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Abstract
Objectives: Problematic internet use (PIU) has been suggested in relation to psy-
chological symptoms among schoolteachers, but the relationship with physical 
symptoms remains unclear. We examined whether PIU or longer Internet usage 
time is associated with neck pain in schoolteachers.
Methods: We conducted a cross-sectional study among 2582 teachers aged 
20 years or older (35.6% women) in Shimane and Tottori, Japan in 2018. Neck pain 
was defined as ≥5 points on the Neck Disability Index. The Compulsive Internet 
Use Scale (CIUS) was used to assess PIU. Internet usage time on weekdays and 
weekends was divided into five groups: 0, 1–29, 30–59, 60–119, and ≥120 min/
day. Logistic regression analysis was conducted to examine the association of the 
CIUS score and Internet usage time on weekdays or weekends with neck pain, 
adjusting for sex, age, position at school, insomnia, and psychological distress.
Results: We observed 800 (31.0%) teachers with neck pain. The median (inter-
quartile range) of their CIUS scores was 7 (2, 14). A higher CIUS score was inde-
pendently associated with a higher prevalence of neck pain (odds ratio of 4th vs. 
1st quartiles, 1.41; 95% confidence interval, 1.06–1.87; trend P = .006). Compared 
with non-Internet users, Internet users on weekdays had almost double the odds 
of neck pain although the difference did not reach the customary level for desig-
nating statistical significance.
Conclusions: In conclusion, teachers with higher scores in CIUS were associ-
ated with a higher prevalence of neck pain in Japan, suggesting adults with PIU 
being at risk of physical disorders.
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1   |   INTRODUCTION

The Internet is used by about 53% of the global popula-
tion, or 4.1 billion people, based on the 2019 ICT statis-
tics. The number of Internet users grew on average by 10% 
every year between 2005 and 2019.1,2 Increasing popular-
ity and frequency of Internet use has led to the emergence 
of problematic internet use (PIU). Today PIU is under-
stood to be uncontrollable and damage with addictive use 
of the Internet.3,4 Previous studies have reported that the 
prevalence of PIU is up to approximately 25% for adoles-
cents and 23% for adults, worldwide.5 Due to the markedly 
increased use of the Internet over the past 15 years, PIU 
has attracted the attention of researchers and clinicians in 
the field.

Previous studies in different countries have shown that 
teaching is one of the most stressful occupation,6–8 and 
its major cause is long working hours.9 According to the 
OECD survey announced in 2018, average working hours 
per week of junior high school teachers was 56.0 in Japan, 
which is the longest across 48 countries and regions (its 
average of all countries and regions, 38.3 h per week).10 
Longer working hours were also associated with mental 
health among teachers.9 Burnout syndrome is one related 
symptom of such a mental state and has attracted much 
research attention for decades,11 and this syndrome has a 
positive correlation with PIU in such populations.3

Globally, neck pain was the primary cause of disability 
and years lived with disabilities (YLDs) in 2015.12 Among 
25 to 64-year-old people, it was also the leading cause of 
global age-specific YLDs from 2005 to 2015. In addition, 
physical disorders including musculoskeletal pain have 
been reported in relation to PIU,13,14 and adolescents with 
longer Internet use have had more musculoskeletal symp-
toms.15 Despite the recently increasing trend in burden 
of PIU or Internet use in schoolteachers,16 to our knowl-
edge, few studies have evaluated whether PIU or excessive 
Internet usage are associated with musculoskeletal pain in 
such populations.

Therefore, the purpose of the present study was to ex-
amine whether PIU or longer duration of internet use is 
associated with neck pain, which is mostly prevalent in 
self-reported musculoskeletal symptoms17,18 in school-
teachers aged 20 years or older.

2   |   METHODS

2.1  |  Study participants

This study was a prefecture-wide cross-sectional design 
using an anonymous self-administered survey.3,14,16 The 
target population was 9990 school personnel (i.e., school 

staff including administrators, teachers, clerks) in all 241 
junior and senior high schools in Shimane and Tottori 
Prefectures, rural areas in Japan. In August 2018, we sent 
the study information and questionnaires to all junior and 
senior high schools in Shimane and Tottori Prefectures 
and asked all personnel to participate in the study in the 
schools whose principals consented to participation. They 
were informed that the survey was voluntary, and that 
anonymity and confidentiality were ensured. Each staff 
member sealed their completed questionnaires in the 
envelope, and the administrators collected and returned 
them to us unopened in September 2018. A completed 
questionnaire was considered as consent to the study.

Among the 241 schools, 119 schools consented to par-
ticipate in the survey (response rate: 49.4%). Among 9990 
school staff members in these schools, 3314 responded 
to the survey (response rate: 33.2%). Among them we 
excluded 505 clerical or technical workers and 227 with 
missing data. Therefore, data from 2582 eligible teachers 
(age range, 20 years or older; 919 [35.6%] women) were in-
cluded in the analysis (eligible response rate: 77.9%). This 
survey was approved by the Institutional Review Board 
of Shimane University (no. 3274, Approved on July 24, 
2018) and Okayama University (no. 2020-027, Approved 
on January 31, 2020).

2.2  |  Assessment of neck pain

Neck pain was measured by the Neck Disability Index 
(NDI), which is the most widely used and most strongly 
validated instrument to assess self-rated disability in pa-
tients with neck pain.19 The NDI is a 10-item test, scored 
from 0 to 5 (with a possible sum of scores from 0 to 50). 
Higher scores represent a more severe state of neck pain. 
The total score classifies neck pain as follows: No disability 
(0–4 points), Mild (5–14 points), Moderate (15–24 points), 
Severe (25–34 points), and Complete (35–50 points).19 
We observed Mild, Moderate, Severe, and Complete dis-
abilities in 764 (28.6%), 58 (2.2%), 2 (0.1%), and 0 (0.0%), 
respectively; therefore, the participants were assigned to 
two groups: either those without (NDI < 5) or with neck 
pain (NDI ≥ 5). The reliability and validity of the Japanese 
version of the NDI were described in a previous study.20

2.3  |  Assessment of PIU

Problematic internet use was measured by the 14-item 
Compulsive Internet Use Scale (CIUS), which is one 
of the most frequently internationally adapted psycho-
metric instruments developed to measure compulsive 
Internet use behavior of private Internet use by using 
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both intra- and inter-assay.21 Its 14 items assess the fre-
quency of events (“How often…?”), with a total score 
ranging from 0 to 56 measured on a five-point Likert 
scale (“never”, “seldom”, “sometimes”, “often”, and 
“very often”). CIUS does not have a predetermined cut 
off score for PIU.21 Considering the relation of higher 
CIUS score to PIU risk,22,23 we sought to examine 
the graded association of CIUS score and neck pain. 
Therefore, the scores were divided into quartiles as fol-
lows: Quartile 1 = 0–2 points, Quartile 2 = 3–7 points, 
Quartile 3 = 8–14 points, Quartile 4 = 15–56 points (me-
dian: 7, IQR: 2–14). The reliability and validity of the 
Japanese version of CIUS were described in a previous 
study.21

2.4  |  Assessment of internet usage

Internet usage was measured by asking how many 
hours on average respondents spent daily using the 
Internet for private use on weekdays and weekends over 
the last 90 days.3,16 The choices were (1) not at all, (2) 
daily 1–29  min, (3) daily 30–59  min, (4) daily 60–119 
min, (5) daily 120–179 min, (6) daily 180–239 min, (7) 
daily 240–299  min, (8) daily 300–359  min, or (9) daily 
≥360 min. We observed (1)–(9) in 24 (0.9%), 892 (34.5%), 
863 (33.4%), 562 (21.8%), 173 (6.7%), 45 (1.7%), 14 (0.5%), 
3 (0.1%), and 6 (0.2%), respectively; therefore, these al-
ternatives were categorized into five groups as follows: 
(1) not at all, (2) daily 1–29  min, (3) daily 30–59  min, 
(4) daily 60–119  min, (5) daily ≥120  min. The devices 
(cell phone/PHS, smartphone, tablet, laptop computer, 
desktop computer) and purpose of Internet use (work, 
entertainment, online gaming, communication) were 
assessed based on a questionnaire.

2.5  |  Relevant covariates

The details for assessment of covariates have been 
published elsewhere.3,16,24 A self-administered survey 
was performed to obtain information on demographic, 
social, biological, and psychological factors. Relevant 
covariates included sex, age (20–29, 30–39, 40–49, 	
50–59, ≥60 years), total duration of service (<5, 5–9, 10–
19, 20–29, ≥30 years), employment position (executive, 
teacher, lecturer (full-time), lecturer (part-time)), school 
type (junior or senior high school), having children aged 
≤18  years, marital status (married), and insomnia and 
psychological distress. Insomnia was assessed by The 
Athens Insomnia Scale (AIS), which contains eight 
items scored on a four-point Likert scale. Total AIS 
scores range from 0 to 24, with a higher score indicating 

greater insomnia symptom severity. The widely ac-
cepted cut off score for the diagnosis of insomnia is 6.25 
Psychological distress was evaluated by Kessler 6 (K6), 
which consisted of six items measured on a five-point 
scale (0–5).26,27 The total score range is from 0 to 24, with 
a higher score indicating more severe mental disorders 
or mood and anxiety disorders. The cut off point is 5 for 
K6; therefore, the participants were allocated into two 
groups: either having no psychological distress (K6 < 5) 
or having psychological distress (K6 ≥ 5).28

2.6  |  Statistical analysis

Demographics and Internet-related factors between 
those without neck pain and with neck pain were com-
pared by using the chi-square test. Logistic regression 
analysis was used to calculate odds ratio (OR) and 95% 
confidence interval (CI) of each independent variable 
for neck pain. The following variables were used as 
independent variables in this analysis: CIUS category, 
Internet usage time on weekdays or weekends. Model 1 
was the crude univariate model. Model 2 was adjusted 
for sex and age. Model 3 was additionally adjusted for 
position at school, insomnia, and psychological distress. 
Covariates demonstrating significant bivariate associa-
tions (P < .05) were included in the multivariable mod-
els. The selected factors were the same as those showing 
P < .05 in the bivariate association when we chose fac-
tors showing P < .2 in the bivariate association as covar-
iates being adjusted for multivariable models according 
to the previous studies on computer usage and neck 
pain.29,30 These covariates were selected a priori because 
they were considered as potential confounding factors 
between PIU and physical disorders based on prior re-
ports.14,15,31,32 The six variables (sex, age, total duration 
of service, position at school, insomnia, and psycho-
logical distress) showed significant bivariate associa-
tions with neck pain (P  <  .05). The absolute value of 
the correlation coefficients among these variables is all 
less than 0.7, except for that between age and total dura-
tion of service with 0.84. Thus, total duration of service 
was not selected as a covariate being adjusted for mul-
tivariable models in our study. We determined sex, age, 
position at school, insomnia, and psychological distress 
as covariates being adjusted for the multivariable mod-
els. We performed the sensitivity analysis using the cut 
off point in CIUS of 2122 or 2933 defined by the previous 
studies. We repeated analysis to assess the association 
of device or purpose of Internet use with neck pain. The 
Statistical Package for the Social Sciences (Version 21.0, ; 	
SPSS Japan Inc., ) was used for the analyses. Two-tailed 
P < .05 were considered statistically significant.
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3   |   RESULTS

Characteristics of the participants between those with and 
without neck pain are shown in Table 1. In our study, the 
prevalence of neck pain was 31.0% (n = 800). Compared 
to those without neck pain, participants with neck pain 
had a higher prevalence of women in the middle-aged 
groups (40–49 and 50–59 years old) with a longer duration 
of service (20  years or longer) having employment as a 
teacher with insomnia and psychological distress. Table 2 
shows characteristics of the participants' internet-related 
factors between those with and without neck pain. The 
median (interquartile range) of CIUS scores was 7 (2, 14). 
Participants with neck pain had a higher CIUS category 
than those without neck pain; however, there was no sig-
nificant difference with Internet usage on both weekdays 

and weekends between those with and without neck pain. 
There was also no significant difference in devices or pur-
poses of Internet use between those with and without 
neck pain (Table S2).

Table 3 shows the relationships between Internet usage 
time or PIU and the odds of neck pain. After adjustment 
for sex, age, position at school, insomnia, and psycholog-
ical distress (Model 3), a higher CIUS score was associ-
ated with a higher prevalence of neck pain (OR of 4th vs. 
1st quartiles, 1.42; 95% CI, 1.07–1.88; Trend P = .005; OR 
per 1-score higher, 1.02; 95% CI, 1.01–1.04). In the sensi-
tivity analysis (Table S1), compared to those with a CIUS 
score of less than 21, those with a 21 or higher had sig-
nificantly higher odds for neck pain (OR, 1.56; 95% CI, 
1.12–2.18) (Model 3). The analysis using the cut off value 
of 29 also showed similar results although the association 

Demographic characteristics

Neck pain

Pa
(-)
n (%)

(+)
n (%)

All 1782 (100) 800 (100)

Sex, female 570 (32.0) 349 (43.6) <.001

Age, years .002

20–29 261 (14.6) 85 (10.6)

30–39 303 (17.0) 119 (14.9)

40–49 495 (27.8) 235 (29.4)

50–59 593 (33.3) 315 (39.4)

≥60 130 (7.3) 46 (5.8)

Total duration of service, years .003

<5 246 (13.8) 74 (9.3)

5–9 197 (11.1) 77 (9.6)

10–19 393 (22.1) 167 (20.9)

20–29 493 (27.7) 247 (30.9)

≥30 453 (25.4) 235 (29.4)

Position at school .04

Principal, vice-principal 185 (10.4) 67 (8.4)

General teacher 1275 (71.5) 613 (76.6)

Full-time lecturer 230 (12.9) 80 (10.0)

Part-time lecturer 92 (5.2) 40 (5.0)

School type .79

Junior high school 727 (40.8) 322 (40.3)

Senior high school 1055 (59.2) 478 (59.8)

Having children aged ≤18 years 746 (42.6) 340 (43.3) .75

Marital status, married 1274 (72.1) 583 (73.0) .63

Insomniab 305 (18.9) 351 (48.0) <.001

Psychological distressc 249 (14.1) 307 (38.9) <.001
aP-value was assessed using a chi-square test.
bInsomnia was defined as a score greater than 6 on the Athens Insomnia Scale.
cPsychological distress was defined as more than 5 scores in Kessler 6.

T A B L E  1   Characteristics of study 
participants with and without neck pain, 
Shimane and Tottori, Japan, 2018
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did not reach statistical significance (OR, 1.68; 95% CI, 
0.85–3.31) (Model 3) due to small number of participants 
with CIUS score of 29 or higher. After adjustment for age 
and sex, subjects with a longer duration of Internet use on 
weekdays had a higher prevalence of neck pain (Model 
2) (Trend P = .03). This positive association disappeared 
after further adjustment for position at school, insomnia, 
and psychological distress (Model 3) (Trend P = .17). Even 
subjects who used the Internet less than 30 min per day 
had almost twofold higher odds of neck pain, although the 
association did not reach statistical significance (Model 
3). The association of neck pain with Internet usage time 
on weekends was weaker than that with Internet use on 
weekdays (all models). Neither the devices nor purpose of 
the Internet use was associated with neck pain after ad-
justing for confounding factors (Table S3).

4   |   DISCUSSION

Our study showed that a higher CIUS score was associated 
with a higher prevalence of neck pain among teachers 
aged 20 years or older in Japan after adjustment for con-
founding factors including insomnia and psychological 

distress. We also showed that a longer time of daily 
Internet usage on weekdays was positively associated with 
neck pain among Japanese teachers although the associa-
tions did not reach the customary level for designation of 
statistical significance. The association of neck pain with 
Internet usage time on weekdays was stronger than that 
on weekends.

The observed prevalence of neck pain assessed by NDI 
in our study was similar to that reported among Pakistan 
teachers (35.6% in 168 women and 110 men; mean age, 
32.0  years),34 but lower than those from other studies 
among Polish teachers (43.0% and 47.4% in 840 women 
and 158 men, respectively; mean age, 38.5  years),35 
among Polish university students at the medical school 
(57.3% in 73 women and 39 men; mean age, 22.9 years),36 
and among Indian university students at the department 
of computer science (65.8% in 112 women and 388 men 
aged 18–25  years).37 Moreover, in a 1-year prospective 
cohort study among Thai, healthy office workers (429 
women and 106 men; mean age, 39.2 years), the incident 
neck pain with disability (NDI ≥ 5) during the follow-up 
was 23% (95% CI, 0.15–0.31) with the mean NDI score 
of 8.4,38 and in another 1-year prospective cohort study 
among Thai, healthy office workers (501 women and 

Internet-related factor

Neck pain

Pb
(−)
n (%)

(+)
n (%)

All 1782 (100) 800 (100)

CIUS category (score range) <.001

Q1 (0–2) 522 (29.3) 180 (22.5)

Q2 (3–7) 450 (25.3) 176 (22.0)

Q3 (8–14) 449 (25.2) 218 (27.3)

Q4 (15–56) 361 (20.3) 226 (28.3)

Median (IQR) 7 (2, 13) 9 (3, 16) <.001

Internet usage time

Weekdays (min/day) .44

No use 19 (1.1) 5 (0.6)

<30 615 (34.5) 277 (34.6)

30–60 605 (34.0) 258 (32.3)

60–120 373 (20.9) 189 (23.6)

≥120 170 (9.5) 71 (8.9)

Weekends (min/day) .78

No use 32 (1.8) 15 (1.9)

<30 429 (24.1) 200 (25.0)

30–60 535 (30.0) 235 (29.4)

60–120 408 (22.9) 168 (21.0)

≥120 378 (21.2) 182 (22.8)

Abbreviation: CIUS, compulsive internet use scale; IQR, interquartile range.
aP-value was assessed using a chi-square test.

T A B L E  2   Characteristics of internet-
related factors among study participants 
with and without neck pain
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168 men; mean age, 35.7 years), the incident neck pain 
during follow-up period was 21.3% with the mean NDI 
score of 6.7.39 The discrepancy in the prevalent neck 
pain by NDI may be because of the differences in par-
ticipants' characteristics (e.g., age, sex, race, occupation) 
between studies.

In most previous studies, PIU is suggested to be re-
lated to psychological problems among schoolteachers. 
A cross-sectional study among 1696 junior high school 
teachers in Japan indicated that those who were at risk of 
PIU had a positive relationship with one factor of burnout 
syndrome: depersonalization.3 Another cross-sectional 
study among 2663 junior and senior high school teachers 
in Japan proved that teachers with more severe psycho-
logical distress, regardless of gender, used the Internet in 
a more problematic way.24 However, to our knowledge, 
there were few studies on the relationship between PIU 
and physical disorders, and therefore, this is the first study 
looking at schoolteachers to examine this issue.

Our results proved that a higher CIUS score was as-
sociated with a higher prevalence of neck pain among 
teachers aged 20 years or older in Japan. Previous stud-
ies among mainly adolescents or college students have 
reported the association of PIU and musculoskeletal 
pain. A study among 4211 college students aged 16–24 
in China found that severe PIU, assessed by the inter-
net addiction test (IAT), was related to musculoskeletal 
pain in multiple body sites.14 However, as the IAT is 
heavily skewed toward younger people, the CIUS is con-
sidered to be a better scale than the IAT for measuring 
problematic compulsive Internet behavior.21 Computer 
usage time exceeding 2 h/day was also positively asso-
ciated with neck-shoulder pain in 6003 Finnish adoles-
cents aged 14–16  years old.15 In addition, smartphone 
addiction rated by the Smartphone Addiction Scale was 
associated with neck problems and disability among 
78 students with a mean age (SD) of 21.3 (1.7) years.40 
Our findings among Japanese teachers aged 20 years or 

T A B L E  3   Odds ratios for neck pain by CIUS score and Internet usage time

Number of 
participants

Number of case 
(%) Model 1 (95% CI) Model 2 (95% CI) Model 3 (95% CI)

All 2582 800 (31.0)

CIUS category (score range)

Q1 (0–2) 702 180 (25.6) 1.00 (ref) 1.00 (ref) 1.00 (ref)

Q2 (3–7) 626 176 (28.1) 1.13 (0.89–1.45) 1.21 (0.94–1.55) 1.17 (0.89–1.53)

Q3 (8–14) 667 218 (32.7) 1.41 (1.11–1.78) 1.59 (1.25–2.02) 1.45 (1.11–1.89)

Q4 (15–56) 587 226 (38.5) 1.82 (1.43–2.30) 2.18 (1.69–2.80) 1.42 (1.07–1.88)

P for trend <.001 <.001 .005

Per 1-score higher 1.03 (1.02–1.04) 1.04 (1.03–1.06) 1.02 (1.01–1.04)

P <.001 <.001 .001

Internet usage time

Weekdays (min/day)

No use 24 5 (20.8) 1.00 (ref) 1.00 (ref) 1.00 (ref)

<30 892 277 (31.1) 1.71 (0.63–4.63) 1.81 (0.66–4.95) 2.11 (0.72–6.21)

30–60 863 258 (29.9) 1.62 (0.60–4.39) 1.91 (0.70–5.22) 2.05 (0.69–6.04)

60–120 562 189 (33.6) 1.93 (0.71–5.24) 2.43 (0.88–6.70) 2.55 (0.86–7.58)

≥120 241 71 (29.5) 1.59 (0.57–4.42) 2.07 (0.73–5.86) 2.30 (0.75–7.05)

P for trend .61 .03 .17

Weekends (min/day)

No use 47 15 (31.9) 1.00 (ref) 1.00 (ref) 1.00 (ref)

<30 629 200 (31.8) 0.99 (0.53–1.88) 1.07 (0.56–2.04) 0.79 (0.45–1.82)

30–60 770 235 (30.5) 0.94 (0.50–1.76) 1.09 (0.57–2.07) 0.89 (0.45–1.78)

60–120 576 168 (29.2) 0.88 (0.46–1.66) 1.07 (0.56–2.06) 0.86 (0.43–1.74)

≥120 560 182 (32.5) 1.03 (0.54–1.94) 1.36 (0.70–2.63) 1.06 (0.52–2.16)

P for trend .98 .11 .47

Note: All values are expressed as ORs and 95% CIs based on logistic regression. Model 1 was a crude model. Model 2 was adjusted for sex and age. Model 3 was 
additionally adjusted for position at school, insomnia, and psychological distress.
Abbreviations: CI, confidence interval; CIUS, compulsive internet use scale; OR, odds ratio.
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older, in addition to the abovementioned prior evidence 
mainly among adolescent or college students, indicate 
that PIU or longer usage of the Internet is associated 
with physical disorders such as musculoskeletal pain 
from adolescence to adulthood.

The exact mechanism of the association between 
PIU and musculoskeletal pain remains unknown, but 
most studies have postulated that Internet usage time 
would mediate this relationship.13,14 A link between PIU 
and excessive Internet usage time was most commonly 
accepted,3,41 indicating the possible mechanism of the 
association of PIU with development of musculoskele-
tal pain.14 During Internet or smartphone use, such as 
chatting with a friend by text message or playing games 
online, users often remain in a fixed position while grip-
ping their smartphones for an extended period of time 
with wrists extended and pronated, elbows flexed, and 
head down.14 These poor postural habits could lead 
to strain on the muscles, tendons, and disks, conse-
quently resulting in neck, shoulder, elbow, and wrist/
hand pain.14 In our study, compared with non-Internet 
users, almost twice higher odds of neck pain were found 
among weekday online users and were less apparent on 
weekends. This might be because the Internet is used in 
a more relaxed state on weekends, which leads to reduc-
ing the use of neck muscles.42 Musculoskeletal pain has 
been reported to be associated with not only the length 
of Internet use, but also poor posture,43,44 lightning,45 
mental status,31,46 and other causes,43 suggesting the 
complex factors in the development of neck pain. The 
exact explanation linking neck pain and PIU remains 
unclear and warrants further research.

The strengths of our study include the point that, to 
our knowledge, this study represents the first report on 
the association between PIU or Internet usage time and 
neck pain, one of the most prevalent musculoskeletal 
symptoms,17,18 among adults aged 20  years or older. In 
addition, our measurements for main variables used stan-
dardized methods with eligible validation for evaluating 
both PIU and neck pain.

However, the limitations of our study warrant con-
sideration. First, a causative link between PIU and neck 
pain could not be established because of a cross-sectional 
design. Second, the possibility of potential selection bias 
needs to be considered when especially mentioning the 
prevalence of PIU, long Internet usage time, and neck pain 
due to low response rate (33.2%) for the questionnaire. 
Third, the number of people who do not use the Internet 
(reference) on weekdays or weekends was very small, 
thus yielding relatively low statistical power to detect 
true associations. The association between the amount of 
Internet usage especially on weekdays and neck pain did 
not reach the customary level for designation of statistical 

significance with a wide 95% CI, possibly as a result of 
the small sample size. Fourth, we carefully controlled for 
major known confounders; however, our findings may be 
partly explained by differences in unknown confounders. 
Finally, as only schoolteachers aged 20 years or older in 
Japanese rural areas were included in the analysis, our re-
sults cannot be generalized to other populations.

5   |   CONCLUSION

Problematic internet use based on a high score on the CIUS 
was positively associated with neck pain among Japanese 
junior and senior high school teachers aged 20 years and 
older, even after adjusting for insomnia and psychological 
distress. We showed that PIU was one of the independent 
factors for neck pain among adults. Our results suggest 
that adults with PIU may be at risk of physical disorders 
in addition to mental health disorders. In future research, 
it will be necessary to explore the causative links between 
PIU and musculoskeletal pain with prospective cohort or 
other interventional studies.

ACKNOWLEDGMENTS
The authors are grateful to Ms. Toshimi Yoneyama and 
Ms. Izumi Okui for the collection and assembling of the 
data. The authors would also like to thank Jennifer Shank 
Monma for proofreading the manuscript. This work was 
funded by a Grant-in-Aid for Scientific Research (C) in the 
JSPS KAKENHI Grant (no. 18K10103).

DISCLOSURE
Approval of the research protocol: This survey was approved 
by the Institutional Review Board of Shimane University 
(No. 3274, Approved on July 24, 2018) and Okayama 
University (No.2020–027, Approved on January 31, 2020). 
Informed consent: Informed consent was waived because 
of the anonymous and voluntary nature of the present 
study. Registry and the registration no. of the study/trial: 
N/A. Animal studies: N/A. Conflict of interest: None.

AUTHOR CONTRIBUTIONS
Takashi Hisamatsu, Mari Fukuda, Hideki Tsumura, Rina 
Tsuchie, Masako Suzuki, Nagisa Sugaya, Koshi Nakamura, 
Kenzo Takahashi, and Hideyuki Kanda contributed to the 
conception and design. Mari Fukuda, Hideki Tsumura, 
Rina Tsuchie, Masako Suzuki, Nagisa Sugaya, Koshi 
Nakamura, Kenzo Takahashi, and Hideyuki Kanda col-
lected the data. Rina Tanabe, Takashi Hisamatsu, Mari 
Fukuda, and Hideyuki Kanda analyzed and interpreted 
the data. Rina Tanabe drafted the article. All authors 
critically revised the article for intellectual content. All 
authors approved the final version.



8 of 9  |      TANABE et al.

DATA AVAILABILITY STATEMENT
The data that support the findings of this study are avail-
able from the corresponding author upon reasonable 
request.

ORCID
Rina Tanabe   https://orcid.org/0000-0003-2295-1598 
Koshi Nakamura   https://orcid.org/0000-0001-8141-7614 

REFERENCES
	 1.	 Union IT. ICT Statistics. 2019; https://www.itu.int/en/ITU-D/

Stati​stics/​Pages/​stat/defau​lt.aspx. Accessed November 2, 2020.
	 2.	 Union IT. Facts and Figures 2019. Measuring digital develop-

ment. 2019; https://itu.foleon.com/itu/measu​ring-digit​al-devel​
opmen​t/inter​net-use/. Accessed November 2, 2020.

	 3.	 Iwaibara A, Fukuda M, Tsumura H, Kanda H. At-risk Internet 
addiction and related factors among junior high school 
teachers-based on a nationwide cross-sectional study in Japan. 
Environ Health Prev Med. 2019;24(1):3.

	 4.	 Young K. Internet addiction: diagnosis and treatment consider-
ations. J Contemp Psychother. 2009;39(4):241-246.

	 5.	 Kuss DJ, Griffiths MD, Karila L, Billieux J. Internet addiction: 
a systematic review of epidemiological research for the last de-
cade. Curr Pharm Design. 2014;20(25):4026-4052.

	 6.	 Stoeber J, Rennert D. Perfectionism in school teachers: rela-
tions with stress appraisals, coping styles, and burnout. Anxiety 
Stress Coping. 2008;21(1):37-53.

	 7.	 Desrumaux P, Lapointe D, Sima MN, Boudrias JS, Savoie A, 
Brunet L. The impact of job demands, climate, and optimism 
on well-being and distress at work: what are the mediating 
effects of basic psychological need satisfaction? Eur Rev Appl 
Psychol-Rev Eur Psychol Appl. 2015;65(4):179-188.

	 8.	 Skaalvik EM, Skaalvik S. Job demands and job resources as pre-
dictors of teacher motivation and well-being. Soc Psychol Educ. 
2018;21(5):1251-1275.

	 9.	 Bannai A, Ukawa S, Tamakoshi A. Long working hours and 
psychological distress among school teachers in Japan. J Occup 
Health. 2015;57(1):20-27.

	10.	 Ministry of Education, Culture, Sports, Science and Technology-
Japan. OECD Teaching and Learning International Survey 
(TALIS) 2018 Report—The Point of Teachers and School Leaders 
as Lifelong Learners. Tokyo, Japan: Ministry of Education, 
Culture, Sports, Science and Technology-Japan; 2018.

	11.	 Ochiai M. Teacher burnout: a review. Jpn J Educ Psychol. 
2003;51(3):351-364.

	12.	 Vos T, Allen C, Arora M, et al. Global, regional, and na-
tional incidence, prevalence, and years lived with disability 
for 310 diseases and injuries, 1990–2015: a systematic anal-
ysis for the Global Burden of Disease Study 2015. Lancet. 
2016;388(10053):1545-1602.

	13.	 Suris JC, Akre C, Piguet C, Ambresin AE, Zimmermann G, 
Berchtold A. Is internet use unhealthy? A cross-sectional 
study of adolescent Internet overuse. Swiss Med Wkly. 
2014;144:w14061.

	14.	 Yang G, Cao J, Li Y, et al. Association between internet addic-
tion and the risk of musculoskeletal pain in Chinese college 
freshmen—a cross-sectional study. Front Psychol. 2019;10:​
1959.

	15.	 Hakala PT, Rimpelä AH, Saarni LA, Salminen JJ. Frequent 
computer-related activities increase the risk of neck-shoulder 
and low back pain in adolescents. Eur J Public Health. 
2006;16(5):536-541.

	16.	 Tsumura H, Kanda H, Sugaya N, Tsuboi S, Takahashi K. 
Prevalence and risk factors of internet addiction among em-
ployed adults in Japan. J Epidemiol. 2018;28(4):202-206.

	17.	 Ayanniyi O, Ukpai BO, Adeniyi AF. Differences in prevalence 
of self-reported musculoskeletal symptoms among computer 
and non-computer users in a Nigerian population: a cross-
sectional study. BMC Musculoskelet Disord. 2010;11:177.

	18.	 Vos T, Flaxman AD, Naghavi M, et al. Years lived with disabil-
ity (YLDs) for 1160 sequelae of 289 diseases and injuries 1990–
2010: a systematic analysis for the Global Burden of Disease 
Study 2010. Lancet. 2012;380(9859):2163-2196.

	19.	 Vernon H, Mior S. The Neck Disability Index: a study of reliabil-
ity and validity. J Manipulative Physiol Ther. 1991;14(7):409-415.

	20.	 Takeshita K, Oshima Y, Ono T, et al. Validity, reliability and 
responsiveness of the Japanese version of the Neck Disability 
Index. J Orthop Sci. 2013;18(1):14-21.

	21.	 Yong RKF, Inoue A, Kawakami N. The validity and psycho-
metric properties of the Japanese version of the Compulsive 
Internet Use Scale (CIUS). BMC Psychiatry. 2017;17(1):201.

	22.	 Guertler D, Rumpf H-J, Bischof A, et al. Assessment of prob-
lematic internet use by the Compulsive Internet Use Scale and 
the Internet Addiction Test: a sample of problematic and patho-
logical gamblers. Eur Addict Res. 2014;20(2):75-81.

	23.	 Rumpf H-J, Vermulst AA, Bischof A, et al. Occurence of in-
ternet addiction in a general population sample: a latent class 
analysis. Eur Addict Res. 2014;20(4):159-166.

	24.	 Tsumura H, Kanda H, Sugaya N, Tsuboi S, Fukuda M, Takahashi 
K. Problematic internet use and its relationship with psycho-
logical distress, insomnia, and alcoholism among schoolteach-
ers in Japan. Cyberpsych Beh Soc N. 2018;21(12):788-796.

	25.	 Okajima I, Nakajima S, Kobayashi M, Inoue Y. Development 
and validation of the Japanese version of the Athens Insomnia 
Scale. Psychiatry Clin Neurosci. 2013;67(6):420-425.

	26.	 Kessler RC, Andrews G, Colpe LJ, et al. Short screening scales 
to monitor population prevalences and trends in non-specific 
psychological distress. Psychol Med. 2002;32(6):959-976.

	27.	 Furukawa TA, Kawakami N, Saitoh M, et al. The perfor-
mance of the Japanese version of the K6 and K10 in the World 
Mental Health Survey Japan. Int J Methods Psychiatr Res. 
2008;17(3):152-158.

	28.	 Sakurai K, Nishi A, Kondo K, Yanagida K, Kawakami N. 
Screening performance of K6/K10 and other screening instru-
ments for mood and anxiety disorders in Japan. Psychiatry Clin 
Neurosci. 2011;65(5):434-441.

	29.	 Silva GR, Pitangui AC, Xavier MK, Correia-Júnior MA, De 
Araújo RC. Prevalence of musculoskeletal pain in adolescents 
and association with computer and videogame use. J Pediatr 
(Rio J). 2016;92(2):188-196.

	30.	 Korhonen T, Ketola R, Toivonen R, Luukkonen R, Häkkänen 
M, Viikari-Juntura E. Work related and individual predictors 
for incident neck pain among office employees working with 
video display units. Occup Environ Med. 2003;60(7):475-482.

	31.	 Derakhshanrad N, Yekaninejad MS, Mehrdad R, Saberi H. 
Neck pain associated with smartphone overuse: cross-sectional 
report of a cohort study among office workers. Eur Spine J. 
2021;30(2):461-467.

https://orcid.org/0000-0003-2295-1598
https://orcid.org/0000-0003-2295-1598
https://orcid.org/0000-0001-8141-7614
https://orcid.org/0000-0001-8141-7614
https://www.itu.int/en/ITU-D/Statistics/Pages/stat/default.aspx
https://www.itu.int/en/ITU-D/Statistics/Pages/stat/default.aspx
https://itu.foleon.com/itu/measuring-digital-development/internet-use/
https://itu.foleon.com/itu/measuring-digital-development/internet-use/


      |  9 of 9TANABE et al.

	32.	 Gustafsson E, Thomee S, Grimby-Ekman A, Hagberg M. Texting 
on mobile phones and musculoskeletal disorders in young 
adults: a five-year cohort study. Appl Ergon. 2017;58:208-214.

	33.	 Nele Nyenhuis AB. The Compulsive Internet Use Scale (CIUS) 
adapted to assess excessive multiplayer gaming. J Addict Res 
Ther. 2013;4(05):164.

	34.	 Arsh A, Idrees S, Zafar N, Amin B, Ahad S. Neck pain & disabil-
ity among school teachers and its association with gender, body 
mass index, classes per week and method of lecture delivery. 
Physik Med Rehabilitationsmed Kurort. 2020;30(3):180-183.

	35.	 Rottermund J, Knapik A, Saulicz E, et al. Back and neck pain 
among school teachers in Poland and its correlations with 
physical activity. Med Pr. 2015;66(6):771-778.

	36.	 Kuć J, Żendzian-Piotrowska M. A pilot study evaluating the 
prevalence of cervical spine dysfunction among students of 
dentistry at the medical university. Front Neurol. 2020;11:200.

	37.	 Bhardwaj Y, Mahajan R. Prevalence of neck pain and disability 
in computer users. Int J Sci Res. 2017;6:1288-1290.

	38.	 Paksaichol A, Janwantanakul P, Lawsirirat C. Development of 
a neck pain risk score for predicting nonspecific neck pain with 
disability in office workers: a 1-year prospective cohort study. J 
Manipulative Physiol Ther. 2014;37(7):468-475.

	39.	 Sihawong R, Sitthipornvorakul E, Paksaichol A, Janwantanakul P. 
Predictors for chronic neck and low back pain in office workers: a 
1-year prospective cohort study. J Occup Health. 2016;58(1):16-24.

	40.	 AlAbdulwahab SS, Kachanathu SJ, AlMotairi MS. Smartphone 
use addiction can cause neck disability. Musculoskelet Care. 
2017;15(1):10-12.

	41.	 Kitazawa M, Yoshimura M, Murata M, et al. Associations be-
tween problematic Internet use and psychiatric symptoms 
among university students in Japan. Psychiatry Clin Neurosci. 
2018;72(7):531-539.

	42.	 Hansraj KK. Assessment of stresses in the cervical spine 
caused by posture and position of the head. Surg Technol Int. 
2014;25:277-279.

	43.	 Eltayeb S, Staal JB, Hassan A, de Bie RA. Work related risk 
factors for neck, shoulder and arms complaints: a cohort 
study among dutch computer office workers. J Occup Rehabil. 
2009;19(4):315-322.

	44.	 Mohan V, Inbaraj LR, George CE, Norman G. Prevalence of 
complaints of arm, neck, and shoulders among computer pro-
fessionals in Bangalore: a cross-sectional study. J Family Med 
Prim Care. 2019;8(1):171-177.

	45.	 d'Errico A, Caputo P, Falcone U, et al. Risk factors for upper ex-
tremity musculoskeletal symptoms among call center employ-
ees. J Occup Health. 2010;52(2):115-124.

	46.	 Grimby-Ekman A, Andersson EM, Hagberg M. Analyzing mus-
culoskeletal neck pain, measured as present pain and periods 
of pain, with three different regression models: a cohort study. 
BMC Musculoskelet Disord. 2009;10:11.

SUPPORTING INFORMATION
Additional supporting information may be found in the 
online version of the article at the publisher’s website.

How to cite this article: Tanabe R, Hisamatsu T, 
Fukuda M, et al. The association between 
problematic internet use and neck pain among 
Japanese schoolteachers. J Occup Health. 
2021;63:e12298. doi:10.1002/1348-9585.12298

https://doi.org/10.1002/1348-9585.12298

