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ABSTRACT
Objectives Sedentary behaviour among office workers 
and the risk of adverse health outcomes are public health 
problems. However, risk indicators for these outcomes 
require invasive biochemical examination. A proactive 
screening tool using a non- invasive, easy- to- use method 
is required to assess the risk focused on musculoskeletal 
health for primary prevention. However, middle- aged 
adults have insufficient awareness of musculoskeletal 
disorders. This study examined to determine whether the 
30- s chair- stand test (CS-30) can be used as a proactive 
screening index for musculoskeletal disorder risk of 
sedentary behaviour in office workers.
Design Cross- sectional study using self- administered 
questionnaires and physical measurements.
Setting Four workplaces located in a metropolitan area 
of Japan.
Participants 431 Japanese office workers aged 20–64 
years. 406 valid sets of results remained (valid response 
rate: 94.2%).
Primary and secondary outcome 
measures Musculoskeletal function was measured using 
the CS-30, quadriceps muscle strength. Receiver operating 
characteristic curve analysis was used to determine the 
sensitivity, specificity and optimal cut- off value for the 
CS-30. The risk of future incidence of musculoskeletal 
disorders was calculated using current quadriceps muscle 
strength.
Results In total participants, 47.0% were male and the 
mean sitting time in work duration was 455.6 min/day 
(SD=111.2 min). The mean lower limb quadriceps muscle 
strength was 444.8 N (SD=131.3 N). For the optimum cut- 
off value of 23 on the CS-30 for all participants, sensitivity 
was 0.809 and specificity was 0.231. For men, the 
optimum cut- off was 25, with a sensitivity of 0.855 and a 
specificity 0.172. For women, the optimum cut- off was 21, 
with a sensitivity of 0.854 and a specificity 0.275.
Conclusions Sensitivity was high, but specificity was 
insufficient. The CS-30 may be a potential proactive 
screening index for musculoskeletal disorder risk 
of sedentary behaviour, in combination with other 
indicators.

BACKGROUND
Sedentary behaviour and a physical inac-
tivity are major problems that need to be 
addressed, especially among adult office 
workers.1–4 Previous studies have reported 
that sedentary behaviour is related to nega-
tive health outcomes such as cardiovascular 
disease,5–8 diabetes,5 6 8 metabolic syndrome9 
and musculoskeletal disorders.10 Musculo-
skeletal health is the foundation of a disability- 
free life. However, middle- aged adults have 
insufficient awareness of musculoskeletal 
disorders11 and sedentary behaviour.

Sedentary behaviour is defined as any 
waking behaviour characterised by an energy 
expenditure of ≤1.5 metabolic equivalents 
while in a sitting or reclining posture.12 
Previous studies reported the sitting time of 
Japanese adults to be about 8 hours/day7 13—
the longest among 20 examined countries.13 
Thus, middle- aged workers are a crucial popu-
lation for assessing musculoskeletal function 
index as an indicator of sedentary behaviour.

Limited studies have identified the rela-
tionships between lower limb musculoskel-
etal disorders and sedentary behaviours 

What this paper adds

 ► This empirical study examined the 30- s chair- stand 
test is a potential proactive screening index for mus-
culoskeletal disorder risk, in combination with the 
assessment of other adverse health outcome indi-
cators of sedentary behaviour.

 ► This study used objectively assessed musculoskel-
etal function using physical function test and the 
device.

 ► This study used a cross- sectional design, and could 
not clarify the relationship between quadriceps 
muscle strength change and the onset of lower limb 
musculoskeletal disorders.
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among office workers.14–17 Previous studies which were 
conducted in Japan revealed that 22%–40% of residents 
in their 40s and 25%–49% of those in their 50s had 
lower limb musculoskeletal disorders.18 19 These findings 
have highlighted that early detection and intervention 
for lower limb musculoskeletal disorders is required to 
sustain musculoskeletal function.

Musculoskeletal functions related to the lower limb 
musculoskeletal disorders18 are muscle strength14 and 
speed of motion.20 These lower limb musculoskeletal 
functions among office workers have been assessed by 
using surface electromyography,16 21 muscle strength 
measurement using an optical measurement system17 and 
with the questionnaire, which includes subjective ques-
tions about pain, walking, lifestyle, personal care actions 
and social activities.11

However, devices such as electromyography and 
optical measurement systems can produce objective 
assessments in experimental, non- daily situations but 
require a great deal of time. A questionnaire can be 
administered with little time and is easy to use; however, 
this assessment approach is subjective. An inexpensive 
and easy- to- use screening index is therefore needed to 
identify those who could benefit from primary preven-
tion of musculoskeletal function decline among seden-
tary adult workers.

The 30- s chair- stand test (CS-30) has high test–retest 
reliability and high criterion- related validity with leg 
extension muscle strength.22 23 CS-30 was demonstrated 
by the test’s ability to detect differences between various 
age and physical activity (PA)- level groups and CS-30 
performance was significantly lower for low- active partic-
ipants than for high- active participants.22 The CS-30 may 
therefore be usable as a new proactive screening index for 
musculoskeletal function decline as a measure of seden-
tary behaviour and may contribute to primary prevention 
in middle- aged individuals.

The objective of this study was to establish whether the 
CS-30 is a suitable proactive screening index for evaluating 
musculoskeletal disorder risk of sedentary behaviour in 
adult office workers.

METHODS
Study design and participants
The study used a cross- sectional design with anony-
mous, self- report questionnaires and physical measure-
ments. The setting was two local government offices 
and two companies in a metropolitan area in Japan. 
The inclusion criteria for the participants were adult 
office workers aged 20–64 years who answered the ques-
tionnaires and provided physical measurements. Study 
participants were openly recruited via a flyer and poster 
at each worksite. Researchers and trained research 
public health nurses visited each worksite, administered 
a survey and physical measurements from September to 
November 2018.

Measurements
Questionnaires
Demographic characteristics
Demographic characteristics included age, gender, 
household composition, educational background and 
employment status.

Physical and mental characteristics
Participants responded ‘yes’ or ‘no’ to indicate whether 
they were currently being treated for each listed disease 
including musculoskeletal disorders. Participants with 
musculoskeletal disorders were excluded. Mental charac-
teristics were measured using the Japanese version of the 
Kessler 6 (K6),24 which consists of six items. Each item 
is scored on a 5- point Likert scale ranging from 0 to 4. 
The total possible score ranges from 0 to 24, with higher 
scores indicating higher depression and a K6 score above 
5 identifies people at risk of depression.24 Cronbach’s 
alpha was 0.881 in this study.

Lifestyle characteristics
PA was measured using the Japanese version of the Inter-
national Physical Activity Questionnaire- Short Form 
(IPAQ- SF),25 a 7- day self- administered questionnaire.26 
The IPAQ- SF asks about three types of PAs: walking, 
moderate PA and vigorous PA. Computation of the total 
score requires the summation of the products of the dura-
tion (in minutes) and the frequency (in days) of walking, 
moderate PA and vigorous PA.27 The IPAQ- SF is consid-
ered reliable and valid in 12 countries including Japan.26

Commuting and employment situation characteristics 
that indicate a sitting time were measured using the Work-
er’s Living Activity- time Questionnaire (WLAQ),4 28 which 
was designed by the National Institute of Occupational 
Safety and Health Japan (JNIOSH). The JNIOSH- WLAQ 
asked the participants about time spent sitting, standing 
and walking during their working and commuting time, 
typical domains of workers’ lives.

Physical measurements
Body mass index
Body mass index (BMI) was calculated using height and 
body weight measurements. Height was measured with 
a stadiometer (seca 213; seca, Chiba, Japan) and body 
weight was measured with a digital weight scale (UC-322; 
A&D, Tokyo, Japan). Overweight was defined as BMI≥25, 
standard weight was defined as 18.5≤BMI<25 and low 
weight was defined as BMI<18.5, based on the criteria.29

Musculoskeletal function
The CS-30 involves repeatedly standing up from a 
seated position in a chair over a period of 30 s, as fast as 
possible.22 23 This test was developed by Jones et al22 to 
evaluate lower limb muscle strength. The test has high 
reliability using the test–retest method (r=0.92), as well 
as a strong correlation with leg extension strength (leg 
press; r=0.71).22 23 Nakatani et al modified the CS-30 and 
showed that this modified CS-30 can evaluate muscle 
strength for use in Japanese populations of all ages.23 30 31 
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The participants were instructed to place one foot slightly 
in front of the other to help maintain balance when 
standing and to cross their arms at the wrists and hold 
them against the chest. The score was the total number 
of stands executed correctly within 30 s. Incorrectly 
executed stands were not counted.22

Quadriceps muscle strength (QMS) was measured 
using the Locomo Scan (ALCARE, Tokyo, Japan). This 
device was developed based on the method for quadri-
ceps setting training in a knee extension position.32 The 
Locomo Scan allows chronological measurement of knee 
extension muscle strength using strain gauge measure-
ment. The smallest measurement unit was 1 N, and the 
maximum measured value was 1500 N.32 Omori et al33 have 
previously reported that the maximum measured values 
using a prototype of Locomo Scan correlated significantly 
with the maximum measured values taken using an isoki-
netic machine (Biodex System 3; Biodex Medical System, 
Shirley, New York, USA).34 35 We calculated the weight 
bearing index (WBI) as QMS (in kilogram- force) divided 
by body weight (in kilograms).

Data analysis
IBM SPSS Statistics V.22.0 was used for the analysis. A crit-
ical endpoint calculated by the rates of change in QMS 
values affected the onset of lower limb musculoskeletal 
disorders.36 Based on the reference QMS standardised 
values for adults,32 the rate of change in QMS between 
each 10- year age group from participants in their 20s 
to those in their 60s and reference values in older ages 
showing the onset of lower limb musculoskeletal disor-
ders were calculated separately for men and women. 
The average QMS value in those showing musculoskel-
etal disorder onset was clarified by Takagi et al36 and was 
used in this study as the QMS value related to the onset of 
musculoskeletal disorders as the critical endpoint. Those 
with QMS values below the values recommended for 
adults to avoid musculoskeletal disorders were categorised 
as showing musculoskeletal function decline indicating 
the adverse health outcome of sedentary behaviour (the 
risk group), and other participants were defined as the 
non- risk group. Among men, a score of 433 N or below in 
their 20s, a score of 430 N or below in their 30s, a score of 
440 N or below in their 40s, a score of 359 N or below in 
their 50s and a score of 333 N or below in their ages 60–64 
were classified as the risk group. Among women, a score 
of 419 N or below in their 20s, a score of 368 N or below 
in their 30s, a score of 334 N or below in their 40s, a score 
of 293 N or below in their 50s and a score of 242 N or 
below in their ages 60–64 were classified as the risk group. 
Receiver operating characteristic (ROC) curve analysis 
was used to compare the risk and CS-30 score to deter-
mine the sensitivity, specificity and validity of the optimal 
CS-30 cut- off value as a sedentary behaviour index for all 
participants, and for men and women separately, with cut- 
off values with 80% sensitivity based on Youden’s Index.37 
Two- sided statistical tests were considered significant with 
an alpha level of 0.05.

Patient and public involvement
Patients or the public were not involved in the design or 
planning of the study.

RESULTS
A total of 431 people in the four workplaces agreed to 
participate. After the exclusion of 25 participants (19 
participants because of incomplete information and 
6 participants because of musculoskeletal disorders), 
406 valid sets of results remained (valid response rate: 
94.2%). The demographic characteristics of the partici-
pants are shown in table 1. Their average age was 44.1 
years (SD=10.2 years), 47.0% were male and 72.4% were 
full- time workers.

The mental and lifestyle characteristics of the partici-
pants are shown in table 2.

In total, 68.5% had a low level of PA according to 
the IPAQ- SF. The mean one- way commute duration 
was 55.2 min (SD=26.6 min), and the mean work dura-
tion was 577.0 min/day (SD=83.6 min) according to the 
JNIOSH- WLAQ.

The mean sitting time in one- way commute duration 
was 20.1 min (SD=21.5 min), and the mean sitting time in 
work duration was 455.6 min/day (SD=111.2 min).

The participants’ physical measurements are shown by 
sex in table 3. The mean CS-30 score was 20.1 (SD=4.5), 
the mean lower limb QMS (either right or left) was 444.8 
N (SD=131.3 N), the mean lower limb WBI (either right 
or left) was 0.74 (SD=0.22). The CS-30 was significantly 
weakly or moderately correlated with lower limb QMS 
(r=0.293 in total, 0.186 in men and 0.361 in women, 
p<0.001) and lower limb WBI (r=0.305 in total, 0.219 in 
men and 0.487 in women, p<0.001).

In total, 63 men (33.0%) were identified as having a 
high risk of declining musculoskeletal function. Of these, 
five participants in their 20s (21.7%) had a low QMS score 
of 433 N or below, 16 in their 30s (34.0%) had a QMS 
score of 430 N or below, 27 in their 40s (47.4%) had a 
QMS score of 440 N or below, 12 in their 50s (24.0%) had 
a QMS score of 359 N or below and 3 aged 60–64 years 
(21.4%) had a QMS score of 333 N or below. A total of 48 
women (22.6%) had a high risk of declining musculoskel-
etal function. Of these, 7 in their 20s (33.3%) had a low 
QMS score of 419 N or below, 16 in their 30s (43.2%) had 
a QMS score of 368 N or below, 16 in their 40s (16.8%) 
had a QMS score of 334 N or below, 8 in their 50s (14.5%) 
had a QMS score of 293 N or below and 1 aged 60–64 
years (14.2%) had a QMS score of 242 N or below. The 
ROC curves for the ability of the CS-30 to assess risk of 
declining musculoskeletal function as an indicator of 
sedentary behaviour are shown in figures 1–3.

We determined the sensitivity, specificity and validity of 
the optimal CS-30 cut- off value for all participants, and 
for men and women separately, with cut- off values with 
80% sensitivity based on Youden’s Index.37 Three cut- off 
values are shown for the ROC curve for each gender in 
addition to all participants because both the reference 
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QMS standardised values for adults32 and the average 
QMS values in those showing musculoskeletal disorder 
onset clarified by Takagi et al36 differed by gender. For all 
participants, the optimum CS-30 cut- off was standing up 
23 times, which had a sensitivity of 0.809 and a specificity 
of 0.231 with an area under the curve (AUC) of 0.565. For 
men, the optimum cut- off was standing up 25 times, with 
a sensitivity of 0.855 and a specificity of 0.172 with an AUC 
of 0.528. For women, the optimum cut- off was standing 
up 21 times, with a sensitivity of 0.854 and a specificity of 
0.275 with an AUC of 0.637.

DISCUSSION
The physical measurement results for the lower limb 
revealed a mean QMS score of 444.8 N and a mean 
WBI score of 0.74. One previous study using the same 
device showed that the mean QMS for participants aged 

from their 20s to their 60s was 485.7 N.32 Another study 
reported that a WBI score ranging from 0.6 to 0.8 in 
the general population indicates no hindrance in daily 
performance.33 The present study’s total sitting time 
per day is similar to a previous report of sedentary time 
among Japanese adult workers (mean: 8.4±3.4 hours/
day)7 and longer than a previous study results for sitting 
time among Japanese adults (median: 420 min).38 There-
fore, participants in the present study may be similar to 
middle- aged workers in the general population in Japan. 
In both of the previous studies32 33 used to calculate the 
cut- off value, the middle- aged and older age groups 
included working people and non- working people. In a 
previous study19 that included community residents who 
were not working, 49% of participants in their 50s had 
lower limb musculoskeletal disorders. It has been shown 
that middle- aged and older workers have higher levels 

Table 1 Participants’ demographic characteristics

Items

All participants
(n=406)

Male
(n=191)

Female
(n=215)

P value

n
or
Mean±SD

%
(Range)

n
or
Mean±SD

%
(Range)

n
or
Mean±SD

%
(Range)

Age (years), n=406 44.1±10.2 (20–64) 43.8±11.0 (20–64) 44.3±9.3 (20–64) 0.598

  20–29 44 10.8 23 11.9 21 9.8 0.018

  30–39 84 20.8 47 24.6 37 17.3

  40–49 152 37.4 57 29.8 95 44.0

  50–59 105 26.0 50 26.3 55 25.5

  60–64 21 5.1 14 7.3 7 3.3

Gender, n=406

  Male 191 47.0

  Female 215 53.0

Household composition, n=404 0.724

  Living alone 75 18.5 35 18.3 40 18.6

  Living with spouse 76 18.7 33 17.3 43 20.0

  Living with spouse and children 171 42.1 87 45.5 84 39.1

  Living with parents and children 25 6.2 11 5.8 14 6.5

  Others 57 14.0 24 12.6 33 15.3

Educational background, n=404 0.000

  Junior high school 2 0.5 1 0.5 1 0.5

  High school 38 9.4 20 10.5 18 8.4

  Junior college 65 16.0 9 4.7 56 26.0

  University 255 62.8 128 67.0 127 59.1

  Graduate school 43 10.6 31 16.2 12 5.6

  Other 1 0.2 1 0.5 0 0.0

Employment status, n=389 0.000

  Full time 294 72.4 168 88.0 126 58.6

  Part time 20 4.9 13 6.8 7 3.3

  Other 75 18.5 4 2.1 71 33.0
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Table 2 Participants’ mental and lifestyle characteristics

Item

All participants
(n=406)

Male
(n=191)

Female
(n=215)

P value

n
or
Mean±SD

%
(Range)

n
or
Mean±SD

%
(Range)

n
or
Mean±SD

%
(Range)

Mental characteristics

K6, n=404 3.0±3.7 (0–21) 3.0±3.8 (0–18) 2.9±3.6 (0–21) 0.696

Depression, K6 ≥5 111 27.6 49 43.8 62 29.3 0.473

Lifestyle 
characteristics

Physical activity (IPAQ- SF), n=404

  Physical activity level

   Low 278 68.5 123 65.4 155 73.8 0.182

   Moderate 108 27.1 58 30.9 50 23.8

   High 12 3.0 7 3.7 5 2.4

Commuting and employment situation (JNIOSH- WLAQ; min), n=405

  One- way 
commuting time

55.2±26.6 (5.0–155.0) 61.3±28.3 (10.0–155.0) 49.7±23.9 (5.0–120.0) <0.001

   Walking time 19.3±11.1 (0–90.0) 19.7±10.8 (0–60.0) 19.0±11.3 (0–90.0) 0.498

   Sitting time 20.1±21.5 (0–110.0) 21.4±24.0 (0–110.0) 18.9±18.9 (0–110.0) 0.259

   Standing time 13.9±16.8 (0–100.0) 17.3±19.1 (0–100.0) 10.8±13.7 (0–90.0) <0.001

  Working time 577.0±83.6 (265.0–815.0) 481.2±100.8 (300.0–815.0) 553.8±85.7 (110.0–800.0) <0.001

   Sitting time 455.6±111.2 (20.0–782.0) 481.2±100.8 (50.0–732.6) 433.0±115.2 (19.5–782.1) <0.001

   Standing time 120.7±86.8 (0–476.0) 122.0±82.2 (0–476.0) 118.5±90.6 (0–464.0) 0.774

IPAQ- SF, International Physical Activity Questionnaire- Short Form; JNIOSH- WLAQ, National Institute of Occupational Safety and Health 
Japan- Worker’s Living Activity- time Questionnaire; K6, Kessler 6.

Table 3 Participants’ physical measurement results

Item

All participants
(n=406)

Men
(n=191)

Women
(n=215)

n
or
Mean±SD

%
(Range)

n
or
Mean±SD

%
(Range)

n
or
Mean±SD

%
(Range) P value

Musculoskeletal function

CS-30 (times) 20.1±4.5 (11–34) 20.9±4.4 (11–33) 19.3±4.4 (10.0–34.0) <0.001

QMS (N) 444.8±131.3 (103.0–883.0) 471.6±146.1 (137.0–883.0) 421.0±111.6 (103.0–678.0) <0.001

WBI 0.74±0.22 (0.00–2.00) 0.69±0.23 (0.23–1.56) 0.78±0.21 (0.18–1.34) <0.001

Height (cm) 164.6±8.0 (148.0–183.0) 171.0±5.3 (153.2–183.1) 158.9±5.0 (146.9–173.2) <0.001

Weight (kg) 62.4±12.8 (41.0–155.0) 70.4±12.2 (50.4–155.0) 55.3±8.6 (40.6–84.9) <0.001

BMI (kg/m2) 22.9±3.6 (15.2–46.5) 24.0±3.6 (18.0–46.5) 21.9±3.3 (15.2–35.7) <0.001

  Low weight,
BMI<18.5

28 6.9 5 2.6 23 10.7 0.001

  Standard weight,
18.5≤BMI<25

291 71.7 135 70.7 156 72.6

  Overweight,
BMI≥25

87 21.4 51 26.7 36 16.7

BMI, body mass index; CS-30, 30- s chair- stand test; QMS, quadriceps muscle strength; WBI, weight bearing index.



163Arimoto A, et al. bmjnph 2021;4:e000211. doi:10.1136/bmjnph-2020-000211

BMJ Nutrition, Prevention & Health 

of health than non- workers. This suggests that workers 
above 50 years of age in the present study had better QMS 
values than the reference values.

A physical function index as an indicator of sedentary 
behaviour risk was estimated from the risk of future inci-
dence of musculoskeletal disorders and optimum CS-30 

cut- off values with a sensitivity of over 0.80 were identified 
as 23 for all participants, 25 for men and 21 for women. 
These results suggest that there is a low probability of a 
false negative (determining no musculoskeletal disorder 
risk when the risk is actually high). The CS-30 could 
therefore be useful as a proactive screening test for iden-
tifying and targeting primary prevention programmes in 
the large population of healthy individuals with low levels 
of risk, as an effective public health strategy.39 The speci-
ficity of these cut- off points was low, at about 0.20, which 
is similar to the findings of a previous study that reported 
a sensitivity of 1.000 when the specificity was 0.196 for 
using the seated toe- touch test to identify musculoskel-
etal disorders.34 A performance test to be used before is 
more expensive and precise diagnostic test, the cut- off 
value had high sensitivity (0.900), whereas specificity was 
0.260.40 These findings suggest that the method of setting 
cut- off points with high sensitivity is valid. However, the 
specificity could have been low because we used a hard 
endpoint that only assessed risk of declining musculoskel-
etal function as an indicator of sedentary behaviour based 
on the risk of onset of lower limb musculoskeletal disor-
ders and the QMS score.

The CS-30 only involves counting the number of times 
the person stands up in 30 s and no complicated calcula-
tions are necessary. This measurement is therefore easy 
to conduct and provides a realistic assessment of an indi-
vidual’s performance. This study used an examiner to 
ensure accuracy. However, in practice, self- checks using 
the second hand on a watch or a timer are also possible. 
The explanation and practice before the measurement 
are not time consuming because standing up is a normal 

Figure 1 Receiver operating characteristic curves of 30- s 
chair- stand test (CS-30) as an indicator of sedentary lifestyle 
in all participants. CS-30 optimal cut- off: ≤23. Sensitivity: 
0.809. Specificity: 0.231. Area under the curve: 0.565.

Figure 2 Receiver operating characteristic curves of 30- s 
chair- stand test (CS-30) as an indicator of sedentary lifestyle 
in men. CS-30 optimal cut- off: ≤25. Sensitivity: 0.855. 
Specificity: 0.172. Area under the curve: 0.528.

Figure 3 Receiver operating characteristic curves of 30- s 
chair- stand test (CS-30) as an indicator of sedentary lifestyle 
in women. CS-30 optimal cut- off: ≤21. Sensitivity: 0.854. 
Specificity: 0.275. Area under the curve: 0.637.
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part of everyday behaviour. The CS-30 is also very safe and 
has been used successfully with frail older adults.22 23 The 
CS-30 is therefore a performance test that can be used 
to evaluate musculoskeletal function, as an indicator of 
sedentary behaviour. This method is simple and non- 
invasive. Even if an individual is judged to be at high 
risk of declining musculoskeletal function, any physical, 
mental or economic burden will be caused by the exam-
ination, diagnosis or treatment.

The present study had several limitations. First, this 
study focused on lower limb musculoskeletal disorder 
onset as an indicator of musculoskeletal function deteri-
oration among the various negative outcomes caused by 
sedentary behaviour. Other indexes focusing on the addi-
tional outcomes of musculoskeletal functional decline 
can be selected as proactive screening indicators to under-
stand the preliminary stages of musculoskeletal disease 
onset. Second, this study was cross- sectional in design. 
A longitudinal study is required to clarify the relation-
ship between QMS change and the onset of lower limb 
musculoskeletal disorders, as well as to clarify the optimal 
predictive power of the CS-30 cut- off values identified in 
this study. Selection bias in this study may have occurred 
because the target population was limited to employees 
who worked for four Japanese companies and voluntarily 
responded to the open recruitment. For example, it is 
possible that people with a strong interest in health were 
more likely to cooperate, whereas those with lower limb 
muscle strength issues may have been less likely to take 
part. Future studies should be conducted in a wider range 
of countries, regions and occupations, and with a larger 
number of subjects. For the CS-30, we considered that 
the possibility of interviewer bias is relatively low due to 
training and unified procedures. Future studies will be 
needed to verify the inter- rater reliability of this method.

CONCLUSION
This study aimed to establish whether the CS-30 is a suit-
able proactive screening index for evaluating muscu-
loskeletal disorder risk of sedentary behaviour in adult 
office workers. The results indicated that the optimal 
CS-30 cut- off value was 23 overall, 25 for men and 21 for 
women. Sensitivity was high, but specificity was insuffi-
cient. The CS-30 may be a potential proactive screening 
index for musculoskeletal disorder risk of sedentary 
behaviour, in combination with other indicators of other 
adverse health outcomes of sedentary behaviour to facili-
tate early primary prevention of adverse musculoskeletal 
health outcomes.
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