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Abstract�  
Background : Non-specific pain or discomfort in the neck and shoulder girdle, called katakori in 
Japanese, is a common, chronic musculoskeletal condition worldwide.  However, its various clinical 
features are incompletely characterized, even among medical professionals.  We aimed to clarify 
factors affecting katakori and to investigate objectively the associated neck muscle stiffness and 
skeletal muscle volume.�  
Methods : All staff members at our private hospital were surveyed about their lifestyle, physical 
and mental status, and katakori symptoms, using a self-administered questionnaire.  Multiple logis-
tic regression analysis was used to explore possible katakori risk factors.  On secondary assess-
ment, ultrasound elastography of the trapezius muscle as well as limb/trunk muscle mass were com-
pared between subjects with severe symptoms and subjects without katakori, using propensity 
score matching.�  
Results : Of 359 participants enrolled, nearly 75% had katakori to some degree.  Spending time on 
a computer during work (adjusted odds ratio [aOR] : 1.82 for 3-6 hours, aOR : 2.48 for > 6 hours), 
being female (aOR : 3.75), and having unsatisfactory sleep (aOR : 2.92) were potential risk factors 
for katakori.  Comparison of 13 matched pairs showed a significantly stiffer trapezius in subjects 
with severe katakori symptoms, but no apparent differences in limb/trunk muscle mass.�  
Conclusions : Katakori was particularly prevalent in our hospital staff.  Possible risk factors for 
disabling katakori were doing long-term computer work, being female, and having unsatisfactory 
sleep.  Symptoms seem to be associated with elevated neck muscle stiffness.  These findings 
could guide working condition improvements to mitigate katakori.

Key words : katakori, neck/shoulder pain, neck muscle stiffness, musculoskeletal pain, occupation-
al health

Introduction

Chronic musculoskeletal disorders in the neck/
shoulder region are common worldwide, particularly 
among middle-aged individuals.  Of these, nonspe-
cific chronic dull pain or discomfort of the neck and 
shoulder(s), called katakori in Japanese, had the sec-

ond highest prevalence among persons with any 
subjective symptoms in a comprehensive survey 
conducted in Japan in 20191).  Katakori was the 
most frequent symptom (11.2%) in women and the 
second most frequent symptom (5.7%) in men, after 
low back pain, among overall complaints.  However, 
specific clinical features of katakori are inadequately 
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characterized, because medical clinic visits for this 
condition are infrequent and quantitative diagnostic 
tools for symptomatic patients are lacking.	

Previous studies identified female sex2-7), low 
levels of worksite support2,3), psychological stress2,6), 
and sleep disturbance6,8) as potential katakori risk 
factors.  Moreover, neck/shoulder stiffness is asso-
ciated with a reduction in health-related quality of 
life5,7).  These analyses were mainly performed us-
ing data obtained from residents or workers in par-
ticular regions, in contrast to our investigation of all 
staff members at a hospital.  Thus, the status of 
katakori in the context of a healthcare work environ-
ment can now be better understood, with the poten-
tial to improve interventions more broadly.

For non-invasive quantitative measurement of 
neck/shoulder muscle tension, some researchers 
have attempted to quantify muscle stiffness using 
various methods, including magnetic resonance elas-
tography9,10), muscle hardness measurement11,12), and 
ultrasound elastography11,13-16).  Ultrasound elastogra-
phy may be the most feasible of these methods in med-
ical practice.  Increased stiffness of the upper trape-
zius, an area associated with katakori, was confirmed 
by elastography in young symptomatic patients when 
compared to healthy controls13,14,16).  However, the 
groups’ background characteristics were not well 
balanced, particularly considering that neck/shoulder 
complaints are more common among middle-aged 
workers.  A study that minimizes confounding vari-
ables and includes middle-aged workers might pro-
vide a clearer understanding of katakori. 

Additionally, bioelectrical impedance analysis, 
which allows body composition measurement, has 
recently been utilized in patients with not only sar-
copenia but also chronic low back pain17) and osteo-
porosis18,19).  Increasing neck/shoulder pain severi-
ty, either alone or in conjunction with pain in other 
joints and in the lower back, has a substantial impact 
on physical function and well-being20).  Considering 
the coexistence of pain at other body sites, there is a 
possibility of whole-body skeletal muscle mass re-
duction.  However, to our knowledge, there have 
been no reports on the relationship between katako-
ri and limb/trunk muscle volume.

This study aimed first to assess katakori status 
among all categories of hospital workers.  Second, 
we objectively evaluated neck stiffness and limb/
trunk muscle mass in propensity score-matched 
pairs with and without katakori. 

Subjects and methods

Participants

In this cross-sectional, observational study, we 
approached all staff members (n = 470) of our gen-
eral hospital (198 beds) between May and July of 
2020.  Informed consent from all participants was 
documented in writing.  A self-administered ques-
tionnaire about katakori and related daily life was 
concurrently distributed to all staff members and 
collected within 2 weeks for the primary survey.  Staff 
included nurses, medical office workers, physiother-
apists, nursing assistants, doctors, and others.  Ex-
clusion criteria included being on leave during the 
survey period.  For a subset of paired subjects with 
severe katakori and without katakori, propensity 
score matching was used for a secondary survey 
within 2 months after the primary survey. 

The study protocol was examined by and re-
ceived approval (#20010801) from our hospital’s 
ethics committee, which is guided by local policy, 
national law, the World Medical Association Declara-
tion of Helsinki.  This study was also registered in 
Japan’s national clinical trial site (UMIN000040483).

Assessment 

The participants were initially asked to com-
plete all questions specifically intended to assess in-
dividual characteristics (i.e., age, sex, body mass in-
dex [BMI],  smoking habit,  daily t ime using 
computers for work, daily time using mobile devices 
not work-related, physical and mental burdens in re-
lation to work, regular exercise, and sleep satisfac-
tion).  BMI was calculated using self-reported 
weight and height.  Smoking habit was dichoto-
mized by the current status as Yes or No.  Daily 
hours using occupational computers and non-occu-
pational mobile devices were grouped into three cat-
egories (<3, 3-6, >6 hours).  Levels of physical 
and mental burden could be Mild, Moderate, or Se-
vere in response to the question, “How do you rate 
the physical and mental burden of your work?”  Reg-
ular exercise habits were defined as continued exer-
cise of at least 30 minutes/day on at least 2 days/
week for at least a year, according to the Japanese 
Ministry of Health, Labour and Welfare.  Sleep was 
assessed with the question, “How do you rate your 
sleep satisfaction?”  Allowable answers were Satis-
fied, Not Satisfied, or Neither.

To assess katakori, the primary survey ques-
tion solicited subjective assessment of bilateral or 
unilateral symptoms by frequency as Constant, Oc-
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casional, or None during the past 3 months.  Sub-
jects with katakori symptoms used a numerical rat-
ing scale (NRS) to describe the worst symptoms 
they experienced during the past month.  The 
11-point scale ranged from 0 = no symptoms to 10 
= worst imaginable symptoms.  In the primary sur-
vey, factors related to the onset of katakori (Constant 
or Occasional) were investigated in comparison with 
a reference group without katakori.

As a secondary survey, propensity score-

matched pairs were selected from a group with bilat-
eral severe katakori (Constant ; NRS ≥ 8) and a 
control group without symptoms, to adjust for indi-
vidual characteristics.  To evaluate the stiffness of 
the upper trapezius muscle directly, an ultrasonic di-
agnostic apparatus (HI VISION Avius® ; Hitachi, 
Ltd., Tokyo, Japan), equipped for real-time tissue 
elastography with a linear array transducer, was 
used to measure muscle elasticity between 3 : 00 
pm and 5 : 00 pm on a subject’s work day.  An 
acoustic coupler was connected to the transducer via 
a plastic attachment as a reference for strain in the 
control individuals.  The transducer was placed on 
the superior trapezius, corresponding to the middle 
point of the spina scapulae in the sitting posi-
tion.  Strain was induced by repetitive light com-
pression with the transducer.  Bilateral muscle 
strain was measured by a physician, masked  from 
participants’ survey data, twice per side.  The 
strain ratio (control reference/muscle) was automati-
cally calculated and was used to compare muscle 
elasticity (the higher the strain ratio, the stiffer the 
muscle).  The average of all obtained values for 
each subject was calculated.  In our pilot study with 
10 volunteers (5 with and 5 without katakori), the 
repeatability of ultrasonic measurements was deter-
mined by the intraclass correlation coefficient 
(ICC1,2).  The ICC was 0.76 (95% confidence inter-
val [CI] : 0.49-0.90), indicating good reliability of 
this method21). 

Limb/trunk muscle volume was measured with 
a bioelectrical impedance analysis (BIA) device (In-
Body 770® body composition analyzer ; InBody Co., 
Ltd., Seoul, Korea) in the standing position.  Mus-
cle mass was measured as tissue volume excluding 
fat and bone mass.  Limb/trunk muscle masses 
were determined directly from lean mass values 
provided by the device.  Limb/trunk muscle mass 
indices were acquired by dividing each muscle mass 
by body height squared (kg/m2) and were compared 
between the severe katakori and non-katakori 
groups. 

Statistical analysis

The primary analysis included all participants 
who responded to the questionnaire.  Continuous 
variables, categorical variables, and ordered vari-
ables are presented as means ± standard deviation, 
stand-alone numbers, and medians with interquar-
tile range, respectively.  Demographic data were 
assessed using the χ2 test, unpaired t-test, and 
Mann-Whitney U test.  Factors related to katakori 
were analyzed using single logistic regression.  Re-
sults were initially reported as crude odds ratios 
(ORs) with 95% CIs.  Furthermore, multiple logis-
tic regression adjusted for the following independent 
variables : age, sex, BMI, smoking habit, computer 
use time, mobile device use time, physical burden, 
mental burden, regular exercise, and sleep.

In the secondary survey, we used 1 : 1 nearest-
neighbor propensity score matching, based on the 10 
aforementioned characterization variables, to create 
well-matched groups, inasmuch as the primary sur-
vey was an unmatched, case-control analysis of all 
participants.  Differences in strain ratio and trunk 
muscle mass were compared between severe katako-
ri and non-katakori groups using the non-paired t-
test for data with a normal distribution and the Mann-

Whitney U test for non-normally distributed data. 
Statistical significance was set at P < 0.05.  Data 

were analyzed using the freely available EZR (Easy R, 
ver. 1.40, Jichi Medical University, Kanda Yoshinobu).

Results

Among 470 staff members, 101 declined partici-
pation and 10 did not complete the questionnaire, leav-
ing  359  s ta f f  members  (83  males  and  276 
females ; mean age, 39.5 years ; range 22-72 years) 
who were included in the analyses (Figure 1).  These 
included 163 nurses (45.4%), 57 medical office work-
ers (15.9%), 37 physiotherapists (10.3%), 26 nursing 
assistants (7.2%), 17 doctors (4.7%), and other staff 
members.  The prevalence of self-reported katako-
ri among nurses, medical office workers, physio-
therapists, nursing assistants, and doctors was 
80.4% (131 out of 163), 93.0% (53 out of 57), 51.4% 
(19 out of 37), 73.1% (19 out of 26), and 35.3% (6 out 
of 17), respectively.

Of the 359 participants, constant (134) or occa-
sional (134) katakori was found in 268, a prevalence 
of 74.7% at the time of the primary survey.  Of 
those, 243 (90.7%) had bilateral and 25 (9.3%) had 
unilateral symptoms.  The characteristics according 
to subjective assessments are shown in Table 
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Table 1.  Characteristics of participants with and without katakori

Katakori Katakori Non-katakori 

constant (n = 134) occasional (n = 134) P-value n = 268 n = 91 P-value

Age 41.3 ± 10.9 38.7 ± 11.7 0.06 40.0 ± 11.3 38.1 ± 14.2 0.19

Sex 
  Male
  Female

17
117

(12.7%)
(87.3%)

28
106

(20.9%)
(79.1%)

0.10
45

223
(16.8%)
(83.2%)

38
53

(41.8%)
(58.2%)

<0.01

BMI (kg/m2) 21.8 ± 3.2 21.8 ± 3.4 0.95 21.8 ± 3.3 22.4 ± 3.4 0.17

Smoking habit
  Yes
  No

16
118 

(11.9%)
(88.1%)

8
126

(6.0%)
(94.0%)

0.13
24

244
(9.0%)
(91.0%)

10
81

(11.0%)
(89.0%)

0.72

Computer time at work
  < 3 (hours per day)
  3-6
  > 6

33
63
38

(24.6%)
(47.0%)
(28.4%)

51
58
25

(38.1%)
(43.3%)
(18.7%)

<0.01
84

121
63

(31.3%)
(45.1%)
(23.5%)

45
34 
12

(49.5%)
(37.4%)
(13.2%)

<0.01

Mobile device time (non-work)
  < 3 (hours per day)
  3-6
  > 6	

79
48

7

(59.0%)
(35.8%)
(5.2%)

87 
44 

3 

(64.9%)
(32.8%)
(2.2%)

0.25
166

92
10

(61.9%)
(34.3%)
(3.7%)

58
27

6

(63.7%)
(29.7%)
(6.6%)

0.92

Physical burden at work
  Mild
  Moderate
  Severe

36
78
20

(26.9%)
(58.2%)
(14.9%)

24
99
11

(17.9%)
(73.9%)
(8.2%)

0.65
60

177
31

(22.4%)
(66.0%)
(11.6%)

19
63

9

(20.9%)
(69.2%)
(9.9%)

0.99

Mental burden at work
  Mild
  Moderate
  Severe    

9
80
45

(6.7%)
(59.7%)
(33.6%)

16
85
33

(11.9%)
(63.4%)
(24.6%)

0.052
25

165
78

(9.3%)
(61.6%)
(29.1%)

10
60
21

(11.0%)
(65.9%)
(23.1%)

0.27

Regular exercise habit
  Yes
  No

10
124

(7.5%)
(92.5%)

15
119

(11.2%)
(88.8%)

0.30
25

243
(9.3%)
(90.7%)

10
81

(11.0%)
(89.0%)

0.65

Sleep satisfaction
  Satisfied
  Neither (neutral)
  Dissatisfied

31
30
73

(23.1%)
(22.4%)
(54.5%)

47
27
60

(35.1%)
(20.1%)
(44.8%)

0.047
78 
57 

133 

(29.1%)
(21.3%)
(49.6%)

44 
20 
27 

(48.4%)
(22.0%)
(29.7%)

<0.01

NRS 6.8 ± 1.8 4.8 ± 2.0 <0.01 5.8 ± 2.2 N/A N/A

Variable data : mean ± standard deviation ; categorical data : number of cases
BMI : body mass index ; NRS : numerical rating scale (0-10) ; N/A : not applicable

Fig. 1.  Flowchart showing recruitment and inclusion of study participants of 470 eligible 
participants, 359 were included in analyses for the primary survey.  After propensity 
score matching, 13 pairs were selected for the secondary survey.
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1.  Comparing subgroups of katakori, NRS scores 
were significantly higher among those with constant 
katakori (6.8 ± 1.8) than those with occasional kata-
kori (4.8 ± 2.0).  A pronounced longer occupational 
computer-use time and lower sleep satisfaction 
were observed among those with constant rather 
than occasional katakori. 

Compared to the non-katakori group, subjects 
with katakori were more commonly female and had 
longer occupational computer-use time and lower 
sleep satisfaction, by univariate analysis.  Multivar-
iate regression analysis revealed that being female 
(adjusted odds ratio [aOR] : 3.75, 95% CI : 2.04-

6.87), computer-use time at work > 3 hours 
( a O R : 1 . 8 2 ,  9 5 %  C I : 1 . 0 1 - 3 . 2 8  f o r  3 - 6 
hours ; aOR : 2.48, 95% CI : 1.14-5.38 for > 6 
hours), and dissatisfaction with sleep (aOR : 2.92, 
95% CI : 1.60-5.32) were factors affecting katakori 
onset (Table 2).  Other factors – age, BMI, smoking 
habit, non-work mobile device-use, physical burden, 
mental burden, and regular exercise – did not signifi-
cantly affect outcomes.

As a secondary outcome, in the 13 matched 
pairs (n = 26 ; mean age, 40.9 years), all subjects 
with katakori had bilateral symptoms in the area 
corresponding to the upper trapezius.  There was a 
significant increase in the strain ratio of the trape-
zius in the severe katakori group compared to that 
in the non-katakori group (Table 3).  There was no 
apparent difference in limb/trunk muscle mass be-
tween the two groups.

Discussion

This study revealed that approximately 75% of 
hospital staff members overall complained of katako-
ri to some degree.  Multivariate analysis showed 
that being female, using a computer at work > 3 
hours, and having unsatisfactory sleep were poten-
tial katakori risk factors.  Furthermore, subjects 
with severe katakori had greater trapezius muscle 
stiffness than non-katakori subjects.  Katakori was 
not associated with limb/trunk muscle mass.

Discomfort due to neck/shoulder pain or stiff-

Table 2.  Factors related to the presence of katakori

Crude odds ratio 95% CI P-value Adjusted odds ratio a 95% CI P-value

Age 1.01 0.99-1.03 0.19 1.00 0.98-1.02 0.89

Sex 
  Male
  Female                            

Reference
3.55 2.10-6.01 < 0.01

Reference
3.75 2.04-6.87 < 0.01

BMI (kg/m2)   0.95 0.89-1.02 0.17 0.97 0.89-1.05 0.40

Smoking habit
  Yes
  No

Reference
1.26 0.58-2.74 0.57

Reference
0.81 0.32-2.04 0.65

Computer time at work
  < 3 (hours per day)
  3-6
  > 6

Reference
1.91
2.81

1.13-3.22
1.37-5.75

0.02
< 0.01

Reference
1.82
2.48

1.01-3.28
1.14-5.38

0.048
0.02

Mobile device time (non-work)
  < 3 (hours per day)
  3-6
  > 6	

Reference
1.19
0.58

0.71-2.01
0.20-1.67

0.51
0.32

Reference
1.18
0.54

0.64-2.17
0.16-1.78

0.59
0.31

Physical burden at work    
  Mild
  Moderate
  Severe

Reference
0.89
1.09

0.49-1.61
0.44-2.9

0.70
0.85

Reference
0.92
1.08

0.47-1.77
0.38-3.04

0.80
0.89

Mental burden at work
  Mild
  Moderate
  Severe    

Reference
1.10
1.49

0.50-2.43
0.62-3.57

0.81
0.38

Reference
0.81
1.10

0.34-1.97
0.40-2.99

0.65
0.87

Regular exercise
  Yes
  No

Reference
1.20 0.55-2.61 0.65

Reference
0.91 0.39-2.15 0.83

Sleep satisfaction
  Satisfied
  Neither (neutral)
  Dissatisfied

Reference
1.61
2.78

0.86-3.02
1.60-4.84

0.14
< 0.01

Reference
1.63
2.92

0.83-3.20
1.60-5.32

0.16
< 0.01

CI : confidence interval
a Adjusted for all variables
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ness is not a life-threatening, serious musculoskeletal 
condition.  However, it is common worldwide and is 
a major somatic complaint among Japanese.  The 
peak age associated with this complaint is 50-54 
years, with a 12.3% prevalence in a Japanese general 
polulation1).  Previous reports showed that female 
sex2-7), sleep disturbance6,8), visual display terminal 
(VDT) use22,23), and impaired mental health2-6) are 
possible risk factors for neck/shoulder pain.  Our 
findings are substantially consistent with previously 
reports.  The proportion of our hospital staff affect-
ed by katakori, 75%, far exceeded that of the general 
population.  Approximately 80% of nurses and 93% 
of medical office workers presented with katako-
ri.  Furthermore, ongoing katakori in daily life was 
detected in 37.3% of all staff, with an average NRS 
score of 6.8.  It is reported that the proportion of 
nursing staff with katakori at university hospitals 
was 68-71% overall4,12), and 20% for those with con-
stant symptoms12).  The even higher prevalence 
observed in this setting, versus a general population, 
may be due to the large proportion (77%) of female 
study participants and the occupational specialties 
targeted. 

Females are thought to be more susceptible 
than males to neck/shoulder region discomfort.  In-
deed, katakori was found to be highly prevalent 
among females (aOR 3.75) as shown in Table 2.  Bi-
ological evidence suggests that trapezius oxygen 
saturation is lower in females than in males24).  Fe-
males also have lower pressure pain thresholds in 
the upper trapezius than males25).  Other factors, 
including hormonal and psychosocial factors, might 
be involved in katakori pathogenesis.  The VDT 
time during work where OR increased in response 
to duration was also a potential risk factor for kata-
kori, at a threshold of 3 hours daily usage.  It has 
been proposed elsewhere to reduce daily VDT time 
to less than 5 hours to protect users from adverse 
effects such as eyestrain and neck or upper extremi-
ty pain23).  Along with the popularization of mobile 
devices, usage time is expected to increase.  Inter-

estingly, time spent on non-work mobile devices 
was not associated with the onset of katakori in the 
current study.  Mobile VDT use during non-work 
hours would more likely occur during relaxation and/
or the usage time was relatively shorter than that of 
computer use at work, so the impact on katakori 
might be diluted.  However, we did not collect ade-
quate information about what the participants did on 
their mobile devices or what kinds of mobile devices 
(smartphone, tablet, and/or cell phone) were used.  
Therefore, the exact explanation is beyond the find-
ings obtained in the current study.  In any case, 
prolonged occupational VDT exposure should be 
avoided to prevent the development of neck/shoul-
der problems, along with paying attention to posture 
and frequency of breaks.

Sleep disturbance or day-time sleepiness is 
known to be a significant risk factor that causes 
musculoskeletal pain, and also impedes recov-
ery8,26,27).  One likely mechanism underlying the as-
sociation of sleep disturbance and pain is increased 
production of inflammatory cytokines that trigger 
pain induction and maintenance28).  Hence, inter-
vention directed at the cause of sleep problems by a 
clinical psychologist might be a first step to amelio-
rate neck/shoulder pain, improve work-readiness 
and prevent major mental problems such as depres-
sion and anxiety.  In terms of mental problems, we 
did not detect a relationship between katakori onset 
and occupational mental stress, contrary to previous 
reports2-6), though the occupational mental burden 
was modestly, but non-significantly, higher in those 
with constant katakori verus those with occasional 
katakori in subgroups.  The difference between our 
and other reports might be partly due to different 
mental state assessments and/or a work environ-
ment with a lower occupational mental burden than 
that in other studies. 

For objective katakori assessment, the stiffness 
of the upper trapezius muscle in individuals with se-
vere katakori was compared to matched individuals 
without katakori.  The upper part of the trapezius 

Table 3.  Matched-pair comparisons of individuals with severe katakori and without katakori

Severe katakori (n = 13) Non-katakori (n = 13) P-value

Strain ratio 1.04 (0.76-1.45) 0.56 (0.46-0.67) < 0.01

Limb muscle mass (kg/m2) 6.15 (5.70-7.29) 6.27 (5.96-8.16) 0.80

Trunk muscle mass (kg/m2) 6.93 ± 1.1 6.86 ± 0.75 0.84

�Thirteen matched pairs were selected following propensity matching for age, sex, BMI, smoking 
habit, computer use time, mobile device use time, physical burden, mental burden, regular exer-
cise, and sleep satisfaction.
Strain ratios and limb muscle mass indices are presented as medians with interquartile range. 
Other variable data were presented as means ± standard deviation.
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is the most commonly affected anatomical region re-
ported by patients4,29).  Furthermore, attention has 
been focused on this muscle, which functions as the 
main shoulder stabilizer and is uniquely character-
ized by a lack of venous valves30), impaired microcir-
culation31), and a lower pain threshold than other 
neck/shoulder regions25).  We found notable stiff-
ness in subjects with severe katakori.  Although 
increased stiffness in the upper trapezius and mea-
surement reliability have been shown in symptomatic 
participants using ultrasound elastography, most 
previous study participants were in their twenties or 
thirties, not middle age, in which katakori is more 
prevalent13,14,16).  Our findings, from a cohort includ-
ing middle-aged workers, might be more represen-
tative of workers’ neck/shoulder discomfort.  The 
elevated stiffness in symptomatic subjects might 
suggest the validity of assessing katakori-induced 
stiffness among middle-aged adults.  On the other 
hand, pain score and disability are reportedly not 
correlated with stiffness values11,15,16).  Taş and col-
leagues point out a wide spectrum in stiffness values 
that inhibit establishing a correlation between those 
objective and subjective parameters in 35 symptom-
atic subjects16).  Our data were limited to partici-
pants with severe symptoms and thereby could not 
establish a relationship between pain intensity and 
stiffness values.  In a clinical situation, it conse-
quently seems to indicate complementary utilization 
of elastographic quantification for observing an indi-
vidual’s progress.  Further studies or methods with 
adequate sample size are warranted to standardize 
neck muscle stiffness based on individual values and 
to clarify a relationship between stiffness and pain/
disability in a middle-aged population.

We also investigated the role of limb/trunk 
muscle mass relative to neck/shoulder pain.  Even 
in participants with severe symptoms, no significant 
reduction in mass was detected.  Neck/shoulder 
pain was found to be simultaneously associated with 
pain in other joints and poor functional capaci-
ty7,20).  It is considered that multi-site musculoskel-
etal pain could gradually cause a decrease in muscle 
mass and whole-body strength.  However, in this 
cross-sectional study of hospital workers, neck/
shoulder pain did not affect limb or trunk muscle 
mass.  It is plausible that muscle mass reduction 
may appear in subjects with chronic pain who are 
older and/or more disabled than those investigated 
in this study.

There were some limitations to our study.  First, 
this survey was conducted at a general hospital in a 
provincial city, and thus was not representative of 

the entire spectrum of Japanese hospital workers.  
Second, we did not find any difference in occupation-
al mental burden between subjects with katakori 
and without katakori.  Supplemental analysis be-
tween the constant katakori and non-katakori 
groups showed no difference in occupational mental 
burden (data not shown).  However, the finding that 
sleep disturbance affected katakori might warrant 
follow-up observation to avoid the onset of mental 
disorders.  Third, there is a possibility of residual 
confounding due to unmeasured factors and the im-
precise assessments of physical and mental burden, 
regular exercise habits, and sleep satisfaction by 
questionnaire.  Fourth, ultrasound strain elastogra-
phy was performed by an examiner from whom ka-
kakori assessments were masked, but the examiner 
is one of the study coauthors who knew the protocol 
and was possibily aware of participants’ katakori 
through prior contact.  This bias may have led to 
overestimation or underestimation of the acquired 
data.  Finally, we did not assess comorbid condi-
tions such as a history of previous cervical/shoulder 
surgery or spinal alignments that in turn could be 
related to pain and stiffness around the head to back 
region.

Despite these limitations, the present study re-
vealed the actual condition of work-related neck/
shoulder pain that is a high frequency orthopedic 
disorder both subjectively and objectively.  Our 
findings could be used to address working conditions 
or policies to avoid the development of neck/shoul-
der pain and discomfort in hospital workers.

Early intervention for sleep disturbance and 
shortening VDT time with care for repetitive move-
ments and work posture might be effective in allevi-
ating katakori, or at least preventing its aggrava-
tion.  In the future, prospective intervention 
studies using quantifiable methods at the workplace 
may shed light on presenteeism related to this so-
matic disorder and further benefit workers’ well-be-
ing.
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