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ABSTRACT

Background and Objectives: This study aims to investigate the responsiveness of the Persian
version of the core outcome measure index (COMI) neck questionnaire in patients with chronic
non-specific neck pain.

Methods: The participants included 104 subjects in the age range of 18 to 15 years with non-
specific chronic neck pain who were undergoing physiotherapy intervention. The participants
received and completed the Persian version of the COMI neck questionnaire before the first session
of physiotherapy treatment. After completing the treatment sessions, the subjects were re-evaluated
and completed the Persian version of the COMI neck questionnaire. In this study, to evaluate external
responsiveness, in addition to completing the mentioned questionnaire, the participants received and
completed the global rating of change questionnaire in the final session of the treatment. The internal
responsiveness was evaluated by performing the paired t-test in addition to evaluating changes in
the Persian version of COMI neck scores before and after treatment and calculating the effect size
consisting of standard response mean and Cohen d. Meanwhile, the external responsiveness was
calculated via the receiver operating characteristic curve and the correlation analysis.

Results: The Persian version of the COMI neck questionnaire has acceptable external responsiveness.
The standard response mean was large and the Cohen d was very large. Significant changes were
observed between the scores of the COMI neck questionnaire before and after the treatment. In this
study, the minimal clinically important difference was 1.82. Also, a good correlation was found
between COMI neck and the global rating of change questionnaire.

Conclusion: The Persian version of the COMI neck questionnaire has acceptable responsiveness.
This questionnaire can be used to study the effects of physiotherapy intervention in patients with
chronic non-specific neck pain.
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? What is “already known” in this topic:

tients with neck pain.

—» What this article adds:

e The Persian version of the core outcome measure index (COM]I) neck is a valid and reliable instrument.

e The Persian version of the COMI neck is beneficial and effective for the assessment of Persian-speaking pa-

Persian version of the COMI neck questionnaire can detect clinical changes in patients with chronic neck pain
after physiotherapy intervention. The minimal clinically important difference (MCID) value obtained in this
study will help therapists and researchers to know whether a Persian-speaking patient suffering from chronic
neck pain has experienced a real change after physiotherapy intervention.

Introduction

eck pain is one of the most common

musculoskeletal problems following low

back pain; hence, it is considered one of

the causes of disability in the population

[1]. The prevalence of neck pain is be-
tween 30% to 50% per year. Based on the duration of the
symptoms, neck pain is divided into two groups, namely
acute and chronic. When neck pain continues for more
than 12 weeks, it is defined as chronic neck pain [2]. Ac-
cording to the Global Burden of Disease Study 2010,
neck pain is the fourth leading cause of years lost due
to disability after low back pain, depression, and joint
pain [3]. The occurrence of neck pain is more common
in women compared to men and among middle-aged
people [4]. Genetics, psychological factors, sleep disor-
ders, smoking, and a sedentary lifestyle are the variables
of the causative factors related to neck pain [2, 5, 6].

Evaluation is always considered an important part of
any therapeutic intervention [7] because, in addition to
considering pathology and its physical aspects, therapists
should consider the contribution of psychological factors
in the occurrence of long-term disability in people with
neck pain [8]. In recent years, self-report measurement
tools have played a very important role in measuring
health outcomes in spine-related diseases, thus helping
the treatment process of patients [9]. The results of the
studies showed that the evaluation of the consequences
is the best criterion for evaluating chronic pain in affect-
ed people; therefore, it is necessary to evaluate the im-
pact of chronic disorders on individuals’ health as well as
the results of therapeutic interventions [7]. Among these

outcome-based tools, we can mention the neck disability
index, the North American spine society questionnaire,
the Copenhagen neck functional disability scale, the
Northwick Park neck pain questionnaire, the neck pain
and disability scale, and the core outcome measure index
[10-14].

In evaluating these patients, it is recommended to eval-
uate the following 5 dimensions: pain, function, well-
being, disability at work, and disability in society [15].
During the last two decades, a large number of these
questionnaires have been compiled; however, none of
these tools can fully evaluate the consequences of chron-
ic disorders correctly [16]. In addition, these tools cannot
evaluate different dimensions of the outcome; therefore,
a standard set of tools is needed to evaluate the different
outcomes of disorders [15]. For this purpose, in 1998, a
group of researchers developed a standard outcome mea-
surement tool called the core outcome measure index
(COMI) for patients with low back pain. COMI includes
5 areas as follows: pain, function, general health condi-
tions, disability, and satisfaction [9, 15]. The COMI ques-
tionnaire has been registered with the European Spine
Association to measure the outcome following spine sur-
gery and non-surgical treatments and is currently used
worldwide [17]. The psychometric properties of COMI
were evaluated and the results showed acceptable valid-
ity and reliability of the questionnaire [16]. The COMI
neck questionnaire was compiled and used as a supple-
ment to COMI back to evaluate chronic neck pain pa-
tients and patients who underwent neck arthroplasty
surgery [18, 19]. This reliable tool has been translated
and localized into Turkish, Polish, Italian, Persian, and
Japanese languages [20-24].
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Responsiveness is an essential psychometric feature
of an instrument and describes the ability of an instru-
ment to show a clinically significant change in a patient’s
health status over time [25]. From a clinical perspec-
tive, an outcome measure with response characteristics
should be able to differentiate between treatment effects
and random and spontaneous changes [26]. The mea-
surement tool should be able to show real changes for
better or worse. The reliability and reproducibility of the
Persian version of the COMI neck questionnaire have
been investigated and determined that the Persian ver-
sion of this questionnaire has good reliability and repro-
ducibility in people with neck pain; however, the ability
of this questionnaire to respond to treatment has not been
investigated. Therefore, this study aims to investigate the
responsiveness of the Persian version of the COMI neck
questionnaire and to determine the minimum clinically
important change scores in patients with chronic neck
pain after a course of physiotherapy treatment.

Materials and Methods
Study participants

A total of 104 patients who were referred to physiother-
apy because of being diagnosed with chronic neck pain
participated in this study by filling out the informed con-
sent form. The diagnosis of chronic neck pain was made
by an orthopedic through clinical examination and radio-
logical findings. The inclusion criteria were as follows:
age range between 18 and 50 years, ability to read and
write and understand the Persian language, non-specific
neck pain for more than 3 months, minimum education
at the level of high school, and undergoing a course of
physiotherapy treatment [18, 23, 27]. Also, the exclusion
criteria were having neck pain due to deformity, fracture,
spinal canal stenosis of the cervical vertebra, the pres-
ence of central or peripheral nervous system disease,
systemic diseases, the use of strong painkillers during
the period of physiotherapy treatment, or any other con-
current treatment, mental and cognitive diseases, chronic
lung or kidney diseases, and a recent history of stroke or
heart attack [18, 23, 27].

Study design

This study was based on a prospective cohort design.
All patients received and completed the Persian version
of the COMI neck questionnaire before the first session
of physiotherapy treatment. The physiotherapy program
included electrotherapy (TENS, US. hot pack), range of
motion exercises, deep neck muscle strengthening, sta-
bilization exercises, soft tissue stretching, and cervical
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facet joint mobilization. It was not necessary to use the
same protocol in all clinics because the purpose of this
plan was not to evaluate the protocol but to evaluate the
ability to respond to treatment [28, 29]. After 10 treat-
ment sessions, the subjects were re-evaluated and the
Persian version of the COMI neck questionnaire was
completed again by the patients. In addition to complet-
ing the mentioned questionnaire, the patients received
and completed the global rating of change (GRC) ques-
tionnaire in the final session of the treatment.

Outcome measures

The COMI questionnaire includes 7 questions as fol-
lows: 2 questions related to pain, 1 question related to
function, 1 question related to well-being, 2 questions
related to disability, and 1 question related to satisfac-
tion. The COMI neck questionnaire is designed based on
a 10-question graphic scale, and the scores are calculated
as follows: a score of 0 indicates the best condition and
a score of 10 indicates the worst condition in patients
[15, 18].

Assessment tool

The GRC questionnaire is a valid tool that has been
used as a reference tool in most of the studies whose pur-
pose was to check the response. This scale includes the
question of how much the patient has changed compared
to the first day of the visit. The rating of this scale is as
follows: “7=I have improved a lot”, “6=I have improved
relatively”, “5=I have improved a little”, “4=I have not
changed”, “3=I have gotten a little worse”, “2=I have

become much worse”, “1=I have become much worse”.
Statistical analysis

The data obtained in this study were analyzed using
the SPSS software, version 26. The level of statistical
significance was considered P<0.05. To measure respon-
siveness, the change in scores between the first and last
sessions for the COMI neck questionnaire was calcu-
lated. The change score was obtained by subtracting the
score of the first session from the score of the last ses-
sion; therefore, a positive score indicated improvement
and a negative score indicated worsening of the patient’s
condition [30]. In this study, responsiveness was calcu-
lated using 2 methods as follows: the receiver operating
characteristic (ROC) curve method and the correlation
calculation. The ROC curve is the most common method
for calculating responsiveness and uses the overall scale
of change as an external measure [31]. Functional scales
can be considered a diagnostic test to differentiate be-
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tween patients who have recovered from patients who
have not recovered, considering that the ROC curve has
been developed to detect recovery or non-recovery using
an external criterion. Evaluating the responsiveness of
functional scales is similar to evaluating the discrimina-
tion capability of a diagnostic test. In this case, the condi-
tion to be determined is whether a clinically significant
change has occurred. Functional scale scores, similar to
other diagnostic tests, may show random changes over
time and can never be flawless measurements, and there
are “true positive” and “false positive” changes in the
scale scores. Functionality happens over time; therefore,
one of the ways to evaluate responsiveness is to calculate
the sensitivity and specificity of the scales to determine
improvement or deterioration. The ROC curve provides
information about the sensitivity and specificity for de-
tecting improvement by an external measure. This curve
includes a graph of the true positive rate (sensitivity)
versus the false positive rate (specificity-1) for each of
the possible cut points in the change score [31, 32]. Sen-
sitivity means the ability of a tool to identify a clinical
change when a change exists. Specificity means the abil-
ity of a tool to identify the lack of clinical change when
no change exists [31].

The area under the ROC curve can be interpreted as the
probability of correctly identifying a cured patient from
a pair of cured and uncured patients that are randomly
selected. It is also more for distinguishing between the
two groups of improved and non-improved patients that
are determined by external criteria [31, 32]. The range
of this area is theoretically from 0 (no accuracy in dif-
ferentiating the improved group from the unimproved
group) to 1 (complete and excellent accuracy). The area
under the curve value greater than 0.7 indicates high re-
sponsiveness [33].

One of the cut points obtained from the ROC curve
is the minimal clinically important difference (MCID).
MCID is the number of scores required to show a clini-
cally significant change [31]. In this study, the best cut
point was chosen as the change score in the COMI neck
questionnaire, which indicates a clinical change in the
patient’s functional ability [31]. The best method for de-
tecting MCID is ROC; the point of the ROC curve that
is closer to the upper and left corner of the diagram is
used to estimate the minimum change score necessary to
distinguish improved from non-improved patients [34].
This appropriate cut-off point is the point that has the
highest sensitivity and specificity along with the ability
to differentiate between improved and non-improved pa-
tients [33].
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Responsiveness is also obtained by calculating the cor-
relation between the change score of the COMI neck
questionnaire and the overall change criterion using the
gamma correlation coefficient. According to the numeri-
cal information of the general scale of change, we used
the gamma correlation coefficient to determine the re-
lationship between the scores of the COMI neck ques-
tionnaire and the score of the patient’s general scale of
change. In this method, the strength of correlation indi-
cates responsiveness. The correlation coefficients less
than 0.25, 0.25 to 0.5, 0.5 to 0.75, and more than 0.75,
respectively, indicate no or little connection, weak con-
nection, medium to good connection, and connection it
is good to excellent [31].

Results

The demographic characteristics of the patients are
given in Table 1. The descriptive statistics of COMI
neck questionnaire scores in the first treatment session,
the final session, and the change score of the COMI
neck questionnaire are shown in Table 2. According to
the general scale of change after physiotherapy, 10 pa-
tients (9.61%) reported that they had improved a lot, 40
patients (38.47%) had relatively improved, 34 patients
(70.0%) had gotten a little better, 19 patients (18.26%)
had no change, 1 patient (0.96%) had gotten a little
worse, and none of the patients (0%) chose the option
“I have gotten much worse”. In addition, the participants
did not choose “I have become much worse”. Hence, ac-
cording to the overall change scale, 50 patients (48.07%)
were classified as improved and 54 patients (51.93%)
were classified as not improved. The result of the area
under the ROC curve (AUC) and the gamma correlation
coefficient are given in Table 3. The COMI neck curve
showed that the AUC value is greater than 0.78, which
indicated that this questionnaire has an acceptable pow-
er to differentiate between the improved group and the
non-improved group. The optimal cut point with the best
combination of specificity and sensitivity for this ques-
tionnaire was 1.82 (sensitivity=0.71, specificity=0.75).
Also, the results of the COMI neck questionnaire effect
values and the t-test are shown in Table 4 and Table 5,
respectively.

Discussion

The COMI neck questionnaire is a standard outcome
measurement tool for evaluating patients with neck pain.
The reliability and reproducibility of the Persian ver-
sion of this questionnaire have been investigated and
it has been determined that the Persian version of this
questionnaire has good reliability and reproducibility in
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Table 1. Demographic characteristics of patients
Demographic Characteristics Minimum Maximum Mean+SD
Age (y) 20 50 39.65+9.21
Height (cm) 150 190 166.52+8.80
Weight (kg) 40 110 71.26+14.11
Demographic Characteristics No. (%)
Male 69(66.3)
Gender
Female 35(33.7)
Under diploma 3(2.9)
Diploma 37(35.6)
Education
Bachelor 35(33.7)
Masters and PhD 29(27.9)

people with neck pain [23]. In this study, the responses
to this questionnaire in patients with chronic neck pain
have been investigated. The results of the present study
showed that the Persian version of the COMI neck ques-
tionnaire has an acceptable response capability (AUC <
0.7) and a good correlation between the change score of
this tool and the overall change scale was observed. In
addition, the usefulness of this tool has been confirmed
by determining the MCID values obtained in the present
study. The results showed that the COMI neck question-
naire can be used as a criterion for choosing an appropri-
ate outcome measurement tool in a randomized clinical

trial [32]. The purpose of these studies is to evaluate and
compare the effectiveness of different treatment meth-
ods; therefore, the responsiveness of outcome measure-
ment questionnaires is important in these studies. Some
researchers believe that the results obtained from tools
that do not have responsiveness should be excluded from
the study [26]. The results of this study showed that the
Persian version of the COMI neck questionnaire can be
used as a reliable tool in randomized clinical trial studies
that evaluate different methods of physiotherapy treat-
ment in patients with chronic neck pain.

Table 2. Mean and standard deviation before physiotherapy, after physiotherapy, and change scores

Questionnaire BT
Bl Before Physiotherapy After Physiotherapy Change
Total patients (n=104) 5.25+1.57 3.30%1.55 1.95+1.53
Improved (n=50) 5.18+1.71 2.45%1.36 2.73+1.43
Not improved (n=54) 5.32+1.45 4.08+1.28 1.23+1.26

Abbreviations: COMI, core outcome measure index; SD, standard deviation

Table 3. Level under the curve of COMI neck questionnaire and gamma correlation coefficient

Area Under the

Questionnaire Curve Optimal Cut-Off Sensitivity Specificity Gamma Correla-
(95% Cl) Point (95% C1) (95% CI) tion Coefficient
(]
0.78 0.71 0.75
COMINeck Cl (0.7-0.87) 1.82 (0.82-0.56) (0.85-0.6) 0.74

COMI: Core outcome measure index; Cl: Confidence interval
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Table 4. Effect values of COMI neck questionnaire
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SRM Cohend
Questionnaire
Improved Not Improved All Patients Improved Not Improved All Patients
COMI Neck 1.9 0.97 1.26 1.76 0.89 1.24
COMI: Core outcome measure index; SRM: Standard response mean
Table 5. The results of the t-test
Test t Sig. (2-tailed)
Paired t-test 12.95 0.000
Improved group-independent t-test 13.43 0.000
Independent t-test of not-improved group 7.18 0.000

The results obtained from the ROC curve method are
consistent with the results of the correlation method. In
the ROC method, for questionnaires to have acceptable
responsiveness, they must have an area under the curve
higher than 0.7, which in this study, the COMI neck ques-
tionnaire showed an area under the curve higher than
0.7 (0.78). In a similar study, Marco Monticone et al.
investigated the responses to the COMI neck question-
naire in patients with chronic neck pain. They obtained
an AUC value of 0.73 for the COMI neck questionnaire,
which was similar to the results of the present study.

The MCID scores provide a framework for future stud-
ies of patients with neck pain. In the clinical field, it is
necessary to decide on the cut-off point that can distin-
guish the improved from the not-improved patients [34].
For the COMI neck questionnaire, the optimal cut-off
point was 1.82 with the best balance between specific-
ity and sensitivity, that is, 0.75 and 0.71, respectively.
Hence, following the results of the general evalua-
tion scale in the COMI neck questionnaire, individuals
whose score change is less than 1.82 had not changed
while subjects who had a score change greater than 1.82
are considered changed people. The cut-off point of 1.82
in this questionnaire showed the lowest amount of false
positives and false negatives at the same time compared
to other scores, which has a probability of 0.75 to cor-
rectly identify unchanged people at this point and 0.71 is
likely to correctly identify altered individuals. Therefore,
the COMI neck questionnaire has an acceptable differen-
tiation ability in identifying the change of patients in the
course of the disease and follow-up treatment.

The results of the correlation coefficient showed that
the Persian version of the COMI neck questionnaire has
a moderate to good ability to detect clinical changes in
patients with chronic neck pain following physiothera-
py treatment. The correlation coefficient between the
change score of the COMI neck questionnaire and the
overall evaluation scale was more than 0.5(0.74).

The mean standardized response of the COMI neck
questionnaire was high and the Cohen d value for this
questionnaire was very high. Also, significant changes
were observed between the score of the COMI neck ques-
tionnaire before and after the treatment and separately
in each group.

Conclusion

Finally, the results of this study showed that the Persian
version of the COMI neck questionnaire can detect clini-
cal changes in patients with chronic neck pain after phys-
iotherapy intervention. Therefore, we recommend this
questionnaire as a tool with appropriate responsiveness
to evaluate chronic neck pain patients. In addition, the
MCID value obtained in this study will help therapists
and researchers to know whether a Persian-speaking pa-
tient suffering from chronic neck pain has experienced a
real change after physiotherapy intervention.

Study limitations

This study faced some limitations that restricted the
generalizability of its results. First, the results of all the
responses are specific to the same group of study pa-
tients, the type of treatment, and the method of conduct-
ing the study [35]. Therefore, the results of this study can
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be generalized to Persian-speaking patients with chronic
neck pain who have undergone physical therapy. In this
study, patient perception of change was considered a
general measure of change in neck function. However,
considering that the patient’s previous experiences affect
their current understanding, the validity of this measure
may be compromised in this study [31, 32].
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