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Abstract
Background: Neck and shoulder pain is common in the general population, but studies on factors related to the risk
of neck and shoulder pain have produced inconclusive results. Known factors related to pain include general physical
activity, exercise, sleep disorders, and lifestyle, but further research is needed to improve our ability to prevent neck
and shoulder pain. The aim was to investigate whether neck and shoulder pain are associated with physical domains
(i.e., aerobic physical activities, general physical activities, and sitting time), sleep disturbances, general health, job
satisfaction, and/or working time.
Methods: This population-based, cross-sectional study was conducted in Sweden in 2017 and included 16,167 individuals, aged 18 to 63 years. We administered a questionnaire to determine neck and shoulder pain, the time spent
in general physical activity or aerobic physical activity, the time spent sitting, sleep disturbances, general health, job
satisfaction, and the time spent working. Factors associated with neck and shoulder pain were explored using logistic
regression.
Results: Significant factors associated with neck and shoulder pain were: overall health, sleep quality, and aerobic
exercise. The odds of sustaining neck and shoulder pain increased with moderate or poor health (odds ratios [ORs]: 2.3
and 2.8, respectively) and sleep disorders (OR: 1.7). Conversely, aerobic physical activity performed more than 60 min/
week at a level that enhanced respiratory and heart rate was associated with a reduced risk of experiencing neck and
shoulder pain (OR: 0.8).
Conclusions: Although no causal relationships could be determined in the present study, the results highlight
important associations between aerobic exercise, undisturbed sleep, good health, and the absence of upper body
pain. Exercises that enhance breathing and heart rate were associated with a reduced risk of experiencing neck or
shoulder pain, but there was no association between general physical activity and upper body pain. Therefore, clinicians may not recommend low-intensity activities, such as walking, for preventing or improving neck and shoulder
pain.
Keywords: Neck pain, Musculoskeletal pain, Shoulder pain, Epidemiology, Exercise, Health

*Correspondence: gunnel.peterson@regionsormland.se
1
Centre for Clinical Research Sörmland, Uppsala University, SE‑ 631
88 Eskilstuna, Sweden
Full list of author information is available at the end of the article

Introduction
Musculoskeletal pain in the neck [1] and upper body
are common [2], and they can affect the ability to work
[3–5]. The one-month prevalence of neck pain in the
world’s working population has been estimated at
between 15.4 and 41.1% [1], and approximately 50%
of these reported ongoing or recurrent pain [6, 7].

© The Author(s) 2021. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Peterson and Pihlström BMC Musculoskelet Disord

(2021) 22:872

Combined musculoskeletal pain in the neck, upper body,
and back affects both women (34%) and men (23%) [2].
Among men, high job strain was associated with upper
body pain, but this association was not observed among
women [2]. In contrast, Rashid et al. [8] reported that
high pain intensity in the neck/shoulders and/or back
and high job strain were associated with a low ability to
work among women on sick leave [8]. However, in those
studies [2, 8] physical activity and aerobic exercise habits
were not analysed for a potential impact on the results.
It is well known that regular physical activity can reduce
the risks of premature mortality and disease development [9, 10]. Moreover, abundant evidence supports the
notion that enhanced physical activity and exercise may
be among the most important strategies for promoting
good health [11].
However, studies investigating how physical activity
and exercise are associated with neck pain and absence
from work have provided inconclusive results [12–18].
An increase in regular walking reduced the onset of neck
pain at work, but pain intensity and disability were not
significantly different compared to a control group [18].
Frequent participation in sports activities was related to
less frequent lower back pain, but not less frequent neck
pain [14]. Hallman et al. [17] found that, among women,
vigorous physical activity had a negative effect on the
course of neck pain intensity. However, less-intense
physical activities, like walking, running, or cycling, were
associated with a lower intensity of neck pain [17]. Conversely, individuals with chronic neck pain displayed
reduced participation in physical activities when the neck
pain was associated with low pain thresholds and low
pain tolerance [15]. Additionally, factors that influence
neck and shoulder pain appear to be different between
the sexes. Middle-aged women with high physical activity levels were more likely to recover from persistent neck
pain [16] and had fewer sick-leave absences than women
with low physical activity levels [13], but this was not
true among middle-aged men [13, 16]. Although exercise therapy is often recommended for managing pain,
exercise interventions aiming to reduce neck and shoulder pain and improve work ability have shown limited
results [19–22]. Aerobic physical activity (i.e., activities
that improve cardiorespiratory fitness), resistance training, and neck-specific exercises showed only small effects
on neck and shoulder pain [19, 21] and work ability [20],
compared to control groups. Despite these inconclusive
findings on the impact of physical activity on neck and
shoulder pain [13–21], it has been shown that inactivity, low fitness levels, and sitting during leisure time are
related to more perceived neck and back pain [23]. Moreover, neck pain has been associated with sleep disturbances [24], and recovery from neck pain is less likely to
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occur in individuals with poor sleep quality, compared to
individuals with good sleep quality [25].
Thus, although neck and shoulder pain can have an
impact on work and leisure-time activities [17] by reducing the ability to engage in general physical activities
and exercise, physical activity is crucial for good health,
good sleep quality, general fitness, and physical functioning [11]. A sedentary lifestyle has been related to higher
levels of pain and an elevated risk of contracting diseases, compared to an active lifestyle [11]. Therefore, it
is important to gain more knowledge about how physical activity, the time spent sitting, work-related factors,
and sleep disturbances affect pain in the neck and upper
body.
The aim of this study was to investigate whether neck
and shoulder pain is associated with physical domains
(i.e., aerobic physical activities, general physical activities,
and sitting time), sleep disturbances, general health, job
satisfaction, and/or working time.

Methods
This population-based, cross-sectional study, called Life
and Health, was conducted in 55 municipalities from
February to June 2017. The municipalities included
approximately 1.2 million inhabitants in the middle
region of Sweden. The study used an independent, random sample stratified according to age group, sex, and
geographical data. A total of 78,000 individuals over
18 years old were randomly selected to participate in the
survey. The survey comprised two questionnaires, one
for younger adults (aged 18 to 30 years) that included 49
questions, and one for adults aged 31 years or older that
included 62 questions. The questions covered different health-related topics, such as general health, quality
of life, physical activity, smoking habits, dietary habits,
alcohol consumption, socioeconomic factors, work, and
social relationships. The questions included in the present study were identical in both questionnaires, and all
measurements were self-reported. The Swedish report
can be accessed at: https://samverkan.regionsormland.
se/utveckling-o ch-samarb ete/statistik/folkhalsounders
okningar/liv%2D%2Dhalsa/
Study population

The study population included adults aged between
18 years and the age of retirement in Sweden (65 years). In
total 34,313 (44%) individuals responded to the questionnaires. Of these, 18,286 (54%) individuals were between
18 and 64 years old and 15,847 (46%) were between 65
and 104 years. Of the 18,286 respondents, 16,167 individuals responded to the neck and shoulder pain question “Do you have pain in the neck or the shoulders?” and
were included in the present study. Alternative responses
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to the question were: ‘No pain’, ‘Yes, some pain’, and ‘Yes,
severe pain’.
Potential predictive factors

Several potentially influential factors were investigated,
based on their relevance and their previous identification
in the literature as risk factors for neck and shoulder pain
(Table 1). We investigated participants’ general state of
health with the question: How do you rate your current
general state of health? The potential responses were:
‘Very good’, ‘Good’, ‘Moderate’, ‘Poor’, or ‘Very poor’. We
investigated sleep disorders with the question: Do you
have problems sleeping? The potential responses were:
‘No’, ‘Yes, mild’, or ‘Yes, severe’.
General physical activity was defined as bodily movement generated by skeletal muscles (for example walking, cycling, or gardening) [11]. Aerobic physical
activities were defined as aerobic exercise that enhanced
the respiratory and heart rates (for example, running) at
a moderate level [11]. Aerobic physical activities, general
physical activities, and sitting times were self-reported
with the following statements: 1) How much time per
week do you spend in aerobic physical activities that
enhance your breathing: for example, running, aerobic exercises, or football? The potential responses were:
‘0 min’, ‘less than 30 min’, ‘30–59 min (0.5 to 1 hr)’, ‘60–89
min (1 to 1.5 hrs)’, ‘90–119 min (1.5 to 2 hrs)’, or ‘2 hrs
or more’. 2) How much time per week do you spend in
general physical activities, for example walking, cycling,
or working in the garden, during a normal week? Count
all the time (minimum, 10 min per week). The potential responses were: ‘0 min’, ‘less than 30 min’, ‘30–59 min
(0.5 to 1 h)’, ‘60–89 min (1 to 1.5 h)’, ‘90–149 min (1.5 to
2.5 hrs)’, ‘150–299 min (2.5 to 5 hrs)’, or ‘5 hrs or more’.
3) How much time do you spend sitting during a normal
day? The potential responses were: ‘More than 12 hrs’,
‘10–12 h’, ‘7–9 h’, ‘4–6 h’, ‘1–3 h’, ‘less than 1 hrs’, or ‘sitting
or lying more than 12 hrs per day, due to disability’.
Work-related factors were investigated with the question: How would you rate your satisfaction with your
work situation? The potential responses were: ‘Very high’,
‘High’, ‘Moderate’, ‘Low’, or ‘None’. We also investigated
the time spent working per week. The potential responses
were: ‘20 hrs/week or less’ or ‘more than 21 hrs/week or
more’.
Employment was evaluated with the question: What
is your current occupation? The potential responses
were: ‘working as an employee’, ‘self-employed (e.g., businessperson, entrepreneur)’, ‘leave of absence or on parental leave’, ‘study or practice’, ‘unemployed’, ‘pension’, ‘on
sick leave’, or ‘others’.
The logistic regression also included the time spent
working per week (20 h or less or more than 20 h) and
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socioeconomic status (employed, self-employed, leave of
absence, parental leave, studying, unemployed, sick-leave,
or pension).
Statistics

We performed multivariate logistic regression analyses to
estimate the associations between neck and shoulder pain
and the variables. The responses to the question about
neck or shoulder pain were dichotomised to distinguish
between individuals with or without neck or shoulder
pain. The variables were dichotomised as follows: Neck or
shoulder pain: No/Yes (where Yes included the responses:
‘Yes, mild’ and ‘Yes, severe’); these groups distinguished
between those with and without neck or shoulder pain.
Variables that described general physical activity and aerobic physical activity were also dichotomised to distinguish between levels below or equal to/above the national
recommendations current in 2017, which follow World
Health Organisation recommendations [26]. Aerobic
physical activities: < 60 min vs. ≥60 min; General physical activities: < 150 min vs. ≥150 min. Responses to the
sitting time question were dichotomised to distinguish
between individuals with a potential risk of enhanced
risk for neck pain and individuals without this risk. The
cut-off value for sitting time was based on Kallings et al.,
who showed that a sitting time of less than 7 h per day is
associated with lower levels of neck and back pain [27].
The cut-off value for sitting time was thus < 7 h vs. ≥7 h.
Responses to the work question were dichotomised to
distinguish between individuals in work/study/partial
leave and those outside the labour force: Yes (employed,
self-employed, leave of absence, parental leave, or studying), vs. No (unemployed, sick-leave, or pension). The
sleep question was dichotomised to distinguish individuals with and without sleep problems: No (no sleep problems) vs. Yes (‘Yes, mild’ and ‘Yes, severe’ sleep problems);
and working hours per week: ≤20 h vs. > 20 h.
Two questions were trichotomised to distinguish
between good, moderate, or poor/low health and job
satisfaction: the health-related quality of life: good (=
very good or good), moderate, and poor (= poor or very
poor); and job satisfaction: high (= very high or high),
moderate, and low (= low or none). Prior to carrying out
the multivariate regression analysis, the crude odds ratio
for each variable was calculated with respect to neck
and shoulder pain to check for possible candidate variables. The candidate variables were then included in the
multivariate regression analysis. Briefly, we performed
a backwards, conditional, automatic variable selection,
with p-value > 0.1 as removal criterion. The backwards
selection stopped after four iterations, and three of the
variables were removed from the final model. Significance levels were calculated using the Wald statistic, and
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Table 1 Baseline characteristics of the study population, grouped by the presence of neck pain (n = 16,167)
Characteristic
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No neck/shoulder pain

Yes, neck/shoulder pain

N = 8160 (50.5%)

N = 8007 (49.5%)

Men

4070 (60%)

2671 (40%)

Women

4090 (43%)

5336 (57%)

Health statusa
Very good

2523 (31%)

1051(13%)

Good

4365 (54%)

4063 (51%)

Moderate

1017 (12.5%)

2209 (28%)

Poor

183 (2%)

529 (7%)

Very poor

32 (0.5%)

116 (1%)

Total

8120

7968

Sleep disturbances
No

6186 (73%)

4600 (58%)

Yes, mild

1703 (24%)

2552 (32%)

Yes, severe

243 (3%)

752 (10%)

Total

8132

7904

Aerobic physical activityb
Less than 30 min/week

2840 (35%)

3481 (44%)

30 to 59 min/week

1282 (16%)

1331 (17%)

60 to 89 min/week

953 (12%)

955 (12%)

More than 90 min/week

3024 (37%)

2187 (27%)

Total

8099

7954

General physical activityc
Less than 30 min/week

1012 (13%)

1080 (14%)

30 to 89 min/week

2694 (33%)

2681 (34%)

90 to 149 min/week

1387 (17%)

1304 (16%)

More than 150 min/week

3024 (37%)

2906 (36%)

Total

8117

7971

Time spent sitting (per day)
More than 10 h

1327 (16%)

1356 (17%)

7 to 9 h

2257 (28%)

2032 (25%)

4 to 6 h

2992 (37%)

2995 (38%)

Less than 3 h

1524 (19%)

1562 (20%)

Total

8100

7945
4913 (59%)

Socioeconomic status
Employed

5548 (63%)

Self-employedd

751 (8%)

662 (8%)

Leave of absence or parental leave

281 (3%)

286 (3%)

Studying

1504 (17%)

975 (11%)

Unemployed, sick-leave, pension

778 (9%)

1573 (19%)

8862

8409

 Totale
Job satisfactionf
Very high

2579 (42%)

2087 (34%)

High

2808 (46%)

2929 (48%)

Moderate

528 (8%)

556 (12%)

Low

205 (3.5%)

320 (5%)

None

17 (0.5%)

91 (1%)

Total

6151

6183

482 (8%)

550 (9%)

Time spent working
  
≥ 21 h/week
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Table 1 (continued)
Characteristic

  
≤ 20 h/week
Total

a

No neck/shoulder pain

Yes, neck/shoulder pain

N = 8160 (50.5%)

N = 8007 (49.5%)

5656 (92%)

5622 (91%)

6138

6172

Answer to the question: How do you rate your current general state of health?

b

Aerobic physical activity was defined as exercises that enhanced breathing, for example running, aerobic exercises, or football

c

General physical activity was defined as movement (e.g., walking, cycling, or work in the garden)

d

Working as self-employed (e.g., businessman, entrepreneur)

e

Participants in the study could select more than one answer for socio-economic status, e.g., partial sick leave and worked as employed

f

Answer to the question: How would you rate your satisfaction with your current work?

the fitting of the proposed model was evaluated using
the Nagelkerke R Square method. All analyses were
performed using the SPSS 22.0 statistical package (IBM
Corp., Armonk, N.Y., USA). Statistical significance was
set at a level of p < 0.05.

Results
The survey was sent to 78,000 individuals over 18 years
old, and 34,313 individuals (44%) responded. Of these,
18,286 (54%) were 18 to 64 years old. Of these 18,286
respondents, 16,167 responded to the neck and shoulder pain question; thus, these respondents were
included in the present study. The cohort included 9426
(58%) women and 6741 (42%) men, with a mean age of
41.5 years (SD: 14.4). Of the 16,167 participants, 8160
(50.5%) reported no neck or shoulder pain, and 8007
(49.5%) reported mild or severe neck or shoulder pain. A
description of the study population is shown in Table 1.
All results are based on self-reported outcomes.
Predictors of neck and shoulder pain

The multivariate logistic regression revealed that current
general health was significantly associated with neck and
shoulder pain. Participants with self-reported moderate

and poor-to-very poor current health had ORs of 2.3 and
2.8, respectively, for pain. In addition, neck and shoulder
pain were associated with sleep disturbances, sitting for
less than 7 h per day, and moderate or low job satisfaction. In contrast, aerobic physical activity for more than
60 min/week reduced the risk of neck pain (Table 2).

Discussion
The study revealed five factors that were significantly
associated with neck and shoulder pain. General health
showed the highest association with the risk of experiencing neck and shoulder pain. Participants with moderate or poor health were more than twice as likely
(ORs: 2.3 and 2.8, respectively) as healthy individuals
to experience neck and shoulder pain. Participants with
sleep disturbances had an OR of 1.7 for neck and shoulder pain. We observed weak associations between neck
and shoulder pain and poor job satisfaction (ORs: 1.2
to 1.3) and sitting for less than 7 h per day (OR: 1.1).
Our results also showed that aerobic physical activity
was negatively associated with neck and shoulder pain.
Participants who performed aerobic exercise for more
than 60 min per week, at a level that enhanced heart
rate and breathing, were less likely to experience neck

Table 2 Factors associated with neck and shoulder pain, final step of the multivariable regression model
Factor

B

S.E.

Wald

P-value

Current health (Moderate)

0.848

0.053

296.066

<.001

253.186

Current health (Poor, Very poor)

1.023

<.001

2.33 (2.10–2.60)

0.120

72.606

<.001

Sleep disturbance, Yes

2.78 (2.20–3.52)

0.526

0.043

148.471

<.001

Aerobic physical exercise (> 60 min/week)

1.69 (1.55–1.84)

−.226

0.038

34.575

<.001

0.80 (0.74–0.86)

0.039

6.532

.011

1.10 (1.03–1.19)

12.215

.002

Current health (Very good, Good)

Sitting time (≤6 h/day)

0.099

Job satisfaction (Very high, High)

Odds ratio (95% CI)

Job satisfaction (Moderate)

0.156

0.064

5.957

.015

1.17 (1.03–1.33)

Job satisfaction (Low, None)

0.246

0.090

7.453

.006

1.28 (1.07–1.53)

Constant

−0.327

0.039

71.092

<.001

0.721

Nagelkerke pseudo R2 = 0.09
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and shoulder pain (OR: 0.8) than participants who did
not perform aerobic exercise. In this study, we distinguished between aerobic physical activity (physical activity that is planned, structured, and repetitive,
which improves or maintains physical fitness) and general physical activity (any bodily movement generated
by skeletal muscles that results in energy expenditure)
[28]. For example, general physical activities included
walking, cycling, or gardening.
Moderate or poor health showed the highest association with neck and shoulder pain. One of the most
important ways to improve health in adults is to maintain active habits and to perform moderate physical
activity for a minimum of 150 min per week and/or vigorous physical activity for 75 min per week. Moreover,
additional health benefits can be gained with up to 5 h/
week of moderate physical activity and 2.5 h/week of vigorous physical activity [11]. It is well known that physical activity and sedentary behaviour are associated with
neck pain and poor health [11, 19, 23, 29]. However, there
seem to be large variations in the combination of these
variables among individuals [23]. Several health conditions have been shown to benefit from physical activity,
for example, coronary heart disease, cancer, diabetes, and
sleep disturbances [11]. However, in the current study, we
found no significant association between > 150 min/week
of general physical activity and risk of neck and shoulder
pain. Overall, our participants reported low levels of general physical activity. Most participants performed general physical activities for less than 150 min/week (64%
of participants with neck and shoulder pain and 63% of
participants without pain). Office workers who reported
walking as their general physical activity had a reduced
incidence of neck pain onset, but there was no significant
difference in neck pain intensity, compared to the control group [18]. In the present study, we found an association between aerobic physical activity, i.e., exercises
that enhance breathing and heart rate, and lower odds of
experiencing neck or shoulder pain. We found no association between physical activity (e.g., walking) and the risk
of experiencing neck or shoulder pain. However, in the
present study, we could not determine causal relationships; for example, a higher intensity of physical activity
might have reduced pain in the upper body, or conversely,
individuals with no neck pain may have been more likely
to participate in moderate to vigorous exercise.
Despite the low levels of general physical activity in
the current study, 85% of participants with no neck and
shoulder pain reported good to very good health, compared to 64% of participants with neck and shoulder pain.
However, the risk of developing a chronic condition, such
as musculoskeletal disorders or pain, coronary heart disease, cancer, diabetes, or premature mortality, was likely
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to be considerable for many individuals, due to their low
physical activity levels.
In contrast, more than 60 min/week of aerobic physical
activity was associated with a reduced risk of neck and
shoulder pain. Indeed, more than 60 min/week of aerobic exercise was reported by 49% of participants with no
neck and shoulder pain, compared to 39% of individuals
with neck and shoulder pain. In a previous study, physical activity for 5 h/week or more was associated with a
lower risk of neck pain [30], but the intensity level was
not explicitly explained in that study. Nevertheless, the
authors showed that, for pain in the upper body, lowintensity physical activity (e.g., walking) may be insufficient to reduce pain intensity, when the activity is
performed for less than 5 h/week [30]. Alternatively, as
indicated in the present study, moderate aerobic physical
activity might affect pain intensity. Currently, the available evidence for the effect of physical activity on neck and
shoulder pain remains inconclusive [12, 16, 28, 29], but
moderate-to-vigorous activity may be protective and can
be included in clinical recommendations.
In the present study, neck and shoulder pain were associated with sleep disturbances. Previously, Holm et al. [4]
found that the risk of developing neck and lower back
pain was higher in individuals who reported poor work
ability and sleep disturbances, and Finan et al. reported
similar findings [31]. Individuals living with chronic pain
experience sleep disturbances, due to the pain [32]. Our
findings in the present study are consistent with those
studies.
It has previously been reported that short periods of sitting are related to a lower risk of neck and back pain [23].
In contrast, in the present study, we found that sitting for
less than 7 h per day was related to a small increase in the
risk of neck and shoulder pain. However, too much activity, without rest during the day, may cause pain when the
activity is static, repetitive [33], or related to stress [34].
Moreover, another study showed that, among blue-collar workers, increased sitting time at work reduced the
risk of neck pain [35]. Thus, sitting and relaxation times,
relative to physical demands on muscles, are likely to be
highly individual.
We found that time spent working was not significantly
related to neck and shoulder pain. However, we also
found that neck and shoulder pain was weakly associated
with poor job satisfaction.
Study limitations

The main study limitation is that we could not draw
causal relationships, due to the cross-sectional nature
of our study. Another limitation is that self-reported
estimates of exercise and activity levels have been
questioned. For example, individuals with cancer or
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fibromyalgia have over-reported their physical activity levels in self-reported questionnaires [36, 37], and
objective methods have been recommended. However, it
would be extremely costly, and probably not possible, to
measure physical activity objectively in all the individuals in a large, population-based cohort with several thousand participants. Moreover, self-reported and objective
methods produced contradictory results in a study by
Neupane et al. [38]. They found that musculoskeletal
pain was significantly correlated with self-reported occupational physical activity, but not correlated with objectively measured activity levels. Therefore, other factors,
apart from the fact that exercise and physical activity
were self-reported, might have been associated with neck
and shoulder pain. Two different questionnaires were
used in the study. The questionnaire sent to individuals
aged over 30 years included more questions than the one
sent to individuals aged between 18 and 30 years. The
reason for fewer questions being asked of the younger
age group was to increase the response rate among
younger adults. We do not think that this discrepancy
between the questionnaires impacted the study results
because the questions included in the present study were
identical in both questionnaires. Another limitation
relates to the question regarding neck or shoulder pain.
This question had three response options: ‘No pain’, ‘Yes,
mild pain’ or ‘Yes, severe pain’. There was no clear definition given to distinguish between mild and severe pain,
and we did not use a validated pain measurement; all
responses were based on subjective interpretations of the
question and self-assessments. Individuals in the study
could have experiences of pain in the neck and/or shoulders. The questionnaires included no questions about
intensity, duration, or frequency of pain or a pain sketch.
Thus, we could not draw any conclusions about potential
associations between pain severity, pain location, and the
predictive factors. However, the aim of this study was to
distinguish between individuals with or without upper
body pain (neck or shoulder pain) and to relate the presence/absence of this pain to potential explanatory factors.
Moreover, only 14% of participants reported severe pain.
Therefore, we considered it reasonable to forgo the distinction between mild and severe pain and dichotomise
the responses into categories of no pain vs. pain. The
question about disturbed sleep had limitations regarding
information about the severity of sleeping problems. The
question had only three response options: ‘No’, ‘Yes, mild
sleep problems’, or ‘Yes, severe sleep problems’. However,
the question was able to distinguish between individuals
with and without sleep problems. We intended to select
cut-off values that could distinguish between individuals
who followed the current recommended physical activity level (in 2017, ≥150 min) [26] and/or aerobic physical

Page 7 of 9

activity level (≥75 min) [26] and individuals who practised activities below the recommended levels. Unfortunately, the response alternatives for aerobic exercise did
not allow a threshold of 75 min. Therefore, we chose a
60-min cut-off, because it included all participants who
followed the 75 min recommendation, and excluded most
participants who did not fulfil the recommendation. To
date, there is no clear recommendation regarding sitting
time. Health risks and the potential impact on neck and
shoulder pain that were related to sitting time appeared
to be associated with exercise habits [39]. Moreover,
sitting times of > 6–8 h appeared to be related to an
increased risk of disease and an enhanced risk of experiencing neck and back pain [27]. Therefore, we chose a
cut-off of 7 h. Dichotomising and trichotomising variables had some potential limitations. Firstly, they might
lead to an underestimation of the extent of variation in
the outcomes. Secondly, individuals close to the cut-off
value were considered to be very different from individuals who were just on the opposite side of the cut-off value,
but in fact, they might be very similar.
In the present study, the dichotomisation for neck
pain distinguished between individuals who expressed a
‘No’ response and individuals who expressed one of two
responses that indicated a ‘Yes’ response. Therefore, we
could clearly distinguish between individuals with and
without neck/shoulder pain, individuals with and without sleep disorders, and individuals who followed or did
not follow the current recommendations for physical
activity and aerobic exercise. However, for two questions,
health and job satisfaction, the responses could not be
easily dichotomised. The central value (moderate) could
have referred to either ‘moderately good’ or ‘moderately
poor’ response alternatives. Therefore, we could not
readily assign the ‘moderate’ category to either ‘good’ or
‘poor’. Instead, we decided to trichotomise the responses
to distinguish between good, moderate, and poor/low.

Conclusion
This study found that poor health and sleep disturbances
were associated with neck or shoulder pain. In contrast,
exercises that enhance breathing and heart rate reduced
the risk of experiencing pain. This understanding of the
association between upper body pain, aerobic exercise,
sleep, and health may provide insights into preventive
strategies and treatments for neck and shoulder pain.
Our results show no association between general physical activity and the risk of upper body pain. Therefore, it
may not be useful to recommend low-intensity activities,
such as walking, for preventing or improving neck and
shoulder pain. These results can be generalised to individuals between the ages of 18 and 64 years. Longitudinal
studies are needed to gain a better understanding of how
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neck and shoulder pain, health, sleep disturbances, and
aerobic exercise are related.
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