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Abstract
Purpose The Core Outcome Measures Index (COMI) is a short and multidimensional scale covering all domains recom-
mended to be included in outcome measures for patients with neck pain. The purpose of the present study was to translate 
and cross culturally adapt the COMI into Turkish and to test its reliability and validity in patients with neck pain.
Methods One hundred and six patients with a complaint of chronic neck pain (> 3 months) were enrolled in the present 
study. Participants completed a questionnaire booklet containing the COMI-neck, Neck Disability Index (NDI), Neck Pain 
and Disability Scale (NPDS), Short Form-36 (SF-36), and pain Numeric Rating Scale (NRS). The validation of the COMI 
included the assessment of its construct validity and reliability.
Results Cronbach’s alpha value of the questionnaire was found to be 0.774 indicating a high internal consistency. Intraclass 
correlation coefficient values for test–retest reliability were found to be in the range of 0.817–0.986, which indicates a suf-
ficient level of test–retest reliability. Pearson’s correlation coefficient values of the COMI with SF-36, NDI, NPDS, and NRS 
ranged between 0.417 and 0.700, indicating a good correlation.
Conclusion Considering the analyses, it was concluded that the Turkish version of the COMI is a valid and reliable scale 
for chronic neck pain patients.
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Scales (n:102) COMI

Pain Func on SSWB QL Disability SC
NDI 0.616** 0.623** 0.364** 0.520** 0.514** 0.700**
NPDS 0.607** 0.576** 0.417** 0.435** 0.414** 0.651**
SF-36

PF -0.332** -0.318**
RP -0.406** -0.447**
BP -0.604** -0.636** -0.428**
GH -0.271** -0.303**
VT -0.392** -0.302**
SF -0.382** -0.356**
RE -0.229* -0.258**
MH -0.223*

VAS 0.612** 0.531** 0.381** 0.404** 0.622**

Convergent Validity of the COMI

COMI: Core Outcome Measure Index, NDI: Neck Disability Index, NPDS: Neck Pain and Disability
Scale, PF: Physical Functioning, RP: role limitations due to physical health problems, BP: bodily pain, 
GH: general health, VT: energy/fatigue, SF: social functioning, RE: role limitations due to emotional
problems, MH: emotional well-being, VAS: Visual Analog Scale, *:p<0.05, **:p<0.001
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Take Home Messages

1. The Core Outcome Measures Index was successfully translated into
Turkish and validated in a population with neck pain according to
established guidelines.

2. The Turkish version of the Core Outcome Measures Index has high
internal consistency and test-retest values.

3. The Turkish version of the Core Outcome Measures Index is valid 
and reliable.
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Validity of the Turkish Version of the Core Outcome Measures Index for the Neck Pain. 
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Introduction

Neck pain is a very common symptom with a 50% incidence 
rate [1]. Although it is very common, even the most popu-
lar treatment methods are insufficient due to the inability to 
understand the underlying mechanisms. In recent years, it is 
stated that self-report measurement tools are also important 
in the measurement of health outcomes in spinal disorders 
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[2]. To evaluate patients with neck pain, several measure-
ment tools are used, such as the Neck Disability Index (NDI) 
[3], North American Spine Society questionnaire (NASS-
cervical) [4], Copenhagen Neck Functional Disability Scale 
[5], Northwick Park Neck Pain Questionnaire [6], and Neck 
Pain and Disability Scale (NPDS) [7]. Although the NDI 
has become popular over time, a scale that is considered 
to be the gold standard is not yet available. Evaluation of 
parameters such as pain, symptom-specific function, general 
well-being, satisfaction, social and work disability in these 
commonly used measurement tools is considered important 
[8]. However, the use of a special measuring tool for each 
parameter takes a long time and makes it difficult to imple-
ment [9].

The Core Outcome Measure Index (COMI) is a symptom-
specific measurement tool that includes all parameters (pain, 
function, quality of life, disability) that should be evaluated 
in patients with low back pain and has the advantages of 
being short and easy to understand [9–11]. COMI is consid-
ered as the main patient report outcome scale for the inter-
national spine surgery by the Spine Tango—European Spine 
Association (EUROSPINE) [12]. The COMI-neck scale was 
developed to complement the COMI-back scale. Psychomet-
ric properties of the COMI-neck scale have been tested, and 
it was found to be valid and reliable in patients with chronic 
cervical dysfunction [13] and in patients undergoing cervi-
cal disk arthroplasty surgery due to cervical degenerative 
disease [14]. In addition, the COMI-neck scale has been 
culturally adapted to Italian [15] and Polish [16] and has 
been found to be valid and reliable. However, there is no 
Turkish version of the COMI-neck scale.

The aim of the present study was to perform the cultural 
adaptation of the COMI-neck scale to be used in Turkish-
speaking patients with chronic neck pain and to investigate 
its validity and reliability.

Methods

The process of translation and cross-cultural adaptation of 
the Turkish COMI-back has already been described in detail 
[17] and was carried out in accordance with established 
guidelines [18]. In the scale, for the cervical region, neck 
pain was used instead of back pain, arm/shoulder pain was 
used instead of leg/hip pain, and neck problem replaced the 
back problem. The rest of the wording is exactly the same 
with the Turkish COMI-back. This study was approved by 
the local ethics committee of Gazi University (77082166-
604.01.02/09). Informed consent was obtained from all 
patients.

1.1. Patients
One hundred and six patients with neck pain were 

recruited consecutively from outpatient physiotherapy and 

rehabilitation clinics. Inclusion criteria were complaints of 
chronic neck pain (more than 3 months), > 18 years of age, 
and ability to read and understand Turkish. The exclusion 
criteria were specific causes of neck pain (e.g., stenosis, 
deformity, fracture), central and peripheral neurological 
problems, systemic diseases (e.g., tumors and rheumatologic 
diseases), and psychiatric disorders. Patients with a recent 
cerebrovascular event, myocardial infarction, or chronic 
lung or kidney disease were also excluded from the study. 
COMI-neck, NDI, NPDS, SF-36, and pain Numeric Rating 
Scale (NRS) were administered in all patients. To determine 
test–retest reliability, the COMI-neck was re-administered 
to 83 patients after 7 days (Fig. 1).

Outcome measures

COMI‑neck

The scale is composed of seven items evaluating pain (Item 
1a for neck pain and item 1b for arm/shoulder pain), neck-
related function (item 2), symptom-specific well-being (item 
3), general quality of life (item 4), and disability (item 5 for 
social aspects and item 6 work-related activities). Except 
for the questions related to the disability of the patient 
in the previous 4 weeks, all questions deal with how the 
patient felt in the previous week. For questions related to 
pain, a 0–10 graphic rating scale (GRS) is used, and in the 
remaining questions, a 5-point adjective scale is used. For 
items 1a–1b, the higher of the two scores is used in order to 
represent ‘‘pain’’ and for items 5–6, the average is used to 
represent ‘‘disability.’’ Therefore, the COMI-neck includes 
five domains, namely pain, function, symptom-specific well-
being, quality of life, and disability. To form the COMI sum-
mary score, each of the domain scores is transformed to 
a 0–10 scale and these are then averaged to give a score 
ranging from 0 to 10, with higher scores indicating a worse 
status [13, 14].

Neck Disability Index (NDI)

The scale is composed of ten dimensions, namely pain inten-
sity, personal care, lifting, reading, headaches, concentra-
tion, work, driving, sleeping, and recreation. Each dimension 
is assessed with 1 item, measured on a 6-point scale from 
0 (no pain or functional limitation) to 5 (as much pain as a 
possible or maximal limitation). Patients are asked to mark 
the statement that applies to the best. Scores are summed 
up and this value indicates the disability level of the patient. 
The total score ranges between 0 and 50. In NDI, a score of 
0–4 points indicates no disability, 5–14 points mild disabil-
ity, 15–24 points moderate disability, 25–34 points severe 
disability, and over 35 points complete disability [3, 19].
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Neck Pain and Disability Scale (NPDS)

This 20-item scale is composed of four sections, namely 
neck problems, pain intensity, emotion and cognition, 
and interference with life activities. Each item features a 
100 mm-VAS with 6 numerical anchors from 0 to 5 marked 
at each 20 mm interval. Each item has a score between 0 (no 
pain or activity limitation) and 5 (as much pain as a possible 
or maximal limitation). The total score varies between 0 and 
100 and a higher score indicates a greater disability [7, 20].

Pain Numeric Rating Scale (NRS)

NRS is an 11-point scale with a score range between 0 (no 
pain) and 10 (as intense as you can imagine) [21].

Short form health survey (SF‑36)

SF-36 is a self-report questionnaire assessing the quality 
of life. The 36-item questionnaire examines eight dimen-
sions of health, namely physical functioning (PF), social 

functioning (SF), role physical (RP), role emotional (RE), 
mental health (MH), vitality (energy) (VT), bodily pain 
(BP), and general health (GH). The scale provides a rating of 
0–100 and a higher score indicates a better health level [22].

Statistical analysis

Statistical Package for the Social Sciences (SPSS) version 
22.0 was used for statistical analysis. Test–retest and internal 
consistency analyses were performed to determine the reli-
ability of the COMI. Intraclass correlation coefficient (ICC) 
(95% confidence interval) was used for test–retest value, and 
Cronbach’s alpha was used for internal consistency analysis. 
ICC values 0.80 and above were accepted as a high level of 
correlation [23]. Cronbach’s alpha values > 0.70 were con-
sidered adequate [24]. The higher value that the participant 
opted for items 1a and 1b, which was about the pain symp-
toms, was recorded as the value included in the analysis 
for the pain parameter. To determine the correlation of the 
disability sub-parameter of the COMI, the mean of items 5 
and 6 were taken and recorded as the sub-parameter value.

Fig. 1  Flow diagram of the 
patients Enrollment Assessed for eligibility (n=141)

Excluded (n=35)
Not meeting inclusion criteria (n=23)
Declined to participate (n=12)

Allocation (n=106)

ytilibaileRytidilaV

Analysis Test-Retest (n=83) İnternal consistency (n=106)

Analyzed (n=102)
Excluded from analysis

(incomplete data) (n=4)
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Floor and ceiling effects were calculated according to 
the proportion of the scores equivalent the worst status and 
the best status, respectively. This refers to the proportion 
of whom, no meaningful deterioration or improvement in 
their condition could be detected since they are already at 
the extreme of the range [14]. Because of the different rat-
ing of the questionnaires, for the COMI, NDI and NPDS the 
highest scores represented floor effects (worst status) and 
the lowest scores, ceiling effects (best status); conversely 
for the SF-36 scores, the lowest scores represented ceiling 
effects (best status), and the lowest scores floor effects (worst 
status). Desired value for floor/ceiling effect is 15–20%, and 
values more than 70% are considered detrimental [14, 16]. 
Floor and ceiling effects were determined for all scales, 
in order to provide data for interpreting the values for the 
COMI.

Construct validity of the questionnaire was assessed by 
convergent validity. Convergent validity of the questionnaire 
was determined using the Pearson’s correlation coefficient 
method after total scores of the COMI, NDI, NPDS, SF-36, 
and NRS were obtained. For the Pearson’s correlation coef-
ficient, 0.81–1.00, 0.61–0.80, 0.41–0.60, 0.21–0.40, and 
0–0.20 were assumed to be indicating excellent, very good, 
good, poor, and no correlation, respectively [24–26].

Results

In the present study, 66% (n = 70) of the participants were 
female and 34% (n = 36) were male. While 106 people were 
included in the internal consistency analysis, 83 people par-
ticipated in the test–retest study. For the test–retest study, the 
patients received the questionnaire in 7 days and no treat-
ment was applied during this period. Detailed demographic 
information of the participants is shown in Table 1.

Cross‑cultural adaptation

The stages mentioned in the Materials and Method sections 
were completed with no complications in terms of trans-
lation and cultural adaptation. The Turkish version of the 
COMI-neck is shown in the ESM Appendix.

Missing data

The questionnaires and descriptive data used for the study 
were filled by the patients with no intervention. It was 
observed that four participants did not fill the NDI, NPDS, 
SF-36 questionnaires and the numeric rating scale used in 
the validity analysis. For this reason, internal consistency 
analyzes were carried out with 106 participants and validity 
analysis was completed with 102 participants.

Floor and ceiling effects

The floor (worst status) and ceiling (best status) effect val-
ues of the survey questions are presented in Table 2. The 
parameters of pain, function, and social and work disability 
were found to have acceptable (0.9–3.8%) values for floor 
effect, whereas the symptom-specific well-being sub-param-
eter was found to have a high (30.2%) floor effect. The ceil-
ing effect of the questionnaire was calculated as acceptable 
(1.9–18.9%) in pain, function, symptom-specific well-being 
and quality of life sub-parameters; however, it was found 
to be high in social and work disability sub-parameters 
(56.6–73.6%).

When the total scores of the COMI, NDI, NPDS, and 
NRS values are examined, it is seen that the results have the 
similar low floor (0–2.9%) and ceiling (0%) effects. How-
ever, some of the sub-parameters of the SF-36 questionnaire 
were found to have a high floor (39.2–46.1%) and ceiling 
(21.6–35.3%) effects is those with best score and worst score 
unlike COMI.

Construct validity

For the validity analysis of the COMI, the relationship of 
the sub-parameters and the total score of the COMI with 
those of the related sub-parameters and total scores of the 
NDI, NPDS, NRS, and SF-36 were examined (Table 3). The 
pain sub-parameter of the COMI and the NRS and SF-36 

Table 1  Descriptive data of participants

Age (X ± SD) (years) 43.64 ± 16.28
Body Mass Index (X ± SD) (kg/m2) 25.32 ± 47.91
Gender (n) (%)
 Female 70 (66)
 Male 36 (34)

Marital status (n) (%)
 Married 69 (65.1)
 Unmarried 37 (34.9)

Education (n) (%)
 Literate 3 (2.8)
 Elementary school 13 (12.3)
 Middle school 5 (4.7)
 Upper school 22 (20.8)
 University 8 (7.5)
 Graduate school 55 (51.9)

Working status (n) (%)
 Working 50 (47.2)
 Not working 56 (52.8)

Smoking (n) (%)
 Yes 28 (26.4)
 No 78 (73.6)
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bodily pain was found to have a correlation value of 0.612 
and − 0.604, respectively (very good–good correlation).

The neck function of the COMI and the physical function 
sub-parameter of the SF-36 showed statistically significant, 
but weak, correlation (− 0.332). A comparison of the COMI 
function parameter with the NDI and NPDS total scores, 
SF-36 bodily pain, and the NRS value revealed good–very 
good correlation values (0.531–0.636).

The symptom-specific well-being sub-parameter of the 
COMI showed poor–good correlation with SF-36 gen-
eral health (− 0.271), NDI (0.364), and NPDS total scores 
(0.417).

Correlation analysis of the relationship between the 
quality of life parameter and NDI and NPDS total scores 
revealed the values of 0.520 and 0.435 (good correlation).

It was observed that the disability sub-parameter had a 
good correlation with SF-36 RP (− 0.447) sub-parameter, 
and NDI (0.514) and NPDS (0.414) total scores.

When the total scores were examined, the COMI was 
found to have a very good correlation with the NDI (0.700) 
and NPDS (0.651).

Reproducibility

Internal consistency analysis performed to examine reliabil-
ity showed a Cronbach’s alpha value of 0.774, indicating 
that the survey has a high internal consistency. ICC val-
ues obtained as a result of the test–retest analysis, which 
is another reliability parameter, were found to be 0.917, 
0.913, 0.887, 0.817, and 0.986 for pain, neck function, 
symptom-specific well-being, quality of life, and disability, 
respectively (Table 4). The ICC value of the total score of 

Table 2  Floor-ceiling effects of COMI

COMI Core Outcome Measure Index, PF physical functioning, RP 
role limitations due to physical health problems, BP bodily pain, GH 
general health, VT energy/fatigue, SF social functioning, RE role lim-
itations due to emotional problems, MH emotional well-being

Instruments (n) Floor effects 
(worst status) %

Ceiling effects 
(best status) %

COMI-neck pain (n:106) 0.9 3.8
COMI arm pain (n:106) 1.9 17.0
COMI worst pain (n:106) 1.9 1.9
COMI function (n:106) 0.9 18.9
COMI symptom-specific well-

being (n:106)
30.2 4.7

COMI quality of life (n:106) 0.9 2.8
COMI social disability (n:106) 3.8 56.6
COMI work disability (n:106) 2.8 73.6
COMI disability (n:106) 1.9 56.6
COMI summary score (n:106) 0 0
NDI total score (n:102) 0 0
NPDS total score (n:102) 0 0
SF-36 PF 0 8.8
SF-36 RP 39.2 29.4
SF-36 BP 2 2
SF-36 GH 0 1
SF-36 VT 0 2
SF-36 SF 2 21.6
SF-36 RE 46.1 35.3
SF-36 MH 0 2
VAS (n:102) 2.9 0

Table 3  Convergent validity of 
the COMI

COMI Core Outcome Measure Index, NDI Neck Disability Index, NPDS Neck Pain and Disability Scale, 
PF physical functioning, RP role limitations due to physical health problems, BP bodily pain, GH general 
health, VT energy/fatigue, SF social functioning, RE role limitations due to emotional problems, MH emo-
tional well-being, VAS Visual Analog Scale
*p < 0.05, **p < 0.001

Scales (n:102) COMI

Pain Function SSWB QL Disability SC

NDI 0.616** 0.623** 0.364** 0.520** 0.514** 0.700**
NPDS 0.607** 0.576** 0.417** 0.435** 0.414** 0.651**
SF-36
 PF − 0.332** − 0.318**
 RP − 0.406** − 0.447**
 BP − 0.604** − 0.636** − 0.428**
 GH − 0.271** − 0.303**
 VT − 0.392** − 0.302**
 SF − 0.382** − 0.356**
 RE − 0.229* − 0.258**
 MH − 0.223*

VAS 0.612** 0.531** 0.381** 0.404** 0.622**
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the survey was found as 0.959. According to the test–retest 
results, it was found that the questionnaire is consistent. 
Based on the test–retest test results calculated by statistical 
analysis, it was observed that the time-dependent invariance 
of the scale was high.

Discussion

In the present study, cultural adaptation of the COMI in a 
Turkish population with neck pain was performed and its 
validity and reliability were established. Analyses showed 
that the Turkish version of the instrument had a high correla-
tion, internal consistency, and test–retest scores.

Translation and cultural adaptation steps were performed 
following the recommended procedures [17, 18], and no sys-
tematic problem was encountered. We found that the Turkish 
version of the COMI showed great compatibility with the 
original COMI.

Floor and ceiling effects

In four domains (out of seven domains) of the Turkish 
COMI, floor and ceiling effects were found to be over nor-
mal values (15–20%) [24, 27]. The floor effect, which refers 
to the worst status value of the symptom-specific well-being 
parameter, was 30.2%, and the ceiling effect which means 
best status values of the social disability and disability 
domains were 56%. However, only the ceiling effect of the 
work disability value reached a value that may be consid-
ered as an adverse effect (73.6%) [28]. Since the disability 
parameter is based on the average of the work and social 
disability parameters, it is considered that the high work 
disability best status may not pose a problem. An analy-
sis of the best–worst status of the COMI summary score 
showed no floor-ceiling effects (0–1%). Symptom-specific 
well-being and social and work disability domains of the 
scale presented a high best–worst status score as is the case 
for the Italian (21.4–43.7%) [15] and Polish (21.14–59.35%) 

[16] adaptations. In general, the floor-ceiling effect plays an 
important role in evaluating the reactivity of health-related 
quality of life surveys. The measurement of the responsive-
ness of the COMI showed that the scale is sensitive to varia-
tions as much as other neck pain-specific questionnaires [10, 
11]. Therefore, it was concluded that the best–worst status 
scores of the survey did not cause problems in practice.

Construct validity

As the COMI is a multidimensional questionnaire, in order 
to determine its validity, the correlations of the question-
naire’s domains and total score were evaluated separately 
with the Turkish versions of NDI, NPDS, SF-36, and NRS. 
It was observed that other than the symptom-specific well-
being domain (− 0.229 to 0.417) of the questionnaire, all 
parameters, and the total score correlations were found to 
be high (0.223–0.700). The symptom-specific well-being 
parameter was also found to be in poor-borderline good cor-
relation in the Italian (− 0.15 to 0.24) [15] and Polish (0.41) 
[16] adaptations. Similarly, poor correlation values detected 
for symptom-specific well-being findings were reported for 
both original version of COMI-neck [14] and COMI-back 
[11]. Monticone et al. [15] interpreted this result as a unique 
feature of the questionnaire.

The correlation of the pain parameter, one of the leading 
complaints of neck pain patients, was found to be sufficient 
(− 0.604 to 0.616) similar to the Italian (0.45–0.48) [15] and 
Polish (0.63) [16] adaptations. Even though the correlation 
between SF-36 was detected fair, the NDI and NPDS total 
scores, SF-36 bodily pain and NRS values correlation scores 
were varied between good to very good. The correlation of 
the function sub-parameter of the COMI (− 0.332 to 0.636) 
was high, which is in line with the Italian (0.49–0.55) [15] 
and Polish (0.61) [16] adaptations. Similarly, the correlation 
of the quality of life sub-parameter (− 0.223 to 0.520) was 
also high as in the Italian (− 0.23 to 0.44) [15] and Polish 
(0.58) adaptations [16]. The disability sub-parameter also 
showed a good correlation (− 0.258 to 0.514) parallel to the 
Italian (0.45–0.48) [15] and Polish (0.49–0.50) COMI [16]. 
The total score of the Turkish COMI showed a high correla-
tion (0.622–0.700) as in the Polish COMI (0.65) [16]. These 
values support the validity of the Turkish COMI.

Reproducibility

Test–retest results were found to be 0.817–0.986 for the sub-
parameters and 0.959 for the total score. Compared to the 
other language adaptations, all sub-domains of the question-
naire were found to be higher: pain (0.917), function (0.913), 
symptom-specific well-being (0.887), quality of life (0.817), 
and disability (0.986) [15, 16]. The total score ICC value 
(0.959) was also found to be higher than those of the other 

Table 4  Test–retest analysis of COMI

COMI Core Outcome Measure Index, ICC intraclass correlation coef-
ficient

COMI (n:83) ICC (95% confidence 
interval) (lower–upper 
bound)

COMI-pain 0.917 (0.872–0.947)
COMI function 0.913 (0.865–0.944)
COMI symptom-specific well being 0.887 (0.826–0.927)
COMI quality of life 0.817 (0.716–0.881)
COMI disability 0.986 (0.978–0.991)
COMI summary score 0.959 (0.937–0.974)
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language adaptations (0.878) [15, 16]. These values support 
the time-dependent invariance of the Turkish COMI.

Based on the internal consistency analysis, Cronbach’s 
alpha value was found as 0.774; however, the other language 
adaptations of the COMI did not include any internal consist-
ency analysis results [15, 16]. This ICC value indicates that 
the Turkish COMI has a high consistency.

Limitations of the study

The present study has some limitations. Responsiveness analy-
sis, which plays an important role in the health-related qual-
ity of life questionnaires in determining sensitivity to clinical 
changes, was not performed in the present study. Responsive-
ness of the COMI was established in other language adapta-
tions, and it is considered that it should be analyzed also for 
the Turkish version.

The construct validity of the instrument was not tested in 
terms of factor analysis. Although the instrument had multiple 
domains, the Polish version has a unifactorial structure [17]. 
The analysis of the factorial structure of the instrument in other 
language adaptations is crucial in determining the method to 
be used in the analysis of convergent validity.

Conclusion

The present study showed that the Turkish version of the 
COMI is valid and reliable in a Turkish population with neck 
pain. It is considered that this easy-to-use, time-saving, and 
multidimensional COMI questionnaire may be useful in the 
evaluation and follow-up of patients with neck pain.
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