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1 | INTRODUCTION

Abstract

Objective: This study aimed to evaluate the efficacy of increased daily walking steps
on the 6-month incidence of neck pain among office workers.

Methods: Healthy office workers with high risk of neck pain were recruited into a
6-month prospective cluster-randomized controlled trial. Participants were randomly
assigned at the cluster level, into either intervention (n = 50) or control (n = 41)
groups. Participants in the intervention group were instructed to increase their daily
walking steps to a designated level for a duration of 6 months. Participants in the
control group received no intervention. The outcome measures included the 6-month
incidence of neck pain as well as its pain intensity and disability level. Analyses were
performed using multivariable logistic regression model.

Results: Of the participants in the intervention and control groups, 22% and 34% re-
ported a 6-month incidence of neck pain, respectively. After adjusting for confounders,
a significant preventive effect of walking intervention was found (adjusted odd ratio
0.22, 95% confidence interval 0.06-0.75). No significant difference in pain intensity
and disability level was found between those in the intervention and control groups.
Conclusion: An intervention to increase daily walking steps reduced onset neck pain
in high-risk office workers. However, the walking interventions did not decrease
pain intensity and disability in those increasing the number of daily walking steps

compared to the control group.
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in neck symptoms is common,’ 17% of office workers who re-
port a new onset of neck pain developed Chronicity.6 Neck pain

Neck pain is one of the most important musculoskeletal prob- causes personal suffering, disability, and impaired quality of
lems in office workers with 42%-69% of office workers report- work and life in general, which contributes to a great socioeco-
ing neck pain and 34%-49% of office workers developing new nomic burden.'’® Subsequently, the Neck Pain Task Force has
onset of neck pain every year.l'4 Although rapid improvement  called for effective strategies to prevent neck pain.1
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A recent systematic review of randomized controlled
trials revealed moderate-quality evidence supporting the ef-
fectiveness of an exercise program for reducing the risk of a
new episode of neck pain.” However, exercise adherence is
paramount to the efficacy of exercise intervention”'” and a
previous study showed that adherence to an exercise program
to prevent neck pain among office workers was only low to
moderate during 1-year follow—up.11 Walking, which is a fun-
damental human activity, has been found to improve exercise
adherence compared to supervised exercise programs.lz’13 A
1-year prospective cohort study in healthy sedentary work-
ers reported a significant negative association between daily
walking steps and the onset of neck pain.'* There has been
no randomized controlled trial investigating the efficacy of
walking intervention in preventing neck pain among office
workers. Therefore, the objective of this study was to evaluate
the effect of increased daily walking steps on the 6-month
incidence of neck pain among office workers. It was hypoth-
esized that a group of office workers receiving the walking
intervention program would experience a reduction in onset
neck pain compared to a group of office workers receiving
no intervention.

2 | MATERIALS AND METHODS

2.1 | Study population and procedures
A two-armed, parallel-group, cluster randomized controlled
trial with 6-month follow-up was conducted in a conveni-
ence sample of office workers recruited from 4 enterprises
in Bangkok. The study was approved by the University
Human Ethics Committee and was registered in the Thai
Clinical Trials Registry (TCTR20160928001). The partici-
pating enterprises were three government offices and a pub-
lic university office. The inclusion criteria were individuals
aged between 18 and 55 years, working full-time, having at
least 1 year of experience in the current position, and at risk
of nonspecific neck pain evaluated by the Neck Pain Risk
Score for Office Workers (score >2)."> The exclusion crite-
ria were individuals having neck pain in the last 12 months
with pain intensity >30 mm on a 100-mm visual analogue
scale,'*'® reporting pregnancy or having planned to become
pregnant in the next 6 months, having a history of trauma or
accidents in the spinal region, or having a history of spinal,
intra-abdominal and femoral surgery in the last 12 months.
Subjects who had been diagnosed with infection of the spine
and discs, ankylosing spondylitis, congenital anomaly of the
spine, spondylolisthesis, tumor, spondylosis, systemic lupus
erythymatosus, rheumatoid arthritis, or osteoporosis were
also excluded.

Office workers who expressed interest completed a short
screening questionnaire. If eligible, they were informed about

the content and purpose of the project and gave their written
informed consent to participate in the study. They were then
asked to complete a baseline questionnaire and were randomly
assigned at the cluster level into either the intervention or the
control group using computer-generated randomization soft-
ware (www.randomizer.org) with an allocation ratio of 1:1 by
a researcher (ES). Clusters of participants were located in the
same workplaces to avoid contamination of the intervention
and to enhance compliance within the intervention group.17
A total of 4 clusters (2 clusters for the intervention group and
2 clusters for the control group) were identified and the clus-
ter size ranged from 17 to 32 participants.

2.2 | Questionnaire

Individual, work-related physical, and psychosocial charac-
teristics of participants were collected at baseline. Individual
factors included age, gender, body weight, height, marital
status, level of education, frequency of exercise or sport,
smoking habits, and number of driving hours per day. Work-
related physical factors included years of working experi-
ence, number of working hours, and current job position.
Respondents were asked about the duration of working with
a computer, rest breaks, and performing various activities
during work. They were asked to self-rate the ergonomics
of their workstations (table, chair and monitor position) and
work environment conditions (ambient temperature, noise
level, light intensity and air circulation). The Job Content
Questionnaire (Thai version) was used for measuring the
psychosocial factors.'®

2.3 | Interventions

Participants in the intervention group were asked to in-
crease their daily walking steps to a designated level for a
duration of 6 months. The designated daily walking steps
for each participant in the intervention group was calcu-
lated based on data from a 1-year prospective cohort study
of the association between daily walking steps and inci-
dence of neck pain in office workers.'* First, multiple lin-
ear regression analysis was performed on data from office
workers in the previous study who reported no incident
neck pain during 1-year follow-up to identify a set of fac-
tors that can optimally predict their daily walking steps.
Second, these identified factors (ie, gender, age, body
weight, height, history of neck pain, sitting >2 hours and
standing >2 hours) were used to build a mathematic for-
mula to calculate the number of daily working steps re-
quired to prevent neck pain in office workers. Third, we
developed a smartphone application with the mathematic
formula embedded. Each participant was asked to install
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the application in their smartphone and provided their per-
sonal information in order to obtain their designated daily
walking steps. Participants in the control group received
no intervention.

Data on daily walking steps were collected every day
using the smartphone application over a 6-month period.
Participants were instructed to carry the smart phone with
application in their pocket, from getting up in the morning
until going back to bed at night. Results regarding the reli-
ability and validity of using the smartphone application to
collect daily walking steps among office workers have been
reported elsewhere.'” Both intervention and control groups
received financial incentives every month until completing
the 6-month follow-up or withdrawing from the study. For
the intervention group, participants received incentives pro-
gressively, according to the number of days per month that
they achieved their designated daily walking steps. For the
control group, participants received the same incentive com-
pensation every month. No other recommendation on how
to increase daily walking steps was provided to participants
in both groups. During the study, participants in both groups
were requested to keep the level of their physical activity
unchanged.

2.4 | Outcome measures

Incidence of nonspecific neck pain, which is neck pain (with
or without radiation) without any specific systematic disease
being detected as the underlying cause of the complaints,20
during the 6-month follow-up was evaluated. In this study,
cases were defined as those who answered “Yes” to the ques-
tion “Have you experienced any neck pain lasting >24 hours
in the past month?”, reported pain intensity >30 mm on a
100-mm visual analogue scale, and had no numbness or
weakness in the upper limbs. The body chart of the standard-
ized Nordic questionnaire was used to define the area of the
neck.”! Disability related to neck pain, as measured by the
Neck Disability Index (NDI),** was also assessed. A diary
was used to collect all health outcomes. The researcher re-
turned to collect the diaries from participants every month
until completing the 6-month follow-up or withdrawing from
the study.

2.5 | Statistical analysis

The analysis followed an intention-to-treat approach.
Comparisons of the baseline characteristics of participants
between intervention and control groups were conducted
using the independent ¢ test for continuous data and Chi-
square for nominal and ordinal data. The incidence rate of
neck pain was calculated for each group. The study was
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designed to have 80% power to show a 10% difference in
the incidence rate of neck pain at the one-sided 5% level
between those who received and did not receive the walk-
ing intervention. The incidence of neck pain was expected
to be 16.0%."

A multivariable logistic regression model was built to as-
sess the effect of walking intervention on the incidence of
neck pain. All 50 possible covariates were assessed by enter-
ing potential covariates into the logistic regression model one
at a time. The unadjusted and adjusted odd ratios (ORs) were
then compared. The final logistic regression model included
covariates that altered the unadjusted and adjusted OR by at
least 10%.> The unadjusted and adjusted ORs and 95% con-
fidence interval (CI) for the final model are presented in the
results.

Health outcomes, that is, pain intensity and disability, be-
tween those reporting neck pain, regardless of pain intensity,
in the intervention and control groups were compared using
independent t-tests. Statistical significance was set at the 5%
level. All statistical analyses were performed using SPSS sta-
tistical software, version 24.0 (SPSS Inc).

3 | RESULTS

The flow of participants is shown in Figure 1. The randomi-
zation was relatively successful in creating the intervention
and control groups with similar baseline characteristics
(Table 1). The only exceptions were the measures of age
and duration of employment. The mean (SD) designated
walking steps calculated by the smartphone application
for participants in the intervention group was 7735 (3094)
steps per day. During the 6-month follow-up, the mean
(SD) of adherence to the designated daily walking steps
among office workers in the intervention group was 20.2
(10.1) days per month, accounting for 71% of full adher-
ence (Table 2). Mean daily walking steps for participants
in the intervention group was higher than for those in the
control group (Table 3).

Overall, 22% (11/50) of participants in the interven-
tion group and 34% (14/41) of those in the control group
reported incidence of neck pain during the 6-month fol-
low-up. No harm or unintended effect was reported in ei-
ther group.

Covariates were selected for multivariate logistic regres-
sion analysis, including age, gender, body mass index, dura-
tion of employment, and job security (Table 4). Multivariate
logistic regression analysis revealed a significant effect of
group assignment (walking intervention) on onset neck pain
(adjusted OR 0.22, 95% CI 0.06-0.75). The comparisons of
pain intensity and disability level due to neck pain between
the intervention and control groups indicated no significant
difference (Table 5).
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[ Enrollment ]

Invited for the study (n = 960)

\ 4

Replied to the invitation letters
(n=754)

Excluded (n = 620)

¢ Incomplete data (n = 96)
Age>55(n=62)

Reported neck pain (n = 366)
NROW <2 (n=91)

Had history of trauma or accidents

* & o o

A\ 4

Eligible for the study (n = 134)

A 4

in the spinal region (n = 5)

\ 4

Completed a self-administered
questionnaire (n = 91)

A 4

Randomized (n =91)

\ 4

Declined to participate (n = 43)

A 4

[ Allocation

—

Allocated to intervention group (n = 50) |

| Allocated to control group (n=41)

\ 4

)

Follow-up

j !

Dropped out (n = 0) |

| Dropped out (n = 0)

\4

[ Analysis

\ 4

Analyzed (n = 50) |

11 Symptom+

\4
39 Symptom-
Status N
Completed 6 mo. f/u 36
No reason given 3

FIGURE 1

4 |

CONSORT flowchart of the study

DISCUSSION

The efficacy of walking intervention to prevent nonspecific
neck pain among office workers was evaluated in this study.
This randomized controlled trial showed that the walking
intervention used in this study can reduce the 6-month inci-
dence rate of neck pain among high-risk healthy office work-
ers, who were identified using the neck pain risk score for
office workers (NROW >2)," by 78%. However, the walking

| Analyzed (n = 41)

14 Symptom+
27 Symptom-
Status N
Completed 6 mo. f/u 27
No reason given 0

intervention did not reduce pain intensity or disability level
related to the neck pain of those increasing the number of
daily walking steps compared to the control group.

A previous study reported daily walking steps in healthy of-
fice workers as ranging from 7602 to 8108 steps.14 The mean
daily walking steps in those who received no walking interven-
tion in the present study (7044 steps) were lower than the previ-
ous study. The discrepancy between the studies may be due to
the inclusion criteria of the studied population. A specific group



SITTHIPORNVORAKUL ET AL.

TABLE 1 Baseline characteristics of participants
Mean (SD)
Intervention Control group P
Characteristic group (n=50) (m=41) value
Demographic characteristics
Age (years) 35.0 (8.7) 30.3 (4.9) .003*
Gender: female (%) 76 78 817
Weight (kg) 59.3 (13.7) 59.4 (11.8) .969
Height (cm) 160.6 (7.1) 163.2 (8.6) 133
Body mass index 22.86 (4.24) 22.19 (2.84) 519
(kg/m?)
Education (%) .570
Lower than 10.0 9.8
Bachelor's degree
Bachelor's degree 68.0 58.5
Higher than 22.0 31.7
Bachelor's degree
Exercise frequency in .300
the past 12 mo (%)
Never 12.0 24.4
Occasionally 62.0 56.1
Regularly 24.0 14.6
Not sure 2.0 4.9
Occupational-related characteristics
Duration of em- 10.1 (8.7) 5.3(3.7) .002*
ployment (years)
Working hours per 8.0 (0.8) 7.7 (1.1) 115
day (hours per day)
Working days per 5.0(0.1) 5.0(0.3) 926
week (days per
week)
Psychosocial characteristics
Job control 35.7 (4.5) 36.2 (4.9) 612
Psychological job 33.4 (4.8) 33.6 (4.1) .857
demand
Physical job 12.9 (3.0) 13.6 (2.8) .296
demand
Job security 16.6 (1.4) 16.3 (1.5) 442
Social support 30.1 (4.0) 32.0(5.6) .054
Hazards at work 16.3 (3.6) 15.3 (2.8) .144

Abbreviation: VAS, visual analogue scale.

*P value < 0.05 (independent ¢ test).

of healthy participants was selected for the present study, that is,
those with high risk of neck pain as evaluated by the NROW "
to ensure that participants most in need were included. This risk
score for predicting neck pain contains three questions regard-
ing history of neck pain, chair adjustability, and perceived mus-
cular tension. The tool has reasonable sensitivity, specificity,
positive predictive value, and negative predictive value and is

Journal of Occupational Health ¢ LEYM

TABLE 2 Mean number of days in which daily walking steps
exceeded the designated daily walking steps per month and adherence
percentage ratios among office workers in the intervention group
(n=50)

Mean (SD) (days per

Follow-up month) %
st month 17.9 (10.8) 64
2nd month 20.1 (10.6) 71
3rd month 21.5(9.9) 73
4th month 20.8 (10.1) 71
5th month 20.7 (9.4) 71
6th month 20.3 (9.6) 71
6-month period 20.2 (10.1) 71

recommended for use in identifying those in need of early inter-
vention.”> A previous 1-year prospective cohort study reported
a negative association between daily walking steps and the
onset of neck pain.14 Thus, one plausible reason for lower daily
walking steps among participants in the present study compared
to the previous study relates to the fact that participants in the
present study were at higher risk of neck pain than those in the
previous study.

Exercise adherence is paramount to the efficacy of exercise
intervention.”'® Previous studies investigating the efficacy of
exercise programs in preventing or treating neck pain reported
low to moderate participant adherence to the exercise programs
(30%-57%).""** Findings have shown walking exercise to be as-
sociated with good participant adherence (80%)." In this study,
adherence to the designated daily walking steps among partici-
pants in the intervention group was also good (71%). This may
be partly attributed to the financial incentives provided to this
group's participants both monthly and progressively, according
to the number of days per month that participants achieved their
designated daily walking steps. On the other hand, participants
in the control group received the same incentive compensation
every month. Thus, based on the findings, providing regular

TABLE 3 Daily walking steps during 6-month follow-up for the
intervention and control groups

Mean (SD) (steps per day)

Intervention Control group P
Follow-up group (n = 50) (n=41) value
1st month 7888 (2731) 7207 (2372) 207
2nd month 8309 (3297) 7216 (2269) 075
3rd month 8313 (3138) 7075 (2350) .034
4th month 8286 (3256) 7126 (2477) .057
5th month 8274 (3191) 6804 (2380) 014
6th month 8072 (3051) 6834 (2273) .029
6-month period 8190 (3094) 7044 (2336) <.001
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TABLE 4 0Odd ratio (OR) and 95%

Unadjusted OR Adjusted” OR . .
(95% CI) Pvalue  (95% CI) P value confidence interval (CI) of the effects of
walking intervention on incident neck pain
Group assignment (walking intervention) (n=91)
Control group 1.00 1.00
Intervention group 0.48 (0.19-1.24) 131 0.22 (0.06-0.75) .016*
Age 1.05 (0.99-1.11) 119 0.99 (0.83-1.17) .862
Gender
Male 1.00 1.00
Female 2.57 (0.68-9.67) 162 4.23 (0.83-21.49) .082
BMI 1.15 (1.01-1.31) .032 1.20 (1.02-1.38) .023*
Duration of 1.05 (0.99-1.12) 113 1.09 (0.91-1.330) 342
employment
Job security 0.71 (0.51-0.98) .035 0.67 (0.47-0.97) .035*

*All OR associated with particular covariates were adjusted for the effect of all other covariates that were in the

model.

*P value < .05.

TABLE 5 Pain intensity and disability of participants reporting
neck pain, regardless of pain intensity, during 6-month follow-up

Mean + SD
Intervention Control P
Variable group group value
Pain intensity 1.2+0.9 (n=20) 1.4+13 0.597
measured by VAS (n=25)
Disability meas- 28+20(n=18)" 27+28 0.856
ured by NDI (n=24)"

Abbreviations: NDI, Neck disability index; VAS, visual analogue scale.

“There were 2 and 1 values of missing data in the intervention and control group,
respectively.

and outcome-based financial incentives proved effective in in-
creasing participant adherence to a certain extent.

The present study is among the first of its kind to investigate
the efficacy of a walking intervention to prevent nonspecific
neck pain among office workers. Previously, Shnayderman et
al® found that a walk training program performed on a tread-
mill at low to moderate intensity was as effective as active
movements combined with strengthening exercises for the
trunk and upper/lower limbs on improving pain and disability
in LBP patients. Recently, systematic review and meta-analy-
sis studies revealed that a walking intervention is an effective
intervention in reducing pain and disability as well as im-
proving quality of life when compared with other non-phar-
macological interventions in chronic LBP patients.**” Our
findings showed that the daily walking steps for the interven-
tion group were greater than those for the control group in
each month during the 6-month follow-up. However, the dif-
ference in the number of walking steps per day between the
intervention (8190 steps per day) and control (7044 steps per
day) groups was relatively small (approximately 1100 steps

per day). Physical activity engagement differs across occupa-
tional categories. White-collar workers, such as office work-
ers, spend most of their time at work sitting and performing
light occupational activities. They are most likely to have a
low level of daily walking steps and therefore most likely to
benefit from the walking intervention. The findings suggest
that a small increase in a number of walking steps per day is
sufficient to provide health benefits for them. The results are
in line with the findings of a previous study showing that in-
creasing daily walking steps by 1000 steps reduced the risk of
neck pain by 14% in those with sedentary jobs. 4 One possible
explanation is that sustaining awkward postures or prolonged
sitting during office work increase physical load on body re-
gions, which leads to increased muscle fatigue and discom-
fort. If there is insufficient time for allowing tissue capacity
regeneration, the muscle fatigue may further reduce available
capacity. These fatigue-induced changes are thought to play
a role in the pathogenesis of body tissues, leading to neck
pain.28’29 Increased daily walking steps in sedentary workers
may indirectly reflect frequent rest breaks, allowing suffi-
cient tissue recovery to occur. In addition, previous studies
have shown that exercise, for example, cycling, can increase
blood flow or tissue oxygenation to non-working or inactive
muscles.*>! Thus, it is plausible that lower limb activity, for
example, walking, may increase blood flow or oxygenation
to neck/shoulder muscles, resulting in a continuous supply of
nutrients and the removal of metabolic waste products; thus,
speeding up tissue recovery.

The results showed that, after adjusting for confounders,
a positive association between BMI and onset of neck pain
was found, that is, a higher BMI increased the risk of neck
pain. The finding is in line with a recent systematic review
showing that a high BMI (>30 kg/mz) was a risk factor for
incident neck pain in the general population.32 One possible



SITTHIPORNVORAKUL ET AL.

explanation for the association between excess body weight
and neck pain relates to obesity-induced low-grade systemic
inflammation.**** We also found that job security scores, as-
sessed by the Job Content Questionnaire, was negatively as-
sociated with onset of neck pain, that is, a higher job security
score decreased the risk of neck pain. However, evidence re-
garding the association between job security and neck pain is
still controversial.*® Yang et al® conducted a cross-sectional
study using data from the National Health Interview Survey
in US population and found that job security was among a
set of workplace risk factors associated with neck pain in the
past three months. Shan et al*® found that job insecurity led
to an increased risk of neck pain in Malaysian male workers.
On the other hand, Bugajska et al’’ reported no significant
relationship between job security and neck pain in the Polish
population. Yang et al® hypothesized that different unem-
ployment benefits in the public welfare system among coun-
tries may play a contributing role to the inconsistent findings
across studies.

In this study, office workers in both the intervention and
control groups who reported neck pain were asked to rate
their pain intensity using a 100-mm visual analogue scale and
disability related to neck pain using the NDI. The results in-
dicated no significant difference in pain intensity and disabil-
ity related to neck pain between the groups. Previous studies
showed that there was no significant difference in pain inten-
sity and disability as well as quality of life and health status
between those who reported incidence of neck or low back
pain in the exercise and control groups.] 138 The results of the
present study support the notion that effective intervention
to prevent neck pain, at least in office workers, may differ
from those to alleviate pain intensity and disability level in
those with onset neck pain. Neck pain and disability levels
among the sample population in this study, who reported the
incidence of neck pain, are relatively low. Consequently, we
may encounter a floor effect, that is, participants scored at or
near the possible lower limit.** Further research should ex-
amine the effects of walking intervention in office workers
with moderate to high pain intensity or disability to validate
the findings of this study.

Four main methodological limitations should be taken
into consideration when interpreting the results of this study.
First, a convenience sample of office workers from a small
number of offices (ie, three government offices and a pub-
lic university office) was randomly assigned at the cluster
level into either the intervention or control groups, which
may restrict the external validity of this study. Although
the randomization was deemed successful in creating the
intervention and control groups with similar baseline char-
acteristics, we found differences in age and duration of em-
ployment between the groups at baseline. One reason for
such differences is because only four clusters were included
in this study, which may introduce sampling errors. However,
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its impact on the internal validity of the findings is likely to
be limited because, based on multivariate logistic regression
analysis, the results revealed that age and duration of employ-
ment had no significant effect on the incidence of neck pain
(Table 3). Also, during the recruitment process of this study,
we recorded a lower annual prevalence of neck pain (38%)
among office workers who expressed interest in participat-
ing in the study, compared to previous studies (between 42%
and 69%)."* The discrepancy between this study and the pre-
vious studies may be due to differences in the definition of
neck pain. In this study, only those having neck pain intensity
>30 mm on a 100-mm visual analogue scale were identified
as cases, whereas in the previous studies those reporting neck
pain, regardless of pain intensity, were identified as cases.
Consequently, it is possible that a lower annual prevalence of
neck pain among office workers was reported in our study.
Caution should be exercised with generalization of the results
from this study to other groups of officer workers. Second,
no blinding of all participants to treatment allocation was
implemented. Participant blinding ensures that the apparent
effect (or lack of effect) of treatment is not due to the pla-
cebo effect or Hawthorne effect, thus enhancing the inter-
nal validity of a study. The influence of the placebo effect or
Hawthorne effect on the outcomes of this study, particularly
for participants in the intervention group, cannot be excluded.
Although blinding participants in an exercise-related trial is
not possible, one strategy that could be used to minimize the
expectation bias of participants is to provide a sham interven-
tion to the control group. Third, a number of biopsychosocial
factors as well as the diagnosis of nonspecific neck pain were
subjective, which poses the risk of the overestimation of ex-
posure in some workers. Researchers should consider the in-
clusion of objective information from a physical examination
to increase data accuracy in future studies. Fourth, we did not
assess participants’ daily walking steps at baseline (in both
intervention and control groups). Therefore, we did not know
that designated daily walking steps calculated by the smart-
phone application for individuals in the intervention group
was higher or lower than their habitual daily walking steps.
Future study should be conducted to examine the efficacy of
walking intervention to prevent neck pain in those with low
habitual daily walking steps relative to the designated daily
walking steps calculated by the smartphone application to
confirm the present study findings.

5 | CONCLUSION

A 6-month prospective, cluster-randomized-controlled trial
was conducted in a convenience sample of healthy office
workers with high risk of neck pain. The results of the present
study suggest that the walking intervention can effectively
reduce incident neck pain in office workers. The 6-month
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incidence of neck pain was reduced by 78% by intervention.
However, the walking interventions did not decrease pain in-
tensity and disability in those increasing the number of daily
walking steps compared to the control group. Walking with
its low cost, easy access, and low impact on musculoskeletal
structures is a promising intervention for preventing neck
pain in high-risk office workers.
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