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Objective: The aim of this study was to evaluate the effects
of unspecific neck pain and low back pain at a given time
(1990-91) with respect to physical and social functioning and
role limitations due to emotional problems 12 years later.
Methods: A rural male study population (2351 individuals)
was established in 1989 and a first survey conducted in 1990—
91. A follow-up survey was performed in 2002-03. A total of
1405 persons participated in both surveys. Functioning and
role limitations in 2002—03 were evaluated using the SF-36
instrument. Several possible confounders were included in
the analyses.

Results: Unspecific neck pain or low back pain in 1990-91
was shown in a multivariate longitudinal regression model
to be significantly related to limited physical (odds ratio
(OR)=2.08; 95% confidence interval (CI) 1.51-2.87) and so-
cial (OR=1.92; 95% CI 1.33-2.75) functioning 12 years later.
The effects were only slightly modified by the confounders
analysed. However, higher education independently and sig-
nificantly predicted a low risk for functional limitations.
Conclusion: Non-specific neck pain and low back pain at a
given time impacted on the risk of limited physical and social
functioning many years later. Current symptoms of depres-
sion and anxiety at the time for the second survey had a high
impact on functional limitations.
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INTRODUCTION

Neck pain (NP) and low back pain (LBP) are common com-
plaints in Western countries. Sick-leave and disability related
to NP and LBP in the short- or long-term perspective, medical
costs and reduced production generate enormous costs to so-
ciety (1, 2). Despite these facts and research into these condi-
tions, we have only fragmentary knowledge of the causes of
these conditions, their mechanisms and possible measures to
reduce the resulting problems (3).

The aetiology of NP and LBP has been studied extensively
(4, 5). Aminority of those with symptoms have known locomo-
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tor system diseases, such as ankylosing spondylitis, rheumatoid
arthritis, herniated disc or other defined injuries, while the ma-
jority do not have a specific diagnosis (6, 7). Most patients have
problems for only a short period, although recurrent problems
are common and some have chronic symptoms.

Many factors influence the risk of developing back and neck
symptoms. Hereditary and social conditions as well as psycho-
social circumstances impact greatly on the risks, especially of
developing chronic problems without a specific diagnosis (8,
9). Physical workloads, as well as poor working posture, heavy
lifting and repetitive movements, have all been related to low
back symptoms in several studies (10, 11). In other studies the
relationship between physical and/or psychological workload
and NP and LBP has been more difficult to pinpoint (12, 13).

There is a need for more studies to elucidate why some individ-
uals with back and neck symptoms visit their doctors frequently,
ending up on sick-leave and subsequently retired on disability
pension with a physical, social or emotional impairment, while
others with the same magnitude of symptoms remain in employ-
ment and continue functioning more or less normally.

In a survey of 2351 rural, occupationally active men car-
ried out in 1990-91 we asked about NP and LBP (14). We
also gathered information on a large number of physical and
social conditions. This population was then followed, and in
2002-03 a new survey was performed, focussing on the same
variables as in 1990-91, but supplemented with instruments
to obtain information on different outcomes.

The aim of this paper is to report how low back and neck
symptoms are related to limitations in physical and social
functioning and role limitations due to emotional problems in
a prospective perspective.

MATERIAL AND METHODS

Subjects
All male farmers born between 1930 and 1949 and living in 9 rural
Swedish municipalities across the country were identified in 1989 using
a national farm register. Farmers were defined as persons who owned or
rented a farm and spent at least 25 h per week farming. Farm labourers
were thus not included. To ensure the occupational affiliation to farming,
the local representatives of the Federation of Swedish Farmers were
consulted. A total of 1221 farmers fulfilled the sampling criteria.

A reference population was sampled from the national population
register. The referents were matched to the farmers by age, sex and
residential area and had to be occupationally active. An age mismatch
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Fig. 1. Study population

of £ 3 years was allowed. Since most Swedish municipalities consist
of both rural areas and urban areas, the smallest official administrative
area (parish) was used to define residential area in order to ensure that
the farmers and referents were living in the same local area. After this
procedure, 1130 referents were sampled. Because the areas were rural,
the number of potential reference subjects was limited and therefore
the included referents were somewhat fewer than the farmers.

The 1221 farmers and 1130 referents were invited to participate in
a baseline survey conducted by 2 co-trained teams of physicians and
technicians during a 12-month period to allow for possible seasonal
variations. A total of 1013 (83%) farmers and 769 (68%) referents par-
ticipated. A detailed description of the sampling procedure, the survey
and an analysis of the reasons for, and effects of, non-participation in
the first survey have been given elsewhere (15). A total of 1589 persons
participated in a follow-up survey in 2002—03, and 1405 of these indi-
viduals (786 farmers and 619 non-farming rural men) participated both
times (Fig. 1). A total of 147 persons were deceased, 49 were too ill to
participate in the survey 2 and one person was not traceable out of the
original cohort of 2351 individuals. There were no differences in the
1990-91 prevalence of NP and LBP between those who participated in
both surveys and those who only took part in the first survey.

During the 1990-91 survey all participants were structurally inter-
viewed by a trained physician regarding previous and current diseases.
When participants stated that they had been hospital inpatients or
outpatients or had sought primary care, diagnoses were established.
Men with specific back diagnoses in 1990-91 were excluded from the
study population. A total of 10 men with rheumatoid arthritis (ICD9
code 714), 6 with ankylosing spondylitis (ICD9 code 720) and 44 with
disk degeneration or disk herniation (ICD9 code 722) were excluded.
Two had more than one specific back diagnosis, and so altogether 58
individuals were excluded. Thus the analyses in this paper are based
on 1347 men who generated data in both 1990-91 and 2002—-03, and
did not report a specific neck or back diagnosis at survey 1.

Table 1. Definition of limited functioning using the SF-36 instrument

Methods

Symptoms of NP or LBP were assessed from self-administered ques-
tionnaires answered on location during the first survey. Occurrence
of LBP (problems in the low back area with ache, pain or discomfort)
and NP (problems in neck or shoulder with ache, pain or discomfort)
during the past year was assessed as “yes” or “no”. Lifetime experi-
ence of LBP and NP were similarly assessed.

Age, body mass index (BMI), physical workload, tobacco and alco-
hol consumption, profession, education and work stress-related factors
(“demand” and “control” according to Karasek & Theorell (16) were
recorded in 1990-91. These variables were included in the analyses
as potential confounders. Symptoms of depression and/or anxiety,
estimated using the Hopkins Symptom Check List-25 (HSCL-25),
were recorded only in 2002-03.

Weight was measured on a lever balance to the nearest 100 g with the
participant dressed in light sportswear. Height was measured without
shoes to the nearest centimetre with a transportable scale fixed to the
lever balance. BMI was calculated as weight divided by height squared.
Smoking and snuff use habits were assessed in the structured interview
as never smoked, current daily smoker and ex-smoker. For this report,
smoking habits were dichotomized into current daily smoker vs non-
smoker and snuff user into current daily snuff use vs no snuff use. Alco-
hol consumption was assessed in a structured interview and calculated
as total consumption per week in grams of pure alcohol. Profession
was noted as farmer or non-farmer. Educational level was chosen to
indicate socio-economic status and was classified on a 5-grade scale as
compulsory school only, vocational school, secondary school, college or
university education, and then transformed to an educational index with
the highest scores for those with the highest education (17).

Physical workload was assessed as the reported average number
of hours working in a sitting or standing position, with a moderate,
heavy or very heavy workload during an average working day accord-
ing to Edholm’s activity scale (18). Psychological work factors were
assessed according to Karasek et al. (19), and the demand component
and control component of the instrument were used.

During the second survey (2002-03) a Swedish version of the
HSCL-25 questionnaire was used to identify symptoms of depres-
sion and anxiety (20). The responders had to indicate their level of
psychological distress in the past week on a 4-point Likert scale from
1 (not at all) to 4 (very much). The individual score was calculated
by dividing the sum of points by the number of items.

The outcomes (physical and social functioning and role limitations due
to emotional problems) were estimated using items from the Swedish
version of the SF-36 questionnaire (21). This instrument has been devel-
oped from the Medical Outcome Study 36-item short-form health survey
(SF-36) (22). It has been used in many studies and is well validated (23).
How the SF-36 items were used and the definition of individuals with
and without limited functioning is described in Table 1.

Statistical analyses

The analyses were performed with the SPSS® (version 14.0) statistical
program package. The partial non-response rates (missing values among
responders) were generally below 3%, except for the job demand-control
questionnaire, for which almost 10% of the forms were incomplete.

Type of functioning

Physical*

Socialf

Role limitations}

Definition of limited
functioning

Difficulties with physical activities

Limited functioning >1 yes or >1 some

Less time for work and social activities, Reduced time for work and contacts
difficulties with social contacts
Structure of questionnaire 10 items with the options yes, some or no 4 items with the options yes or no
1 or more yes

due to depression or worry
3 items with the options yes or no
1 or more yes

*Physical functioning scale of SF-36.
TSocial functioning scale of SF-12.
iRole limitations due to emotional problems scale of SF-36.
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Those with previous or current NP or LBP 1990-91
were compared with those who did not report any
neck or low back symptoms. Univariate logistic
regression was used to compute odds ratios (OR)
and their 95% confidence intervals (95% CI) for each
variable in relation to each of the outcomes (physical
and social functioning and role limitations).

The outcomes were used as dichotomized variables
since the ORs of dichotomous covariates are easier
to interpret. The variables smoking, snuff use and
profession were also used as dichotomous variables.
The rest of the variables studied were applied as
continuous variables. Before being entered into the
analyses, alcohol consumption (g/week) was divided
by 10 and the workload scores by 100.

Multiple logistic regression models were used
to compute adjusted ORs for the 3 outcomes with
respect to NP and LBP symptoms together with
exposure factors (possible confounders) measured
in 1990-91. Specific neck and low back disorders
achieved during the follow-up period, as well as
depression and anxiety at the time for the second
survey, may however, influence the reported func-
tional capacity (24). We therefore analysed the effect
of these 2 factors in a separate model. The multiple
regression analyses were run with both Enter and
Backward methods and criterion for exclusion in
the backward model was 0.1. The backward results
are presented here.

RESULTS

A considerable proportion of the whole study
population reported some, although mostly
slight, limited functioning. This is probably
related to the fact that the average age of the
participants in performing the second survey
was approximately 62 years.

How symptoms of NP and LBP and the pos-
sible confounders are related to the 3 outcomes
is described in Tables Il and I11. The percentage
with limited functioning or role limitations due
to emotional problems was higher among those
with current symptoms of NP and LBP than
among those with no symptoms in 1990-91.
Crude ORs for NP and LBP and the possible
confounders with reference to those who had
never had NP or LBP are given in Table IV.

Current NP and/or LBP in 1990-91, but no
previous NP or LBP, predicted limited physi-
cal (OR=2.08; 95% CI 1.51-2.87) and social
(OR=1.92; 95% CI 1.33-2.75) functioning in
2002-03, but had no impact on the risk of role
limitations due to emotional problems after
adjusting for possible confounders in a multiple
longitudinal regression model (Table V).

Age and BMI had significant correlations
with all of the 3 outcomes in this model, while
physical workload had no correlation with any
of the outcomes. Smoking was significantly
correlated with limitation of physical function-
ing (OR=1.47; 95% CI 1.09-2.00) but not

Table II. Outcomes, background variables and possible confounders. Frequency and means in the study population

Outcomes 2002—03 Limited functioning or role limitations

Emotional (Role)

No
%

Social

Physical

No

Yes
%

Yes

%

No

%

Yes

Mean Range

Range

Mean

Range

Mean

Range

Mean

Mean Range

Mean Range %

%

NP or LBP symptoms 1990-91

24.1 15.7 233 12.9 21.2 154

269, 20.0%)

Previously (n

Current (n

Never (n

15.1 17.7 14.8 16.1 20.1

18.0

224, 16.6%)

56.3 68.1 57.7 70.9 61.3 63.2

836, 62.1%)

Functioning in neck and low back pain 557

1.1 1.3 1.5 1.4 1.3

1.6

Information missing (n=18, 1.3%)

Possible confounders

(data from survey 1, 1990-91)

Age 1990, years
BMI, kg/m?

40-61 514  40-61
2
207

49.8

41-61

51.3

40-61

49.5

51.6 41-61

26.9
202

40-61

48.6

19.5-36.2
42-570

18.3-44.4 6.9
24-531

26.2
197

20.2-44.4
24-570

26.8
214

18.3-41.1
35-531

26.0
192

18.8-44.4
24-570

18.3-37.6

35-483

25.7
195

Workload, units
Smoking, yes

239

20.7

22.3

20.8

233

19.5

16.2 13.0 17.0 134 17.9

12.5

Snuff user, yes

25.8  0-179

0-227

239

0-227

232

0-176

24.8

0-227

25.1

0-176

23.6

Alcohol consumption, g/week

Occupation (farmer)
Education (index)

64.1

57.8

70.1

53.9

60.8

57.1

1-5
5-20

1-5 1.9 1-5 22 1-5 2.0 1-5 22 1-5 2.0
12.7 520 12.6 5-20 132 5-20 12.7 520

5-20

2.4
12.8

13.1

Psychological demand (units)
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Table I11. Neck pain (NP) and/or low back pain (LBP) 1990-91

Never Previously Current

=269 (20.0%)

n=224 (16.6%) n=836 (62.1%)

n % Mean n % Mean n % Mean
Outcomes 2002-03
Reduced functional capacity 103 383 99 442 446 533
Reduced social capacity 53 19.7 61 272 292 349
Reduced emotional capacity 36 134 47 21.0 148 17.7
Possible confounders (data from survey 1, 1990-91)
Age 1990, years 49.9 50.8 50.0
BMLI, kg/m? 26.2 26.3 26.3
Workload, units 187 196 203
Smoking, yes 64 23.8 37 16.5 180 21.5
Snuff user, yes 30 11.2 33 14.7 127 15.2
Alcohol consumption, g/week 23.9 24.4 24.4
Occupation (farmer) 135 50.2 122 54.4 529 63.3
Education (index) 2.1 2.2 2.1
Psychological demand (units) 123 12.6 13.0
Control (units) 7.2 7.1 7.1
Possible modifiers (data from survey 2, 2002—03)
Depression HSCL scale, index 1.21 1.27 1.31
Specific diagnosis of neck, low back 4 1.51 11 491 48 5.74

HSCL: Hopkins Symptom Check List; BMI: body mass index.

with limitation of social functioning or role limitations due
to emotional problems. Experienced psychological demands
according to Karasek et al. (19) were related to a slightly
increased risk of limited social functioning. Higher educa-
tion independently and significantly predicted a low risk of
functional limitation.

Current symptoms of depression and/or anxiety estimated us-
ing the HSCL-25 screening instrument at the time for outcomes
and analysed in a separate multiple regression model had a
highly significant correlation to all 3 kinds of studied limita-

tions of functioning (physical: OR=4.06; 95% CI 2.45-6.72;
social: OR=13.02; 95% CI 7.63—22.23 and role limitations due
to emotional problems: OR=22.85; 95% CI 12.68-41.19).
During the period 1990-2003, 64 men reported contact
with doctors or hospitals because of specific neck or low back
disease (rheumatoid arthritis: 9; ankylosing spondylitis: 2;
and disk degeneration with or without disk herniation: 53).
Being given a specific diagnosis during the period was also
related to limited physical (OR=1.85;95% CI0.99-3.47) and
social (OR =2.44;95% CI 1.31-4.56) functioning in the same

Table IV. Limited functioning or role limitations with regard to NP and LBP and possible confounders. Crude odds ratio (OR) and 95% confidence

intervals (CI).

Limited functioning or role limitations 2002—03

Physical

OR (95% CI)

Social Role limitations
OR (95% CI) OR (95% CI)

NP and/or LBP 199091

Never
Previously
Current

Possible confounders 1990-91
Age 1990, years

BMI, kg/m?

Workload, units

Smoker, yes

Snuff user, yes

Alcohol consumption, g/week
Profession (farmer)

Education (index)
Psychological demand (units)
Control (units)

Possible modifiers (data from 2002—03)
Depression HSCL scale, index (data from survey 2)
Specific diagnosis neck, low back (data from survey 2)

1
1.29 (0.90-1.85)
1.85 (1.40-2.45)

1.10 (1.07-1.12)
1.15 (1.11-1.20)
1.10 (0.97-1.25)
1.26 (0.96-1.63)
1.36 (1.00-1.85)
1.02 (0.98-1.06)
1.17 (0.94-1.45)
0.76 (0.70-0.83)
0.99 (0.95-1.03)
0.95 (0.87-1.04)

4.18 (2.72-6.44)
2.75 (1.58-4.79)

1
1.52 (1.00-2.31)
2.23 (1.60-3.11)

1.05 (1.03-1.08)
1.08 (1.04-1.12)
1.36 (1.18-1.56)
1.10 (0.83-1.45)
1.37 (1.00-1.89)
0.98 (0.94-1.02)
2.01 (1.57-2.57)
0.84 (0.76-0.92)
1.09 (1.04-1.15)
0.99 (0.90-1.09)

10.26 (6.51-16.17)
2.19 (1.32-3.63)

1
1.72 (1.07-2.77)
1.42 (0.96-2.10)

1.05 (1.02-1.07)
1.07 (1.03-1.12)
1.15 (0.98-1.36)
1.21 (0.87-1.69)
1.42 (0.97-2.06)
1.02 (0.98-1.07)
1.31 (0.97-1.75)
0.87 (0.77-0.98)
1.05 (1.00-1.12)
1.00 (0.89-1.12)

16.34 (9.88-27.01)
1.47 (0.81-2.67)

Bold indicate significant observations (OR<>1).

HSCL: Hopkins Symptom Check List; BMI: body mass index; NP: neck pain; LBP; low back pain.
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Table V. Limited functioning or role limitations with regard to NP and LBP. Adjusted ORs. Multiple logistic regression backward model. Reported

values still in equation last step.

Limited functioning or role limitations 2002-03

Physical

OR (95% CI)

Social Role limitations
OR (95% CI) OR (95% CI)

NP and/or LBP 1990-91
Never

Previously

Current

Possible confounders 1990-91
Age 1990, years

BMI, kg/m?

Workload, units

Smoker, yes

Snuff user, yes

Alcohol consumption, g/week
Profession (farmer)
Education (index)
Psychological demand (units)

1
1.29 (0.86-1.93)
2.08 (1.51-2.87)

1.08 (1.06-1.11)
1.13 (1.08-1.18)

1.47 (1.09-2.00)

0.83 (0.75-0.91)

1
1.27 (0.80-2.01)
1.92 (1.33-2.75)

1.06 (1.03-1.08)
1.06 (1.02-1.11)
1.58 (1.10-2.28)
1.97 (1.48-2.63)

0.88 (0.79-0.98)
1.09 (1.04-1.15)

1
1.70 (1.02-2.82)
1.18 (0.77-1.80)

1.05 (1.02-1.07)
1.07 (1.02-1.13)

1.51 (1.04-2.19)
1.53 (1.01-2.32)

1.44 (1.03-2.02)

1.06 (0.99-1.12)

Control (units)

Bold indicate significant observations (OR <>1).

NP: neck pain; LBP; low back pain; OR: odds ratio; CI: confidence interval; BMI: body mass index.

separate multiple regression model. Adding depression and a
specific diagnosis, however, only slightly modified the relations
between NP/LBP and the studied outcomes.

DISCUSSION

Rural men with current or a combination of current and previ-
ous NP or LBP in 1990-91 had a significant risk of limited
functioning 12 years later. Role limitations due to emotional
problems had no correlation with previous NP or LBP.

Age, BMI, smoking, snuff use, farming and psychological
demands had a positive correlation with 1, 2 or all 3 of the
outcomes, and education was negatively correlated with the
outcomes. Age and obesity are factors often discussed in this
context (25, 26) and may affect the results in different ways.

Current depression and/or anxiety symptoms at a given time
impact on functional capacity (24, 27). To control for this effect
we analysed the modification of the results due to this factor
in a separate model. The impact was significant, several times
higher than the effect of other factors with respect to physical
functioning, and it was also a significant risk factor for limi-
ted social functioning and role limitations due to emotional
problems. The HCSL-25 instrument clearly estimates mainly
the same factors as the SF-36 scale for mental health (28,
29). However, the correlations between NP and LBP and the
outcomes, as well as the effect of exposure factors studied in
1990-91, were only slightly modified. Thus the main results
presented here cannot be referred to the effect of depression
and/or anxiety at the time for the second survey.

The cohort under study was created in 1989 as a long-term
project with the intention of studying salutogenetic factors.
The study population is rural, fairly large, and has provided
data from a broad range of areas. With regard to the type of
project, the non-response rate is acceptable and the long period
of follow-up is a strength. Analyses of the responders/non-

responders indicate no main differences between the 2 surveys.
The difference in size of the populations at survey is largely
related to fatalities during follow-up.

A large number of studies report that NP and LBP are related
to sick-leave, early retirement and disability pension (1, 2). The
significance of symptoms from neck and low back has been dis-
cussed in other studies (30), which indicate that early symptoms
from the neck and low back are only related to a slightly elevated
risk of disability in the long-term perspective (31).

The symptoms and problems of NP and LBP in our study
were reported using a questionnaire and answered on location.
How this was done has been described in previous studies (32).
As reported in a large number of papers, this kind of symptom
is very common in the general population (33, 34). Our popu-
lation may have more of this kind of symptom. Rural men,
and especially farmers, have low risks of a number of health
problems (35), but musculoskeletal disorders are more common
among farmers than in the general population (14).

We have previously made a validation of the diagnoses de-
termined by the physicians in this project and of the diagnoses
established in hospitals for the same period and group. The
quality of the interview-based diagnoses was high (15).

It is a common belief that high physical workloads generate
back pain. A number of studies have described associations
between both physical and psychological workload and LBP
(36, 37) and sick leave and disability because of back pain
(38). Other studies have not been conclusive concerning the
relationship between physical workload and reduced capacity
(13, 39). In this study we found no effect of physical workload
on functioning in a 12-year perspective.

Studies indicate that work stress may negatively affect work ca-
pacity in different ways (40, 41). Our results only support a slight
effect of work stress in terms of reduced social functioning.

Depression and anxiety is a major factor in all kinds of func-
tional limitations (24, 27). This has not been fully understood
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or sufficiently noted (42). If mental and emotional aspects are
not considered all kinds of rehabilitation processes may fail.

In conclusion, non-specific NP and LBP impacted on the

risk of limited physical and social functioning many years
later. This risk was only slightly modified by a number of
possible confounders. Physical workload had no effect on
functioning 12 years later. Current symptoms of depression
and anxiety were significantly associated with all kinds of
limited functioning. Higher education associated negatively
with limited functioning (i.e. this is a significant protective
factor).
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