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Objectives: To investigate the ability of work-related measurements, body composition,
physical activity, and fitness levels to predict neck/shoulder pain (upper body pain, UBP) at
the age of 52 years. Another aim was to investigate the cross-sectional relationships between
UBP, work-related factors, and individual factors at the age of 52 years.
Methods: We followed a randomly selected cohort of 429 adolescents that was recruited in
1974 (baseline), when they were 16 years old. The participants completed physical fitness tests,
questions about sociodemographic and lifestyle factors at 16, 34, and 52 years of age, and
questions about work-related factors and pain in the follow-ups. Logistic regression analyses
were used to examine the associations between UBP and the other variables.
Results: Univariate logistic regression analyses showed that high body mass index and the
work-related factors, low control, and low social support at the age of 34 years were related to
UBP at the age of 52 years. For social support, there was an interaction between men and women
where the relationship between low social support and the experience of pain was more evident
for women. Among women, body mass index and social support remained significantly related in
the multivariate analyses. For men, social support remained significantly related. Cross-sectional
relationships at the age of 52 differed from the longitudinal in the sense that measures of joint
flexibility and work posture were also significantly associated with UBP.
Conclusion: The fact that the cross-sectional differed from the longitudinal relationships
strengthens the importance of performing longitudinal studies when studying factors that might
influence the initiation of pain. UBP preventative measures might need to include both lifestyle
(such as dietary habits and physical activity to ensure that the individuals are not becoming
overweight) and work-related factors such as social support.
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Most people experience neck/shoulder pain at some point in life. The annual prevalence
of neck pain is reported to range from 27% in Norway to 34% in the UK and 48% in
Canada.1 For shoulder complaints, a systematic review from 2004 showed a range of
7%–26% for point prevalence and 7%–67% for 12 months prevalence.2 In the present
study we consider upper body pain (UBP) as the expression of these two problems.
Many factors have been associated with UBP, the most common ones being work related
such as physical or psychosocial factors, and individual factors, such as age, sex, and
body dimensions.1,3–7 Examples of work-related physical factors are work postures
and material handling. Several cohort studies, together with reviews, have shown that
heavy physical workload, working in awkward positions, repetitive movement, frequent
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lifting, working with neck flexion, and irregular head and
body posture could be risk factors for developing UBP.4–10
Work-related psychosocial factors include measurement of
job demands and job control as well as social support at work.
Many cohort studies and reviews have shown that low control,
high demands, and low levels of supportive leadership and
social support at work could be risk factors in developing
UBP.4–7,11 A 1-year prospective study showed that individuals
in jobs with low control were more likely to develop shoulder
symptoms, and concluded that control has a larger impact on
shoulder pain than demand.12
Turning to individual factors, a higher physical activity
level can lower the risk of chronic pain in neck/shoulders.13,14
However, Kääriä et al15 found no relationship at all between
self-reported physical activity level and chronic neck pain,
while examining sociodemographic factors, working conditions, lifestyle, and previous pain in the spine. Another
individual factor is physical fitness, which refers to “a physiologic state of well-being that allows one to meet demands of
daily living or that provides the basis for sport performance,
or both”.16 Physical fitness seems to be similar to physical
activity level in its relation to morbidity and mortality16 and
both muscular and aerobic fitness have shown to be strongly
related to decreased low back pain.17 In the later study, it was
indicated that objectively measured physical fitness might be
more strongly related to less low back pain than self-reported
physical activity measurements.17 Very few longitudinal
studies have examined the relationship between physical
fitness and the risk of UBP. A systematic review by Hambergvan Reenen et al in 2006 found inconclusive evidence for the
relationship between muscle strength and endurance and the
risk of UBP, due to the low number of studies.18 In addition,
Hamberg-van Reenen et al studied these relationships in a
large longitudinal study (SMASH). They found an increased
risk of UBP in workers who performed poorly when testing
for isokinetic neck lifting strength and static endurance of
the neck muscles.18 A recent Finnish study, however, was
unable to predict neck pain from objective measurements of
physical fitness (neck muscle strength and passive range of
motion).19 Regarding anthropometric variables, a longitudinal
study by Nilsen et al found that both obesity and overweight
in men and women could be predictors for UBP.14 This longitudinal finding was supported by a cross-sectional study by
Bodin et al20 and a prospective study by Kääriä et al15 both of
which showed that overweight and obesity predicted UBP,
but only in women.
Since few studies using a longitudinal design have
investigated both work-related and individual factors in
a general population and have follow-up periods of more
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Powered by TCPDF (www.tcpdf.org)

submit your manuscript | www.dovepress.com

Dovepress

than 5 years, the general purpose of this study was to show,
which measurements in a life-perspective are related to good
upper body health in middle age. The specific aim was to
investigate the ability of work-related measurements, body
composition, physical activity, and fitness levels at the ages
of 16 and 34 years to predict UBP at the age of 52 years.
Another aim was to investigate the cross-sectional relationships between UBP, work-related factors, and individual
factors at the age of 52 years.

Methods
We followed a randomly selected cohort of, initially,
429 adolescents, who were recruited to the longitudinal
Swedish Physical Activity and Fitness study (SPAF-1958).21
The study protocol was in accordance to the Helsinki Declaration of 1975 as revised in 1983 and received ethical approval
from the Ethical Board, Umeå, Sweden, Dnr 09-082M.
Participation was voluntarily and all participants signed an
informed consent form.

Participants and procedure
This study is one with a longitudinal design that is described
in detail elsewhere.21 In 1974 (baseline), six geographical
areas in Sweden were systematically selected according to
climate and population density. One upper secondary school
in each area was randomly selected, and from these schools
224 boys and 205 girls in their 1st year (16 years of age)
were randomly selected, in order to obtain a representative
Swedish sample.22,23 In 1992, 65% of these took part in the
follow-up.22,23 There were no significant differences between
those who took part in the follow-up and the drop-outs,
with one exception. Among the men, those who participated
had higher marks in physical education (in 1974) than men
who did not participate in the 1992 follow-up.22,23 In 2010,
a second follow-up was performed inviting all participants,
whose addresses could be found, to answer the questionnaire
and those still living in the six original areas to participate in
testing procedures.21 There were some significant differences
between those who took part in the follow-up and the dropouts: being a member of a sports club at baseline (16 years
of age) was significantly associated with a lower odds for test
drop-out at the follow-up for the men. For the women, having
a higher value in the 9-minute run test at baseline (16 years
of age) was associated with a lower odds for test drop-out
at the follow-up (52 years of age).21 Figure 1 describes the
structure of the follow-ups and the number of participants
who answered the questionnaire and performed the physical
performance tests. A detailed description of the study population, dropout and test procedure is given elsewhere.21
Journal of Pain Research 2016:9
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A description of the number of participants in the SPAF-1958 cohort study
Baseline 1974
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Questionnaire and physical tests
n=429 (224 boys, 205 girls)
Have not
participated in
any follow-up
n=37 (20 men,
17 women)

Follow-up 1992
n=373
Questionnaires only
n=95 (38 men,
57 women)

Did not
participate in
follow-up 2010
n=79 (43 men,
36 women)

Questionnaires and
physical tests
n=278 (157 men,
121 women)

Did not participate in
follow-up 1992
n=18 (8 men,
10 women)

Follow-up 2010
n=311
Questionnaires only
n=98 (53 men,
45 women)

Questionnaires and
physical tests
n=213 (114 men,
99 women)

Figure 1 A description of the number of participants in the SPAF-1958 cohort study who answered questionnaires and performed physical performance tests at baseline
and two follow-ups.

Measurements
The cohort participants completed physical fitness tests
and answered questionnaires about sociodemographic and
lifestyle factors at 16, 34, and 52 years of age, and questionnaires about work-related factors and pain in the two
follow-ups (1992, 2010). The fitness tests were tested for
test–retest reliability in 1974 and/or 1994.22,24,25 As a measure
of reliability, the correlation coefficient (r) or coefficient of
variation were used.

Work-related factors
In the questionnaires about work-related factors26 all questions were assessed through a four-grade scale ranging from
never to often. The questions are shown in Supplementary
material. Three questions dealt with work-related posture,
sixteen questions with work-related psychological factors
in accordance with the model by Karasek27 (five questions
for demand,28 six questions for control,28 and five questions
for work-related social support).26 Four indices (posture,
demand, control, and social support) were calculated by
adding the scores from the answers and dividing the sum by
the number of questions (giving a mean value ranging from
1 to 4). Internal consistency for these indices in 2010 showed
Chronbach’s alpha for posture (α =0.71), control (α =0.70),
demand (α =0.63), and social support (α =0.75). For posture,
a high value indicates more physical load, for psychological
Journal of Pain Research 2016:9

demands, a high value indicates high demands, for control,
a high value indicates high control, and for social support a
high value indicates high social support.

Physical activity
At the age of 16 years, the participants answered questions
about physical activity.29 At the ages of 34 and 52 years, a
new standardized questionnaire was used.23,30 Information
about adult leisure time physical activities was collected
regarding type of activity, frequency, and intensity. This
information formed the basis for calculating a metabolic
equivalent of task (MET)-index, expressed in MET-hours
per week.31 The questions are shown in Supplementary
material.

Physical fitness
The tests were standardized and the order of the tests was
arranged so that they would not interfere with each other.21

Aerobic capacity
In 1974 a 9-minute run test was performed on a 400 m track
where the distance covered in 9 minutes was measured in
metres (r=0.78/0.86).27,32 For practical reasons, this test was
exchanged for the submaximal cycle ergometer exercise
test in 1992 and 2010 to estimate maximal oxygen uptake,
VO2 max (r=0,88).22,31,33 A more detailed description of the
submit your manuscript | www.dovepress.com
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submaximal cycle ergometer exercise test has been presented
in earlier articles.22,31
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Muscular strength and endurance
In 1974, 1992, and 2010 the two-hand lift test was used to
measure maximal static lifting strength (CV=10–13).24 The
subject stood on the dynamometer platform with flexed knees,
straight arms, and straight back. Holding a handle connected
to a calibrated dynamometer, the participant attempted to lift
by extending the legs. Strength was expressed in Newton (N),
best of two attempts.21 In 1992 and 2010, the curl-up test measured dynamic endurance in abdominal muscles (r=0,92).24,25
The participant was in a supine position with hips and knees
flexed 90° and supported (r=0,92).24,25 The participant was to
curl-up above a stipulated mark on the test mat with hands on
opposite shoulders. Number of curl-ups above the mark at a
rate of 25 per minute was counted, one attempt.21

Balance and flexibility
To measure balance in 1992 and 2010, the standing balance
on one leg test was used (r=0,90).24,25 The participant was
to stand on one leg and turn the head from side to side.
The time the position was maintained was measured in
seconds; best of two trials, the test was stopped after two
minutes.21 Tests to assess flexibility were used in 1992 and
2010. Lateral flexion of the neck was assessed with the
participant in a sitting position, looking straight ahead with
back straight, and shoulders stabilized (r=0,48).25 Range
of movement of neck flexion, to the right and left, respectively, was measured in degrees with a goniometer. Neck
rotation was assessed in the same position (r=0,74).25 Range
of movement of rotation to right and left, respectively,
was measured in degrees with a goniometer.21 Thoracic
spine extension was performed in a standing position
with straight back (r=0,77).25 One mark was placed on the
seventh neck vertebra (C7) and one 30 cm below. Range of
movement was expressed in centimetres as the difference
in the distance between the two marks with straight and
extended back (r=0,77).21 It was considered important to
include balance and flexibility and their aspects of physical
fitness in the follow-up studies even if balance and flexibility were not measured at baseline.21

Body dimensions
Anthropometric measurements included height (cm) and
weight (kg) and were measured on all three test occasions.
Body mass index (BMI) was calculated as body weight per
squared body height (kg ⋅ m−2).
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Upper body pain
Information on prevalence of symptoms in the neck and
shoulder region was obtained through answers to two questions from the standardized Nordic Musculoskeletal Questionnaire: “Have you at any time during the last 7 days had
trouble (ache, pain, or discomfort) in your neck?” and “Have
you at any time during the last 7 days had trouble (ache, pain,
or discomfort) in your shoulders?”.26,34 These two questions
about neck and shoulder pain, respectively, were merged into
upper body pain (UBP).

Statistical methods
Mean and SD for continuous and normally distributed variables,
the median and range for nonnormal variables, and percentages
for dichotomous variables were used to describe the measurements in the cohort. Sex differences were analyzed using the
chi-square tests for dichotomized data and the Student’s t-test
for independent-samples for continuous data. The analyses were
performed in SPSS 21.0. All effects were considered significant
with a P-value ,0.05. All tests were two-sided. The results from
two of the tests were not normally distributed and were therefore transformed for the statistical analyses. The variable BMI
was lg10 transformed, and the variable curl up was square root
transformed to obtain normally distributed data.
Univariate logistic regression analyses were used to
test which of the independent variables were significantly
associated with UBP (dependent variable, 1= having UBP
at the age of 52 years). Sex was included as an interaction
variable together with each of the other variables. Thereafter,
multiple logistic regression analysis was performed to investigate which variables could predict UBP at the age of 52 years.
Only variables that were significantly associated with UBP in
the univariate analyses and that were measured at the ages of
16 and 34 years were included as independent variables in the
analysis. All participants who had performed the tests and/or
answered the questionnaires were included in the analyses.

Results
Background characteristics
Characteristics of the cohort participants who answered
the questionnaire and performed the physical fitness tests
in 2010 (n=213) are presented in Table 1. Approximately
20% of the cohort participants reported UBP. There were no
significant differences between men and women regarding
UBP, aerobic capacity, flexibility, balance, or work-related
factors. Regarding muscular strength and endurance tests,
men had significantly higher results in the two-hand lift and
curl-up tests compared to women.

Journal of Pain Research 2016:9
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Relationships between UBP and workrelated measurements, body composition,
physical activity, and fitness levels
Longitudinal relationships
Regarding the univariate longitudinal relationships, high BMI
and low control at work as well as low social support at the age
of 34 were related to UBP at the age of 52 years (Table 2). There
was an interaction between sex and social support odds ratio
(OR) 5.88, confidence interval (CI) 1.62–21.26, P=0.007. Separate analyses for men and women showed that the odds for UBP
decreased with high social support at the age of 34 years among
women, and that the odds for UBP increased with high social
support at the age of 34 years among the men. In the multiple
regression analyses where variables that were measured at the
ages of 16 and 34 years were included as independent variables,
BMI (at 34 years) and social support (at 34 years) remained
significantly related to UBP at 52 years (Table 3).

Table 1 Information about prevalence of UBP, sociodemographic
variables, METs, physical fitness, and work-related indices for the
cohort participants who participated in the second follow-up in
2010
UBP (%)
Height (cm)*
Weight (kg)*
BMI (kg × m-2)*,#
Smoking (%)
MET**
Aerobic capacity
(mL × kg-1 × min-1)*
Two-hand lift (N)*,#
Curl up (No)**,#
Balance (s)**
Lateral flexion in the
neck right/left (°)*
Neck rotation
right/left (°)*
Thoracic spine
extension (cm)*
Posture (higher value –
higher physical load)*
Demand (higher value –
higher demands)*
Control (higher value –
higher control)*
Social support (higher
value – more support)*

Men

n

Women

n***

17
180 (7)
87 (13)
27 (23)
5
71 (0–90)
33 (8)

159
112
112
112
159
158
100

22
168 (6)
72 (14)
25 (25)
8
8 (0–124.5)
33 (11)

149
98
98
98
148
149
87

1,220 (252)
36 (0–165)
59 (3–120)
34 (7)/35 (7)

106
108
113
112

697 (187)
27 (0–379)
49 (3–120)
34 (7)/35 (7)

95
94
97
98

70 (10)/71 (10) 112 71 (11)/70 (11) 98
2 (1)

112 2 (1)

98

2.7 (3.0)

157 2.7 (3.0)

141

2.5 (3.0)

153 2.5 (3.0)

141

3.2 (2.3)

153 3.2 (2.8)

141

3.0 (3.0)

152 3.2 (2.8)

139

Notes: Data are presented as *Mean (SD); **median (range); ***n indicates how
many participants were included in each analysis (the questionnaire was sent to
167 men and 144 women, and 114 men and 99 women were invited for testing); #a
significant difference (P,0.05) between men and women.
Abbreviations: BMI, body mass index; MET, metabolic equivalent of task; UBP,
upper body pain.
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Cross-sectional relationships
Regarding the cross-sectional relationships, work-related
posture, measurements of flexibility in the thoracic spine
and neck, at the age of 52 years were related to UBP at the
age of 52 years (Table 2). Among the women, having UBP
was also related to lower static lifting strength at the age of
52 years (P=0.036 for the interaction between sex and two
hand lift strength; Table 2).

Discussion
Most of the earlier longitudinal studies focusing on why
individuals develop UBP have focused either on work-related
factors5,7,8,12 or on individual factors.13,14,18 The SPAF-1958
included measurements of exposure to adverse posture, high
psychological demands, low control (decision latitude), and
low social support at work at the ages of 34 and 52 years and
measurements of physical activity and fitness and body dimensions at ages of 16, 34, and 52 years. In the present study, 17%
of the men and 22% among the women had ache, pain, or discomfort in the neck and/or shoulder area (UBP) during the last
7 days. These figures corresponds with earlier studies including
a point prevalence ranging from 7% to 26% for shoulder pain2
and an annual prevalence of neck pain in Norway of 27%.1
An interesting finding in this study was that low BMI at the
age of 34 years was related to good upper body health in
middle age. The finding that high BMI at the age of 34 years
was associated with pain at 52 years is consistent with earlier
research14,15,20 showing that overweight and obesity predicts
UBP. The effect of BMI might be explained by the metabolic
syndrome, which includes atherogenic dyslipidemia, hypertension, glucose intolerance, and a pro-inflammatory state35
and might lead to pathological changes within the muscles.
Another explanation could be that overweight and obesity
might lead to high mechanical load on both the cervical spine
and shoulders. A previous study found that individuals with a
higher BMI had an increased scapular movement, which could
be a compensatory movement to better manage increased arm
mass, and this kinematics has also been seen in groups with
rotator cuff pathology.36
Regarding the work-related variable social support at
the age of 34 years, the relationship with UBP at the age of
52 years differed for men and women. Among the women,
but not among the men, the odds for UBP decreased when
social support index increased (more social support). The fact
that the importance of work-related factors differs between
men and women is in line with an earlier Swedish cohort
study from 2011, which showed a significant interaction
between job strain (high demands and low control) and low
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Table 2 Odds ratios (ORs) and 95% confidence intervals (CIs) for neck/shoulder pain at 52 years
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16 years

34 years

OR

95% CI

n

P-value OR

95% CI

n

P-value OR

Posture
Psychological demand
Control
Social support

–
–
–
–

–
–
–
–

–
–
–
–

–
–
–
–

MET (MET-hours per week)
Aerobic capacitya
Two-hand lift (N)

–
–
–
–
1.00 1.00–1.00 230 0.230
1.01 0.99–1.04 300 0.230

0.71
0.39
0.20
2.91men
0.50women
1.06
1.02
0.99

0.42–1.21
0.14–1.08
0.06–0.67
0.98–8.70
0.25–0.98
1.00–1.12
0.97–1.06
0.96–1.01

232
202
203
118
94
290
234
230

0.209
0.069
0.009
0.004
0.042
0.069
0.495
0.279

Curl ups (number)
Balance (s)
Lateral flex neck right (°)
Lateral flex neck left (°)
Neck rotation right (°)
Neck rotation left (°)
Thoracic spine extension (cm)
BMI (body mass index, kg × m-2)

–
–
–
–
–
–
–
1.14

0.98
1.00
0.97
0.98
1.01
0.97
1.04
1.20

0.96–1.01
0.99–1.01
0.90–1.05
0.92–1.04
0.96–1.06
0.93–1.02
0.68–1.58
1.04–1.39

232
234
234
234
234
234
233
234

0.179
0.883
0.461
0.525
0.772
0.224
0.863
0.015

–
–
–
–
–
–
–
0.98–1.34

–
–
–
–
–
–
–
307

–
–
–
–
–
–
–
0.100

95% CI

n

P-value

1.92
1.83
1.59
0.74

1.13–3.26
0.863–3.90
0.67–3.75
0.41–1.36

298
209
209
207

0.015
0.114
0.282
0.532

1.00
0.99
1.00men
0.96women
1.00
1.00
0.92
0.94
0.95
0.96
0.59
1.07

0.98–1.02
0.95–1.03
0.98–1.00
0.94–0.99
0.98–1.01
0.99–1.01
0.86–0.99
0.89–1.00
0.91–0.99
0.93–1.00
0.37–0.94
0.97–1.19

305
185
105
93
201
208
207
207
207
207
207
207

0.994
0.559
0.015
0.036
0.493
0.299
0.018
0.063
0.023
0.062
0.026
0.165

Notes: aIn 1974 test results are measured in meters run (m). In 1992 and 2010 test results are evaluated in estimated maximal oxygen uptake (mL × kg-1 × min-1). Bold
numbers indicate a significant relationship with neck/shoulder pain (P,0.05). For variables where interaction between sex were found, the results are presented separately
for men and women. -, no data.
Abbreviation: MET, metabolic equivalent of task.

job support and that this was most evident for women.37 Still,
regarding other measurements of health, the importance of
social support at work might be equally important for men
and women. Namely, it was earlier shown that low social support is associated with increased mortality and morbidity in
both men and women. This relationship has been explained
by the fact that low social support increases stress reactions
including a dysregulation of the hypothalamic–pituitary–
adrenal axis, which could lead to higher heart rate, higher
blood pressure, and higher cortisol levels.38
The cross-sectional relationships differed somewhat from
the longitudinal relationships. Namely, participants with
reported UBP reported higher levels of demanding work
positions and had a smaller range of motion in the neck and
thoracic spine area. Further, women also presented low perTable 3 Odds ratios (ORs) and 95% confidence intervals (CIs)
for UBP. Results from the multiple logistic regression analysis
Variables included in the
model
Women
BMI, 34 years
 Control, 34 years
 Social support, 34 years
Men
BMI, 34 years
 Control, 34 years
 Social support, 34 years

OR

CI

P-value

1.29
0.24
0.36

1.03–1.65
0.05–1.1
0.053–0.98

0.026
0.068
0.047

1.01
0.76
3.30

0.81–1.24
0.17–3.41
1.02–10.71

0.965
0.722
0.047

Note: Bold numbers indicate a significant relationship with UBP (P,0.05).
Abbreviations: BMI, body mass index; UBP, upper body pain.
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formance in the two-hand lift test. In terms of explanations,
we must take seriously the fact that we have no causal effect,
which means that confounders are always viable alternatives.
For example, it could be that women who experience UBP
are more likely to attribute work postures to other agents (ie,
“externalize”). Or it could be that some common genetic or
other property cause women to experience pain and to have
less flexibility or strength. Importantly, the fact that the crosssectional relationships differed from the longitudinal relationships strengthens the importance of performing longitudinal
studies when studying factors that might have an influence
on the development of pain. Namely, low maximal strength
and flexibility might not be important risk factors for, but
rather the consequences of, having UBP.
Regular physical activity is associated with a number of
physical, psychological, and social health benefits.39 We did
however not find any significant differences in METs between
groups who reported pain and those who did not. The fact that
individuals who took part in follow-up 2010 are likely to be more
physically active21 might have influenced this finding. In other
aspects such as adolescent geographical area, school program,
body composition, muscular strength, and muscular endurance,
the participants in the cohort were, at the second follow-up at
the age of 52, still representative of the study cohort.21
An important question that arises when we discuss the
findings of this cohort study is how these results could influence future interventions to prevent the development of UBP.
We conclude that UBP preventative measures might need to
Journal of Pain Research 2016:9
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include both lifestyle (such as dietary habits to ensure that the
individuals are not becoming overweight) and work-related
factors such as social support. Regarding the finding that the
cross-sectional associations differed from the longitudinal
associations, it seems obvious that rehabilitation of individuals who have UBP must include measures of physical
capacity and flexibility and not only on measures that can
prevent UBP. It must however be noted that the tests of flexibility included in the present study were highly standardized
and performed similarly on every participant regardless of
whether or not they had UBP, or if so, why they had UBP.
In some of the cohort participants the decreased neck or
thoracic spine flexibility could have been due to decreased
joint mobility, whereas in others, it could just have been a
nonoptimal movement pattern resulting in decreased range of
motion. The finding that participants with UBP experienced a
higher physical work load, might be due to the fact that they
actually have a higher work load, or that they experience the
work load to be higher. In any case, it seems important to
adjust the work places of individuals with UBP.

Methodological considerations
The evaluation of pain is a subjective measurement in this
study. In choosing these pain assessments we have made
scientific considerations. Katz and Melzack suggest that
because pain is subjective, patients’ self-reports provide the
most valid measure of the experience of pain.40 There are several instruments when it comes to evaluating pain. A review
from 2002 by Salerno et al presented Nordic Musculoskeletal
Questionnaire as one of three tools for measurement identified as most relevant for epidemiologic studies among
workers with mild to moderate upper extremity conditions.41
From this questionnaire we chose pain during the last 7 days,
which we thought was a representative measurement since
the last 7 days is close to point prevalence and well represented in people’s recollection. But test–retest reliability
shows the greatest reliability for life time prevalence and the
least reliability for point prevalence.42 This may have been a
limitation in this study.

Conclusion
The fact that the cross-sectional relationships differed from
the longitudinal relationships strengthens the importance of
performing longitudinal studies when studying factors that
might influence the initiation of pain. UBP preventative measures might need to include both life-style (such as dietary
habits and physical activity to ensure that the individuals are
not becoming overweight) and work-related factors such as
social support.
Journal of Pain Research 2016:9
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