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Introduction

‘Katakori’ is a Japanese term indicating a non-specific symp-
tom including discomfort or dull pain caused by muscle stiff-
ness around the occiput through the cervical spine to the 
acromion and scapular area.1 Katakori significantly impacts 
on Japanese society, being the most frequent symptom 
(12.5%) in Japanese men and the second most frequent 
symptom (6.0%) in Japanese women.2

More than 550 papers have been published on Katakori 
in Japanese-language journals from 2011 to 2016.3 
However, there has been no standardized patient-reported 
outcome measure (PROM) developed to evaluate Katakori 

severity. Thus, it is necessary to comprehensively investi-
gate the validity and reliability of PROM used to evaluate 
symptoms of Katakori. However, no systematic review has 
been undertaken.
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Furthermore, developing a patient-individualized meas-
ure is one of the priorities in musculoskeletal research.4 For 
a PROM, the patient-individualized measure includes a fully 
individualized questionnaire and a semi-individualized ques-
tionnaire, but not a fully structured questionnaire. A merit of 
the fully structured questionnaire is the ability to compare 
scores between patients as all patients answer all items. 
However, the importance of each item is different between 
patients. It is known that fully individualized questionnaires, 
where items were originally generated by each patient, have 
greater responsiveness than fully structured questionnaires.5,6 
Nevertheless, it is not possible to compare scores between 
respondents using fully individualized questionnaires. As a 
consequence, there has been research on the development of 
semi-individualized questionnaires, which allow the com-
parison of scores between patients by reflecting patients’ dif-
ferences.7,8 In the semi-individualized questionnaire, all 
patients answer all the same items and provide weight for 
each item. Therefore, it is also important to understand how 
items are described and whether the questionnaire is a struc-
tured questionnaire, semi-individualized questionnaire or a 
fully individualized questionnaire.

The primary purpose of this review was to evaluate the 
reporting level on validity and reliability of PROMs of 
Katakori severity in published studies. The secondary pur-
pose was to understand the structure of the questionnaire.

Methods

Design

This systematic review was undertaken in accordance with 
the Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses guidelines9 and updated method guidelines 
for Cochrane Musculoskeletal Group Systematic Reviews 
and Metaanalyses.10 For comprehensive evaluation of valid-
ity and reliability of PROMs, we used the COnsensus-based 
Standards for the selection of health Measurement 
INstruments (COSMIN) checklist.11 This study was regis-
tered in the International prospective register of systematic 
reviews (CRD42018081104).

Identification and selection of studies

A systematic search was performed in MEDLINE, 
EMBASE and PubMed (Supplemental Appendix 1) from 
inception to April 2017 without language limitations. 
Katakori has been well studied in Japan and therefore a 
Japanese database, ICHUSHI, was also systematically 
searched in Japanese (Supplemental Appendix 2) from 
inception to April 2017. The database search was under-
taken by one author (H.T.).

Two authors (K.A. and H.T.) independently undertook 
screening by inspecting the title and abstract of potential 
papers. Inclusion criteria were as follows: (1) participants 

with Katakori symptoms including discomfort or dull pain 
caused by muscle stiffness around the back of the head 
through the shoulders and/or shoulder blades and (2) pub-
lished journal articles reporting reliability or validity of a 
questionnaire to understand Katakori severity. The full text 
of studies that either of the authors retained through the 
screening process was inspected by the two authors (K.A. 
and H.T.) independently to examine eligibility of the study. 
Studies for which design was not suitable to investigate reli-
ability or validity of a questionnaire for the population with 
Katakori symptoms (e.g. mixing participants with other 
symptoms/diagnoses) were not considered eligible. 
Conference proceedings were also not considered eligible. 
Any disagreement for eligibility after full-text inspection 
was resolved by discussion between the two authors (K.A. 
and H.T.). During full-text inspection, a hand search of the 
reference list from the identified studies was undertaken to 
identify relevant work.

Quality assessment and data synthesis

Methodological quality of each study and level of evidence 
for a measurement property for each questionnaire were 
evaluated similarly to a previous systematic review.12 The 
evaluations were undertaken by the two authors (K.A. and 
H.T.) with assessor blinding. Any disagreement was resolved 
by discussion between the two authors (K.A. and H.T.).

The COSMIN checklist11 was used as the risk of bias tool 
for methodological quality in nine measurement properties. 
The COSMIN checklist has nine measurement properties 
(internal consistency, reliability, measurement error, content 
validity, structural validity, hypothesis testing, cross-cultural 
validity, criterion validity and responsiveness). In each check-
list item, methodological quality was rated on a four-point 
scale (excellent, good, fair, poor). Each measurement quality 
was determined by the lowest score of the four-point scale in 
the checklist item. Unreported items were rated as not 
reported (NR). The evaluation was undertaken following a 
training session with five articles irrelevant to this study13–17  
in order to standardize skills for assessment of methodologi-
cal quality.

Evidence levels of the nine measurement properties were 
assessed with the criteria modified from that developed by 
Elbers et al.12 (Table 1). We added ‘no study’ to the unknown 
level.

Data analysis

Agreement in the assessment of the methodological qual-
ity with five categories (excellent, good, fair, poor, NR) 
between the two authors (K.A. and H.T.) was evaluated 
with percent agreement as NR did not allow the use of an 
ordinal scale.

The following data were extracted from each study and 
summarized in a table format: (1) measure, (2) participants, 
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(3) domains, (4) response option, (5) score range, (6) item 
descriptions possibly relevant to Katakori and (7) structure of 
the questionnaire (fully individualized, semi-individualized 
or structured). Two authors (K.A. and H.T.) extracted data 
independently. Any disagreement was resolved by discussion 
with the two authors (K.A. and H.T.).

Results

Flow of studies through the review
Figure 1 presents a flow of the study. Five studies were 
finally included in this review18–22 and the following five 
questionnaires were identified: (1) Questionnaire on 

Table 1.  Brief summary of the level of evidence for nine measurement properties, which was modified from that developed by Elbers 
et al.12

Evidence level Criteria

Strong Consistent findings in multiple studies of ‘good’ methodological quality OR in one study of ‘excellent’ methodological 
quality

Moderate Consistent findings in multiple studies of ‘fair’ methodological quality OR in one study of ‘good’ methodological quality
Limited One study of ‘fair’ methodological quality
Conflicting Conflicting findings
Unknown Only studies of ‘poor’ methodological quality OR no study

Figure 1.  Flow of the literature inclusion.
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Musculoskeletal Disorders of the Japanese Committee on 
Occupational Cervico-branchial Disorders (QMD-JCOCD), 
(2) Shoulder Pain and Disability Index (SPDI), (3) Scale for 
Measuring Felt Shoulder Stiffness (SMFS), (4) Questionnaire 
on Stiff Shoulders with Activities of Daily Living (QSSADL) 
and (5) 12-item QSSADL.

Table 2 summarizes the methodological quality and evi-
dence level of validity and reliability of the five studies. 
Percent agreement in the assessment of the methodological 
quality was 84.44%. There was no study investigating meas-
urement error, content validity, cross-cultural validity and 
responsiveness.

The SPDI and the SMFS had the greatest number of 
strong evidence for measurement properties, but for only 
two out of a maximum nine. Table 3 summaries the five stud-
ies. All questionnaires were identified as structured in design.

Discussion and conclusion

This study systematically searched the literature for studies 
reporting on the reliability or validity of Katakori severity. 
This study provides research agenda in relation to Katakori 
evaluation.

Generally, the overall quality of evidence for measure-
ment properties in five questionnaires was not strong. The 
SPDI and SMFS had the largest number of properties with 
strong evidence but for only two out of nine properties. 
Furthermore, there was no study investigating measurement 
error, content validity, cross-cultural validity and responsive-
ness. It is important to note that content validity, which is 
considered a principal measurement property,23 was not 
established in the current literature. These findings indicate a 
need to investigate content validity of the existing measures 
in the population who report Katakori, and a need to develop 
a new questionnaire fully satisfying the nine measurement 
properties when there is no content validity in the existing 
measures.

In the current literature, all questionnaires were structured 
measures. Developing a patient-individualized measure is 
one of the priorities in musculoskeletal research.4 Comparing 
scores between individuals is not possible with fully indi-
vidualized measure, but it is possible with semi-individual-
ized measures, allowing reflection on individual differences 
between patients. Therefore, a semi-individualized measure 
would be ideal when a new tool is investigated.

Potential future research direction

Content validity is conventionally assessed with the Content 
Validity Index and multirater kappa coefficient of agreement 
among an expert panel.24 However, there is uncertainty 
whether the expert panel fully understands symptoms and 
disabilities associated with Katakori. Therefore, it would be 
prudent to first fully understand symptoms and disabilities 
due to Katakori from a patient’s point of view. Problem T
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elicitation technique (PET) which identifies problems that 
are most important to the individual patient has been used for 
investigation of content validity in previous studies25,26 and 
would appear a useful tool to investigate Katakori symptoms 
from the patient’s perspective.

Study limitations

This study was limited to investigations on patients with 
definite Katakori symptoms. However, there is no clear 
English translation for Katakori. Therefore, there may be 
questionnaires that were actually used for patients with 
Katakori symptoms, but patient’s symptoms were not spe-
cific enough to be included in this study (e.g. patients with 
neck pain). A further limitation is that full investigation of 
the gray literature was not undertaken in this review.

Conclusion

The SPDI and SMFS were the most fully investigated meas-
ures with respect to reliability and validity based on the litera-
ture review. However, content validity was not investigated in 
measures for Katakori severity and should be investigated in 
the future. Furthermore, it was found that all questionnaires 
regarding Katakori severity in the current literature were 
structured PROMs, not a patient-individualized PROM.

Acknowledgements

The authors acknowledge Mr Georg Supp for triple checking the 
content of a study written in German.

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with respect 
to the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research, author-
ship, and/or publication of this article.

Supplemental material

Supplemental material for this article is available online.

ORCID iD

Hiroshi Takasaki  https://orcid.org/0000-0003-3699-2294

References

	 1.	 Yabuki S. Pathogenesis of the neck-shoulder stiffness 
(Katakori). Rinsh Seik Geka/Clin Orthop Surg 2007; 42: 
413–417.

	 2.	 Ministry of Health, Labour and Welfare. Comprehensive 
survey of living conditions 2013. Tokyo, Japan: Ministry of 
Health, Labour and Welfare, 2015.

	 3.	 Kitahara M and Shibata M. ‘Katakori’: a pain syndrome specific to 
the Japanese. Curr Pain Headache Rep 2016; 20(12): 64.

	 4.	 Foster NE, Dziedzic KS, van der Windt DA, et al. Research 
priorities for non-pharmacological therapies for common mus-
culoskeletal problems: nationally and internationally agreed 
recommendations. BMC Musculoskelet Disord 2009; 10: 3.

	 5.	 Paterson C. Measuring outcomes in primary care: a patient 
generated measure, MYMOP, compared with the SF-36 health 
survey. BMJ 1996; 312(7037): 1016–1020.

	 6.	 Cleland JA, Fritz JM, Whitman JM, et al. The reliability and 
construct validity of the neck disability index and patient spe-
cific functional scale in patients with cervical radiculopathy. 
Spine 2006; 31: 598–602.

	 7.	 Walton DM, Mac Dermid JC, Pulickal M, et al. Development 
and initial validation of the satisfaction and recovery index 
(SRI) for measurement of recovery from musculoskeletal 
trauma. Open Orthop J 2014; 8: 316–325.

	 8.	 Hush JM, Kamper SJ, Stanton TR, et al. Standardized meas-
urement of recovery from nonspecific back pain. Arch Phys 
Med Rehabil 2012; 93(5): 849–855.

	 9.	 Moher D, Liberati A, Tetzlaff J, et  al. Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses: the 
PRISMA statement. Int J Surg 2010; 8: 336–341.

	10.	 Ghogomu EA, Maxwell LJ, Buchbinder R, et al. Updated method 
guidelines for Cochrane Musculoskeletal Group Systematic 
Reviews and Metaanalyses. J Rheumatol 2014; 41(2): 194–205.

	11.	 Terwee CB, Mokkink LB, Knol DL, et al. Rating the methodo-
logical quality in systematic reviews of studies on measure-
ment properties: a scoring system for the COSMIN checklist. 
Qual Life Res 2012; 21(4): 651–657.

	12.	 Elbers RG, Rietberg MB, van Wegen EE, et  al. Self-report 
fatigue questionnaires in multiple sclerosis, Parkinson’s dis-
ease and stroke: a systematic review of measurement proper-
ties. Qual Life Res 2012; 21(6): 925–944.

	13.	 Takasaki H, Chien CW, Johnston V, et al. Validity and reli-
ability of the perceived deficit questionnaire to assess cogni-
tive symptoms in people with chronic whiplash-associated 
disorders. Arch Phys Med Rehabil 2012; 93(10): 1774–1781.

	14.	 Takasaki H, Johnston V, Treleaven JM, et al. The Neck Pain 
Driving Index (NPDI) for chronic whiplash-associated disor-
ders: development, reliability, and validity assessment. Spine 
J 2012; 12(10): 912–920.e1.

	15.	 Takasaki H and Treleaven J. Construct validity and test-retest 
reliability of the Fatigue Severity Scale in people with chronic 
neck pain. Arch Phys Med Rehabil 2013; 94(7): 1328–1334.

	16.	 Takasaki H, Johnston V, Treleaven J, et al. Neck pain driving 
index: appropriateness of the rating scale and unidimensional-
ity of the strategic, tactical, and operational levels. Arch Phys 
Med Rehabil 2013; 94(9): 1842–1846.

	17.	 Takasaki H and Gabel CP. Cross-cultural adaptation of the 
12-item Örebro musculoskeletal screening questionnaire to 
Japanese (ÖMSQ-12-J), reliability and clinicians’ impressions 
for practicality. J Phys Ther Sci 2017; 29: 1409–1415.

	18.	 Hill CL, Lester S, Taylor AW, et  al. Factor structure and 
validity of the Shoulder Pain and Disability Index in a pop-
ulation-based study of people with shoulder symptoms. BMC 
Musculoskelet Disord 2011; 12: 8.

	19.	 Laubli T, Thomas C, Hinnen U, et al. Assessment of muscu-
loskeletal disorders using a questionnaire. Soz Praventivmed 
1991; 36: 25–33.

	20.	 Miyazaki J, Kuge H, Sakaguchi S, et al. Design of a question-
naire on stiff shoulders with activities of daily living as indices: 

https://orcid.org/0000-0003-3699-2294


Aoki et al.	 13

inter-rater reliabilities of questionnaires on shoulder pain and 
stiff shoulders, and the repeatability of the latter questionnaire. 
Orient Med Pain Clin 2014; 44: 2–10.

	21.	 Kuge H, Miyazaki J, Sakaguchi S, et  al. A questionnaire 
on stiff shoulders with activities of daily living as an index. 
Orient Med Pain Clin 2014; 43: 56–63.

	22.	 Nara M. Development of a scale for measuring felt shoulder 
stiffness. Health Behav Sci 2011; 9: 183–187.

	23.	 Prinsen CAC, Mokkink LB, Bouter LM, et  al. COSMIN 
guideline for systematic reviews of patient-reported outcome 
measures. Qual Life Res 2018; 27(5): 1147–1157.

	24.	 Wynd CA, Schmidt B and Schaefer MA. Two quantitative 
approaches for estimating content validity. West J Nurs Res 
2003; 25(5): 508–518.

	25.	 Hoving JL, O’Leary EF, Niere KR, et al. Validity of the neck dis-
ability index, Northwick Park neck pain questionnaire, and prob-
lem elicitation technique for measuring disability associated with 
whiplash-associated disorders. Pain 2003; 102(3): 273–281.

	26.	 En MC, Clair DA and Edmondston SJ. Validity of the neck 
disability index and neck pain and disability scale for meas-
uring disability associated with chronic, non-traumatic neck 
pain. Man Ther 2009; 14(4): 433–438.




