (SD 4.3) among women
and 48.5 (SD 4.5) among men. The reason for
this restriction in age is that we wanted to study
as many subjects as possible who were still pro-
fessionally active and not retired due to age.
People with a diagnosis of LBP—for example,
lumbago, sciatica, or lumbago-sciatica—in
1969 were excluded, whereas those who
reported low back symptoms of a severity not
leading to a diagnosis were included. The rea-
son for this selection is that people with a diag-
nosis of a more serious nature in 1969 cannot
be expected to have been exposed to work
related risk factors during the main part of the
studied period and therefore to be of less
importance as subjects in the present study. As
well as serious musculoskeletal diagnoses, seri-
ous psychiatric diagnoses—such as schizophre-
nia and mental retardation—and chronic alco-
holism were criteria for exclusion from the
study population in 1993. Also excluded were
subjects with diagnosed chronic diseases of the
nervous or cardiovascular systems, with con-
genital malformation, and with serious injuries
due to external violence or poisoning. To adjust
for the influence of undiagnosed symptoms in
the analyses of associations 1970–92, LBP in
1969 was treated as a potential confounding
factor. The subjects were included in the study
after they had been fully informed about all
parts of the study and had given their informed
consent to participate. The study was reviewed
and accepted by the ethics committe of human
research. The re-examination focused on
musculoskeletal disorders and previous social,
psychological, and physical conditions during
work and leisure time. Out of the 783 eligible
subjects, 62% participated in the re-
examination (252 women and 232 men).

MISSING SUBJECTS

To elucidate the characteristics of the drop out
group, those who still did not want to
participate were asked why and were inter-
viewed about musculoskeletal symptoms over
the past 12 months.

DATA COLLECTION

Potential risk factors
At the initial examination in 1969, data on
conditions at work and during leisure time
were collected by a questionnaire based
interview. Answers on a dichotomous scale
concerning 11 factors related to work were
grouped into eight types of risk factors (a) high
mental load (both hectic work and mental
exhaustion at the end of the working day), (b)
poor social support from the closest superior
(either poor opportunity to discuss work
related problems with the closest superior or no
consideration was given to the subject’s opin-
ions), (c) monotonous work, (d) full time work,
(e) night or shift work, (f) overtime work, (g)
high physical load (either lifting 40 kg for
women or 60 kg for men or physical exhaustion

in the end of the working day), (h) severe
vibrations.
Six factors about non-working conditions,

also on a dichotomous scale, were grouped into
three types of risk factors (i) insuYcient or
unsatisfactory leisure time (either no time for
own interests or dissatisfaction with leisure
time), (j) few or unsatisfactory social contacts
(either contacts with friends or relatives once a
month or less often, or dissatisfaction with the
degree of contacts), (k) additional domestic
workload (defined as gainfully employed while
at the same time being responsible for children
and household).
The separation of potential risk factors into

work related and leisure time is not absolute
and does not exclude the possibility of interac-
tion.
The subjects were classified into socio-

economic groups and were roughly divided
into white and blue collar workers.18

Potential risk factors in 1969 and 1993—In
1993 the same questions as in 1969 were put to
the subjects about present conditions at work.

OUTCOME DATA

Data on LBP were obtained for three separate
periods:
(1) At the examination in 1969, data on

undiagnosed low back symptoms at the time of
the examination were obtained by a question-
naire based interview. When the prevalence of
LBP in 1969 was calculated subjects were con-
sidered to be cases of LBP if they reported
pain, aching, or stiVness in the lower back at
that interview.
(2) At the 1993 re-examination, a retrospec-

tive questionnaire about musculoskeletal
symptoms during 1971–92 was filled out.
When the cumulative incidence of LBP in
1970–92 was calculated a subject was consid-
ered to be a case of LBP if she or he had
reported in the questionnaire medical consul-
tation and treatment (by doctors, physiothera-
pists, or chiropractors) for pain in the lower
back during that period.
(3) At the 1993 re-examination, data on

musculoskeletal disorders during the past 12
months before the re-examination were ob-
tained by a standardised interview.On the basis
of this interview, the prevalence of having had
LBP defined by pain, aching, or stiVness in the
lower back in the past 12 months was
calculated.

ANALYSES AND STATISTICAL METHODS

In the analyses of the relations between poten-
tial risk factors in 1969 and LBP, prevalence
data from 1969 and 1993 were used, as well as
data on the cumulative incidence in 1970–92.
The occurrence of LBP was calculated among
exposed and non-exposed subjects and preva-
lence ratios (PRs) and cumulative incidence
ratios (CIRs) were calculated. In these calcula-
tions of PRs and CIRs, adjustments for age and
some other potential confounding factors were
made, by the method proposed by
Mantel-Haenszel,19 with the module PROC
FREQ in the SAS statistical software.20 The
precision of the point estimates of PRs and risk
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ratios (RRs) was estimated by test based 95%
confidence intervals (95% CIs).21 To adjust
simultaneously for age, earlier LBP, and the
risk factors that in the age adjusted analyses
had a lowest confidence interval of 0.8, multi-
variate analyses were performed (module
PROC PHREG in the SAS statistical software)
in which PRs and CIRs were used as measures
of associations. The precision of the point esti-
mates were also in these analyses estimated by
95% CIs.
In the multivariate analysis the eVects of

interaction between risk ractors at work and
during leisure time were analysed with indica-
tor variables, in which the PR and CIR for sub-
jects exposed to risk factors from both work
and leisure time (A+B), or only one of these
risk factors (A+Bz or Az+B) were calculated,
with the subjects not exposed to both risk fac-
tors as a control group (module PROC
PHREG in the SAS statistical software). The
PR and CIR for those subjects exposed to both
risk factors are reported, as is the proportion of
the excess risk due to interaction. The
proportion was calculated as:
((A+B)−(A+Bz)−(Az+B)+1)/(A+B), accord-

ing to Rothman.22

Only PRs and CIRs with a lowest 95% CI of
0.9 are discussed, and only when there is an
eVect of interaction on the PRs and CIRs.
The current information about risk factors

in 1969 and in 1993 was used to categorise the
subjects into three groups for each risk factor
respectively. One group consisted of those sub-
jects who reported exposure to the risk factor
both in 1969 and in 1993, one group of those
who reported exposure to the risk factor in
1969 but not in 1993, and one of the subjects

who did not report the risk factor in 1969 nor
in 1993. The two groups who reported
exposure were compared for prevalence of LBP
in 1993 with the group that did not report the
risk factor in 1969 or in 1993, by calculating
age adjusted PRs with corresponding 95% CIs,
in the same manner as earlier described. This
procedure was done for the work related risk
factors in 1969 found to be associated with
cumulative incidence of LBP during 1979–92
and prevalence of LBP in 1993. In these analy-
ses only those who were gainfully employed in
1969 were included.

Results
The prevalence of LBP in 1969 was 34%
among women and 24% among men. The
cumulative incidence of LBP in the period
1970–92 were 38% and 43% among women
and men respectively. In 1993 the prevalence of
having had LBP during the past 12 months was
44% among women and 39% among men.
Many of the subjects who reported exposure

to the potential risk factors analysed in 1969
also reported them in 1993. The proportion of
subjects exposed to the diVerent potential risk
factors diVered substantially between the
potential risk factors and between the sexes.
Almost no women reported severe vibrations at
work and almost all gainfully employed men
reported full time work at both occasions. The
proportions of subjects exposed to the factors
varied from 8% to 48% in 1969 and from 6%
to 38% in 1993 (table 1).
Two thirds of the subjects were gainfully

employed in 1969 (147 women and 188 men)
and 90% in 1993 (225 women and 211 men),
in many professions (table 2). Those not gain-
fully employed in 1969 were considered as not
exposed to the work related potential risk
factors. No diVerences between those gainfully
employed and those not exposed to the risk
factors outside work studied in 1969 were
found in the occurrence of LBP during the
studied periods. Several of the subjects were
not gainfully employed in 1969 but were in
1993, 37% among the women and 18% among
the men. The main reasons for not being
employed in 1969 were studies, or for the
women, being at home with children.

ASSOCIATIONS BETWEEN POTENTIAL RISK

FACTORS IN 1969 AND LBP IN 1969
Women who reported monotonous work, a
high physical load, or dissatisfaction with their
leisure time reported LBP in 1969 about 1.5
times more often than those who did not (table
3). Men with full time work reported LBP less
often than men who did not (table 4). When
high physical load, monotonous work, unsatis-
factory leisure time, few or unsatisfactory
social contacts in leisure time in 1969, and age
were included in the multivariate analysis for
the women, monotonous work (PR 1.7, 95%
CI 0.9 to 3.2) and few or unsatisfactory social
contacts (PR 1.5, 95% CI 0.9 to 2.7) remained
associated with an increased risk of reporting
LBP. Among men, age, high physical load, and
additional domestic workload in 1969 were
included in the multivariate analysis, and none

Table 1 Prevalence (%) of exposure to potential risk factors in 1969 and in 1993 among
those gainfully employed: by sex

1969 1993†

Women Men Women Men

147 188 225 211
Number 39 47 29 33
High physical load at work 28 39 38 31
High mental load at work 15 18 36 25
Poor social support at work 20 16 12 15
Vibrations 2 20 6 18
Monotonous work 19 13 7 7
Full time work 83 98 75 97
Shift work 11 8 20 18
Overtime work 10 44 31 43
Unsatisfactory leisure time* 39 31
Few or unsatisfactory social contacts* 21 22
Additional domestic work load 36 10

* Out of 252 women and 232 men, including those not gainfully employed.
† For 1993, only data about work related risk factors were accessible.

Table 2 Subjects (%) gainfully employed in 1969 and in 1969 and 1993 by exposure and
by sex (women, n=147;men, n=188)

1969 and 1993 1969 but not 1993

Women Men Women Men

Blue collar work 45 61 48 30
High physical load at work 53 41 33 42
High mental load at work 35 45 60 39
Poor social support at work 22 19 58 62
Vibrations 0 38 100 38
Monotonous work 15 18 73 77
Full time work 72 84 23 3
Shift work 50 27 50 66
Overtime work 21 36 77 51
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of these remained associated with an increased
risk of reporting LBP. Among subjects who
reported both work related and not work
related factors, several interaction eVects could
be found among women but not among men.
Few or unsatisfactory social contacts outside
work in 1969 interacted with shift work (PR
3.1*, proportion 0.7), high mental load (PR
2.5*, proportion 0.8), high physical load (PR
2.3*, proportion 0.4 ), monotonous work (PR
2.7*, proportion 0.2), and poor social support
at work (PR 1.4, proportion 0.2) among
women. (*=whole CI>1.)

ASSOCIATIONS BETWEEN POTENTIAL RISK

FACTORS IN 1969 AND LBP IN 1970–92
In both sexes a 1.5 times higher risk of report-
ing LBP during 1970–92 was found in subjects
who reported dissatisfaction with their leisure
time in 1969 (tables 3 and 4). Among men with
a high physical load, severe vibrations, addi-
tional domestic workload, or having few or
unsatisfactory social contacts outside work in
1969, the risk of reporting LBP during
1970–92 was about 1.5 times higher than
among those who did not report these circum-
stances. When age, LBP in 1969, high mental
load, poor social support at work, and unsatis-
factory leisure time in 1969 were included in
the multivariate analysis for the women, LBP

(CIR 1.7, 95% CI 1.1 to 2.7), and unsatisfac-
tory leisure time (CIR 1.4, 95% CI 0.9 to 2.3)
remained associated with an increased risk for
LBP. Among men age, LBP in 1969, high
physical load, whole body vibrations, overtime
work, unsatisfactory leisure time, additional
domestic workload, and few or unsatisfactory
social contacts in 1969 were included in the
multivariate analysis, but only LBP in 1969
(CIR 1.5, 95% CI 0.9 to 2.5) and unsatisfac-
tory leisure time (CIR 1.6, 95% CI 1.0 to 2.3)
remained associated with an increased risk for
LBP in 1970–92. No interaction eVects were
found among women in these analyses. Among
men, few or unsatisfactory social contacts out-
side work in 1969 interacted with high physical
load in 1969 (CIR 1.9*, proportion 0.3), whole
body vibrations (CIR 1.9, proportion 0.2), and
poor social support at work (CIR 1.5,
proportion 0.5). Unsatisfactory leisure time in
1969 interacted with high physical load in 1969
(CIR 1.8*, proportion 0.3) among men.

ASSOCIATIONS BETWEEN POTENTIAL RISK

FACTORS IN 1969 AND LBP IN 1993
Men with few or unsatisfactory social contacts
and dissatisfaction with their leisure time in
1969 reported LBP in 1993 1.5 times more
commonly than those without these cirmum-
stances (table 4). Reports of LBP in 1993 were

Table 3 Associations between potential risk factors in 1969 and low back pain (LBP) in 1969, in 1970–92, and in 1993:
women

Potential risk factors

LBP in 1969 LBP in 1970–92 LBP in 1993

PR (95% CI) CIR (95% CI) PR (95% CI)

LBP in 1969 1.6 (1.2 to 2.2)
Work related factors:
Blue collar work 0.9 (0.6 to 1.4) 0.9 (0.6 to 1.2) 1.1 (0.8 to 1.5)
High physical load 1.4 (0.9 to 2.1) 1.1 (0.7 to 1.7) 1.0 (0.9 to 1.5)
High mental load 0.8 (0.4 to 1.6) 1.4 (0.8 to 2.3) 1.1 (0.7 to 1.8)
Poor social support 1.2 (0.7 to 2.0) 1.2 (0.8 to 2.0) 1.2 (0.8 to 1.9)
Vibrations* — — —
Monotous work 1.6 (1.0 to 2.6) 1.1 (0.7 to 1.9) 0.9 (0.5 to 1.5)
Full time work 0.8 (0.5 to 1.1) 1.0 (0.7 to 1.4) 1.1 (0.8 to 1.4)
Shift work 0.9 (0.4 to 1.9) 0.9 (0.4 to 1.8) 0.5 (0.2 to 1.1)
Overtime work 0.6 (0.2 to 1.5) 1.2 (0.6 to 2.1) 1.0 (0.7 to 2.1)

Factors in leisure time:
Unsatisfactory leisure time 1.6 (1.1 to 2.2) 1.5 (1.1 to 2.0) 1.2 (0.9 to 1.7)
Few or unsatisfactory social contacts 1.2 (0.8 to 1.8) 0.9 (0.6 to 1.3) 1.1 (0.8 to 1.6)
Additional domestic workload 1.1 (0.7 to 1.7) 1.0 (0.6 to 1.4) 1.3 (0.9 to 1.7)

* Too few subjects to make analyses possible.
PR=prevalence ratio adjusted for age; CIR=cumulative incidence ratio adjusted for age.

Table 4 Associations between potential risk factors in 1969 and low back pain (LBP) in 1969, in 1970–92, and in 1993:
men

LBP in 1969 LBP in 1970–92 LBP in 1993

PR (95% CI) CIR (95% CI) PR (95% CI)

LBP in 1969 1.7 (1.2 to 2.3)
Work related factors:
Blue collar work 1.2 (0.8 to 2.0) 1.0 (0.7 to 1.4) 1.0 (0.7 to 1.4)
High physical load 1.4 (0.8 to 2.4) 1.4 (1.0 to 2.0) 1.1 (0.8 to 1.6)
High mental load 1.2 (0.6 to 2.4) 1.0 (0.6 to 1.5) 1.1 (0.6 to 1.8)
Poor social support 0.6 (0.2 to 1.6) 0.7 (0.4 to 1.2) 1.1 (0.6 to 1.8)
Vibrations 0.9 (0.5 to 1.8) 1.4 (1.0 to 1.1) 1.3 (0.8 to 2.0)
Monotous work 0.8 (0.3 to 1.9) 1.0 (0.6 to 1.7) 1.5 (0.9 to 2.4)
Full time work 0.4 (0.1 to 1.0) 2.1 (0.5 to 8.4) —
Shift work 1.2 (0.5 to 2.7) 0.5 (0.2 to 1.0) 0.6 (0.3 to 1.3)
Overtime work 0.9 (0.5 to 1.5) 1.1 (0.8 to 1.5) 0.6 (0.4 to 0.9)

Factors in leisure time:
Unsatisfactory leisure time 1.1 (0.7 to 1.9) 1.5 (1.1 to 2.0) 1.5 (1.0 to 2.1)
Few or unsatisfactory social contacts 1.2 (0.7 to 2.0) 1.4 (1.0 to 1.9) 1.5 (1.0 to 2.1)
Additional domestic workload 1.8 (0.8 to 4.1) 1.7 (1.0 to 2.9) 1.5 (0.9 to 2.7)

—Too few subjects to make analyses possible
PR=prevalence ratio adjusted for age; CIR=cumulative incidence ratio adjusted for age.
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about 1.6 times more common among subjects
of both sexes who reported LBP in 1969 than
among those who did not report LBP in 1969
(tables 3 and 4). Women and men with
additional domestic workload in 1969 more
often reported LBP in 1993 than those who did
not. In the logistic regression analyses, earlier
LBP remained an important risk factor among
women in 1993. When age, LBP in 1969, poor
social support at work, full time work, unsatis-
factory leisure time, and few or unsatisfactory
social contacts and additional domestic work-
load in 1969 were included in the multivariate
analysis for the women, only LBP in 1969
remained associated with an increased risk for
LBP in 1993 (PR 1.6, 95% CI 1.0 to 2.4).
Among men age, LBP in 1969, high physical
load, monotonous work, unsatisfactory leisure
time, few or unsatisfactory social contacts, and
additional domestic workload in 1969 were
included in the multivariate analysis for the
men, only unsatisfactory leisure time remained
associated with an increased risk for LBP in
1993 (PR 1.8, 95% CI 1.0 to 3.4). Among
women, few or unsatisfactory social contacts
outside work in 1969 interacted with full time
work in 1969 (PR 1.7, proportion 0.6), high
mental load (PR 2.1, proportion 0.6), and high
physical load (PR 2.0, proportion 0.8). Unsat-
isfactory leisure time in 1969 interacted with
overtime work (PR 2.2*, proportion 0.7) and
high mental load in 1969 (PR 2.1, proportion
0.6) among women. Among men, few or
unsatisfactory social contacts outside work in
1969 interacted with high physical load (PR
1.7, proportion 0.2). Unsatisfactory leisure
time in 1969 interacted with whole body vibra-
tions (PR 2.0*, proportion 0.1), monotonous
work (PR 2.3*, proportion 0.3), and high
physical load (PR 1.9, proportion 0.4) among
men.

COMPARISON BETWEEN THE SUBJECTS EXPOSED

BOTH IN 1969 AND IN 1993 AND THOSE ONLY

EXPOSED IN 1969
High physical load in both 1969 and 1993 was
a considerably stronger risk factor for LBP in
1970-92 among men (CIR 2.4, 95% CI 0.9 to
6.1) than high physical load in 1969 and not in
1993 (CIR 1.6, 95% CI 0.8 to 3.1). Severe
vibrations in both 1969 and 1993 was a risk
factor for LBP in 1970-92 (CIR 1.9, 95% CI
0.9 to 3.6) but severe vibrations in 1969 and
not in 1993 was not (CIR 0.8, 95% CI 0.3 to
2.0). In the analyses of association between the
combined risk factors and LBP in 1993
monotonous work in both 1969 and 1993 was
a stronger risk factor for LBP in 1993 (PR 2.4,
95% CI 0.9 to 6.1) among men than monoto-
nous work in 1969 and not in 1993 (PR 1.6,
95% CI 0.8 to 3.1).

ANALYSES OF MISSING DATA

Of women 20%–52% and of men 32%–61%
missed answering a question on work related
conditions in 1969. For the leisure time
questions, the corresponding ranges were
5%–24% and 4%–57% respectively. No sub-
ject had missed answering all the work related
questions or all the leisure time questions.

DROP OUT SUBJECTS

Fewer women in the study group (10%) than in
the drop out group (17%) reported monoto-
nous work in 1969. More men in the study
group (21%) than in the drop out group (13%)
reported few or unsatisfactory social contacts.
A telephone interview was carried out with 173
drop outs, 98 women and 75 men. The reasons
for not participating in the re-examination
were; lack of time, illness, forgetting the invita-
tion, and refusal to participate (12%). Of the
173 subjects interviewed by telephone, 97
women and 75 men answered the question
about pain, aching, or discomfort in the lower
back during the past 12 months. Among those,
33% of the women and 39% of the men
reported some symptoms in the lower back.

Discussion
In the present study, factors outside work in
1969 were found to be risk factors for
subsequent LBP during 1970–93. Factors at
work were related to subsequent LBP only in
interaction with risk factors outside work.
Thus interactions between few or unsatisfac-

tory social contacts outside work, as well as
dissatisfaction with leisure time, and several
factors related to work were found to increase
the risk for LBP among both sexes during the
studied periods. Among women most interac-
tions were found between few or unsatisfactory
social contacts and shift work, high mental load
at work, and high physical load at work. These
interactions contributed to a high proportion
of the excess risk for LBP in 1969 and 1993
among women. Among men, interactions were
found between both few or unsatisfactory
social contacts or unsatisfactory leisure time
and high physical load, whole body vibrations,
and monotonous work, but did not account for
such a high proportion of excess risk as among
women. In both sexes, previous LBP was an
important risk factor for LBP later in life, as
could be expected from the literature.23

Some main trends can be found in this study.
The eVects on LBP during the follow up period
of few or unsatisfactory social contacts outside
work and unsatisfactory leisure time in 1969
seem to be more long term than the eVects of
working conditions in 1969.When interactions
between these risk factors in leisure time and at
work were studied, associations with subse-
quent LBP emerged among both sexes. Among
women, working hours and high mental and
physical load were the factors related to work
that contributed to the highest proportion of
the excess risk for LBP by interaction with lei-
sure time. This seems to reflect women’s total
workload, rather than being a result of person-
ality traits or conflicting demands from work
and family life. This assumption is supported
by the low interaction eVect between few or
unsatisfactory social contacts in leisure time
and poor social support at work. Among men,
the pattern of interaction between work and
leisure time is more diverse. The high interac-
tion between few or unsatisfactory social
contacts in leisure time and poor social support
at work may thus indicate the eVect of person-
ality traits. Above all, the proportion of the
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excess risk due to this interaction amongmen is
low, indicating that men’s life at work and out-
side does not interact in such a way that LBP is
aVected.
To our knowledge, these leisure time factors

have not previously been studied relative to
LBP, nor have their interactions with factors
related to work.
In this study very crude measures of

exposure to diVerent risk factors at work and
during leisure time have been used (yes or no
answers to the questions). Despite this, factors
both at work and during leisure time in 1969
were found to be risk factors for subsequent
LBP, either on their own or by interaction.
Since the examination in 1969, all of the

studied subjects have been exposed to risk fac-
tors at work and during leisure time. During
this large part of their working life some, if not
all, of the subjects are likely to have changed
their exposure to risk factors at work, perhaps
several times. This may have diluted the
associations between the risk factors at work in
1969 and LBP later on and may be the reason
for the few associations found between risk
factors at work and LBP found in the age
adjusted analyses, and especially in the multi-
variate analyses. In the present study, no infor-
mation about the subjects’ exposure to diVer-
ent risk factors during the intermediate period
was accessible and the information about risk
factors at work at the beginning as well as the
end of the study period will have to be relied on
as the sources from which to draw conclusions.
We think that these conclusions are more stable
and valid than if only data from 1969 had been
used. To improve the validity of the exposure
assessments for risk factors at work, associa-
tions were analysed with the risk factors from
1993 included—that is, the combined risk fac-
tors. These analyses showed that combined
exposure, both in 1969 and 1993, further
increased the risk estimates. Complementary
analyses of associations between LBP and risk
ractors at work in 1993 showed that exposure
to recent risk factors was not the sole reason for
the PRs in the analyses in which the combined
risk factors were used. Thus combined risk
factors always yielded higher risk estimates
than analyses based on risk factors only in 1969
or only in 1993. Rather than being a result of
present exposure, there seems to be an
accumulated eVect of years of exposure to the
risk factors. Unfortunately, the same infor-
mation of the conditions outside work was not
gathered in 1993. This, however, will probably
not seriously aVect the conclusions drawn in
the study as unsatisfactory leisure time and few
or unsatisfactory social contacts in leisure time
can be assumed to be more stable over time, to
a large extent because of personality traits.

OCCURRENCE OF LBP IN THE STUDY

The prevalence and the cumulative incidence
of LBP found in this study agree with findings
in other studies. In a Danish study of LBP in
the general population, the cumulative inci-
dence during a lifetime was found to be 61%–
80% among women and men in diVerent
occupations and of diVerent ages.23 From an

earlier population study the lifetime incidences
of LBP were reported to be 51%–80% among
both sexes.24 In the general population LBP is
most common among people about 40 years of
age. The cumulative incidence of LBP in our
study was 38% among women and 43% among
men, which seems reasonable for a 25 year
period covering that part of life when all of the
studied subjects had turned 40.
When obtaining information about the inci-

dence of a condition such as LBP retrospec-
tively, the reports will be aVected by the
subjects’ ability to recall the events. One way to
facilitate the recall of episodes of LBP is to try
to sharpen the definition criteria for LBP when
collecting the retrospective data. In the present
study, this was done with a medical consulta-
tion and treatment for LBP as a definition of a
case of LBP during 1970–92. These criteria to
define LBP probably resulted in cases being
considerably eVected in daily life. In this way it
was hoped that the subjects’ ability to recall
episodes of LBP during the investigated period
would increase. Underreporting of LBP there-
fore is probably not diVerent for diVerent
exposures to the studied risk factors.
The result of the present study elucidates the

need for including both work and non-work
factors in studies of risk factors for LBP and for
investigating the interaction eVects among
them. Further studies within the REBUS
study, where a new follow up is ongoing, will
emphasise the analyses of the interaction
between physical and psychosocial risk ractors
at work, and between risk factors related to
work or leisure time.
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