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Abstract
The purpose of this study was to evaluate the responsiveness of Copenhagen Neck Functional Disability Scale (CNFDS), 
Neck Disability Index (NDI), Neck Bournemouth Questionnaire (NBQ), Neck Pain and Disability Scale (NPDS) in geri-
atric patients with non-specific chronic neck pain. A total of 52 geriatric patients with non-specific chronic neck pain were 
included in the present study. All participants were included in a physical therapy and rehabilitation program for five ses-
sions per week that lasted 3 weeks. All participants were evaluated before and after the treatment. Pain and disability were 
assessed with the Visual Analog Scale-pain (VAS-pain), VAS-disability, muscle spasm, CNFDS, NDI, NBQ, NPDS scales. 
Additionally, patient satisfaction scores were questioned both before and after the treatment. Following the 3-week physical 
therapy and rehabilitation program, significant improvements were detected in the VAS-pain, VAS-disability, muscle spasm, 
CNFDS, NDI, NBQ, and NPDS scores (p < 0.05). Responsiveness values were found to be as follows: CNFDS [effect size 
(ES) = 0.78; standardized response mean (SRM) = 0.90], NDI (ES = 0.66; SRM = 1.18), NBQ (ES = 0.82; SRM = 0.97) 
and NPDS (ES = 0.87; SRM = 0.98). Our study demonstrated that CNFDS, NDI, NBQ, and NPDS are responsive scales in 
determining treatment-related changes in geriatric patients with non-specific neck pain. These results also suggest that all 
of these four scales can be used in the assessment of treatment induced changes in geriatric patients with chronic neck pain.
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Introduction

Neck pain is a common musculoskeletal system problem 
and is accepted as a substantial public health problem with 
its high socioeconomic effects [1, 2]. It is estimated that 
the prevalence of neck pain is 40.5% in elderly women, and 
36.1% in elderly men [3]. Osteoarthritis, which occurs as a 
result of degeneration in the cervical spine, is a considerable 
cause of chronic neck pain, and degeneration is observed 
particularly in the intervertebral disk and facet joints. It is 
clear that with increasing age, osteoarthritis-related changes 

in the cervical region become more pronounced and emerge 
as one of the main factors of chronic neck pain in the geri-
atric population [4]. Neck pain deteriorates physical and 
emotional conditions, loss of labor, and increased healthcare 
costs [5, 6]. Evaluation of pain and disability constitutes an 
important part of follow-up in patients with neck pain. There 
are many self-reporting scales assessing the pain and dis-
ability in this respect [7, 8]. The assessment of the treatment 
outcomes is of great importance for clinicians and patients. 
In this context, self-reported scales are used widely to evalu-
ate the treatment outcomes and follow-up patients. This kind 
of assessment also allows clinicians make evidence-based 
measurements and document the treatment process [9].

Self-reported outcome measures are an option that uti-
lizes the patient view to evaluate the functional influence of 
a treatment protocol [10]. Responsiveness is defined as the 
ability of the measurement tool in detecting clinical changes 
[11]. The responsiveness value of a clinical measurement 
method is a key parameter for detecting changes resulting 
from a particular treatment. It is crucial for the preferred 
scales to have adequate responsiveness level to monitor the 
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longitudinal change in a given treatment period. A respon-
sive outcome measure should be capable of adequately 
reflecting clinically important change in patients’ health 
conditions to guide treatment. Clinicians consider outcome 
measures when deciding whether to continue or change 
treatment protocols. Therefore, the responsiveness level of 
the scales becomes a cornerstone parameter in the follow-
up studies and monitoring patients [12]. Although differ-
ent methods have been suggested for responsiveness meas-
urements, there is no gold standard method among them. 
Responsiveness is frequently assessed with the correlation 
analysis, effect sizes, standardized response means, sensitiv-
ity and specificity of change scores, relative efficiency, and 
receiver operating characteristics analysis [13].

It is considered that using criteria that are specific to neck 
pain instead of generic tools in evaluating the neck pain is 
more appropriate because of better responsiveness and better 
validity [14]. There are several studies in the literature inves-
tigating the responsiveness of different scales in patients 
with neck pain [15, 16]. However, there are no studies con-
ducted on geriatric patients with chronic neck pain. Given 
the particular differences of the geriatric population, we 
consider this to be an important deficiency. Responsiveness 
may vary according to the population, age, and etiology [17]. 
For this reason, the analyses must be specific to the popula-
tion to predict responsiveness accurately [18]. Therefore, the 
aim of the present study was to evaluate the responsiveness 
of Copenhagen Neck Functional Disability Scale (CNFDS), 
Neck Disability Index (NDI), Neck Bournemouth Question-
naire (NBQ), and Neck Pain and Disability Scale (NPDS) in 
geriatric patients with chronic neck pain.

Materials and methods

Study setting

This is a descriptive pilot study. A total of 52 patients (36 
females and 16 males) who had mechanical non-specific 
chronic neck pain admitting to the physical medicine and 
rehabilitation clinic between January 2020 and October 2020 
were enrolled in the study. Informed consent was obtained 
from all patients. Approval for the study was granted by 
the Local Ethics Committee (approval date: 17.07.2019 and 
number: 08).

Participants

The inclusion criteria for the study were as follows: being 
between the ages of 65 and 80, complaining about neck 
pain for more than 3 months and consenting to participate 
in the study. Exclusion criteria were having a history of neck 
surgery, accompanying inflammatory rheumatic disorder, 

diseases causing neck pain, such as neoplasm, infection, 
abscess and neurological impairment, suffering prominent 
signs of radiculopathy and having a history of fractures or 
fixators in the cervical region. All patients were evaluated by 
the same physician with the anamnesis, physical examina-
tion. Past diseases of the participants were reviewed through 
hospital records. In addition, blood tests, magnetic resonance 
imaging, electromyography and X-rays of the patients were 
examined to confirm the exclusion criteria, if necessary.

Demographic characteristics

The sociodemographic and clinical characteristics, such as 
the age, sex, body mass index (BMI), educational status, 
working status, marital status, and disease duration of the 
patients, were questioned and recorded.

Clinical evaluations

In all patients, the pain was evaluated using the visual analog 
scale-pain (VAS-pain); and the patients were asked to give 
a score between 0–100 mm (0 point indicates no pain and 
100 points indicate highest pain). Similarly, VAS was also 
used in evaluating the disability (VAS-disability), and the 
resulting scores were recorded.

The patients were asked to score muscle spasms between 
0 (no spasms) and 6 (spasms at the highest level) to assess 
spasms in the muscles around the neck.

Evaluation of patient satisfaction

The patients were asked to score their treatment satisfac-
tion on a five-point likert scale to assess patient satisfaction. 
According to this scale, one point indicates dissatisfaction, 
and five points indicate full satisfaction.

Copenhagen Neck Functional Disability Scale

CNFDS is a scale consisting of 15 items, and questions the 
impacts of neck pain. Each item is answered as “Yes” (0 
points), “Sometimes” (1 point), and “No” (2 points). Ques-
tions 1 and 5 evaluate pain severity; items 2, 3, 4, 5, 7, 8, 9 
and 10 question the difficulty in daily activities; and items 6, 
9, 11, 13 and 14 question the social and recreational activi-
ties. Item 15 questions whether the neck pain will affect 
the future or not. The total score is between 0 and 30, and 
higher scores demonstrate greater disability [19]. The Turk-
ish validity and reliability of the scale was conducted by 
Yapali et al. [20].
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Neck Disability Index

NDI is a scale used frequently to measure neck pain-related 
disability. The scale was modified from Oswetry Disability 
Questionnaire. NDI consists of ten items, and each item is 
scored between 0 and 5. Seven of these questions are about 
functional activities, 2 about symptoms, and 1 about con-
centration. The total score varies between 0 and 50. Higher 
scores indicate greater disability. Aslan et al. [21] performed 
the Turkish validity and reliability of the scale.

Neck Pain and Disability Scale

NPDS is a scale that was developed to evaluate neck pain 
in a multi-dimensional manner [22]. NPDS consists of 20 
items, and assesses pain intensity, daily-life activities, and 
emotional-cognitive status. It is evaluated using evenly-
divided VAS, and each item is scored between 0 and 5. The 
total score varies between 0 and 100. The Turkish validity 
and reliability study of the scale was conducted by Bicer 
et al. [23].

Neck Bournemouth Questionnaire

NBQ consists of seven items, and questions pain severity, 
physical disability, social disability, anxiety, depression, 
employment, and pain control status [24]. Each item is 
scored between 0 and 10. The Turkish validity and reliability 
of the scale was conducted by Yılmaz et al. [25].

Physical therapy and rehabilitation protocol

All the patients who were included in the study were taken to 
conventional physical therapy program for 3 weeks (5 days 
a week). Patients received 20 min hot-pack, 20 min transcu-
taneous electrical nerve stimulation (TENS) (TO ES-320, 
Chattanooga Intelect, USA), and 5 min continued ultrasound 
(BTL-4710 Sono Professional, BTL Medical Technologies 
Ltd, UK) (frequency, 1 MHz; intensity, 1 W/cm2) in the con-
ventional physical therapy program. In addition, in the con-
tent of the rehabilitation program, exercises to strengthen the 
deep neck muscles, isometric and isotonic neck exercises, 
stretching, relaxation and cervical stabilization exercises 
were performed by the same physiotherapist. It was started 
with the number of repetitions and difficulty level appropri-
ate to the exercise background and physical condition of the 
patients. If the patient was appropriate, the exercise program 
was advanced. Rubber resistance bands were used during the 
isometric exercises. The resistance of the bands was gradu-
ally increased as the patient tolerated. Five low-resistance 
contractions were performed prior to the strengthening exer-
cises followed by the predetermined number of repetitions 
at a difficulty of three-quarters of maximum capacity. This 

exercise program was planned and executed for 40 min daily 
[26].

Comparisons

All evaluations were performed by the same physician at 
the beginning and at the end of the physical therapy and 
rehabilitation program.

Responsiveness measures

Several methods have been used in responsiveness calcula-
tions; and there is no consensus on a gold standard method. 
The superiority of these methods over each other has not 
been demonstrated. The effect size (ES) and standard-
ized response mean (SRM) values were calculated for the 
responsiveness evaluations of the four scales. The fact that 
it is widely used in the literature has been effective in our 
preference for this method. Thus, it was predicted that we 
would have the opportunity to compare the ES and SRM 
values in similar studies with our results. The ES value was 
obtained by dividing the mean of the change of baseline and 
follow-up scores by the standard deviation of the baseline 
score (Mean (Baseline − Follow-up scores) ÷ SD − base-
line score). The SRM value was calculated by dividing the 
mean of the change of baseline and follow-up scores by the 
standard deviation of the change score (Mean (Baseline 
− Follow-up scores) ÷ SD − change score). Higher ES and 
SRM values indicate better responsiveness levels. Negativ-
ity shows that the baseline mean score was lower than the 
mean score in the follow-up, and this is related with the scale 
character. Therefore, negative values are not considered to 
be low responsiveness level. ES and SRM values are cat-
egorized as follows; values between 0.20 and 0.50 represent 
small responsiveness; values between 0.50 and 0.80 repre-
sent moderate responsiveness; and values equal to or higher 
than 0.80 represent large responsiveness [27–29].

Statistical analyses

Statistical analyses were performed using the Statisti-
cal Package for the Social Sciences version 20.0 package 
program (SPSS Inc., Chicago, IL, USA). The compliance 
of the data to normal distribution was checked using the 
Shapiro–Wilk test before the analyses. The expression of 
the quantitative data was carried out using the mean and 
standard deviation, and median (minimum–maximum) 
according to the distribution status. Number and percentage 
expressions were used in the categorical data. Paired t test or 
Wilcoxon test was utilized to compare the scores measured 
before and after the physical therapy and rehabilitation pro-
gram. The Spearman rho test was performed for correlation 
analyses. Significance value of the statistical analysis is 0.05.
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Results

A total of 52 participants were included in the pre-
sent study. Among these, 69.2% (n = 36) were female, 
and 30.8% (n = 16) were male; and the mean age was 
70.19 ± 3.69  years. The socio-demographic and clini-
cal characteristics of the participants are summarized in 
Table 1.

After the physical therapy and rehabilitation program, 
VAS-pain, VAS-disability, muscle spasm, CNFDS, NDI, 
NBQ and NPDS scores were significantly improved 
(p < 0.001) (Table 2).

After the physical therapy and rehabilitation program, 
significant correlations were detected between the patient 
satisfaction scores and CNFDS, NDI, NBQ and NPDS 
scores (r = − 0.677, p < 0.001; r = − 0.602, p < 0.001; 
r = − 0.533, p < 0.001 and r = − 0.634, p < 0.001, respec-
tively) (Table 3).

Significant correlations were found between the changes 
in VAS-pain scores after the treatment and the changes 
in CNFDS, NDI, NBQ and NPDS scores (r = 0.434, 
p = 0.001; r = 0.574, p < 0.001; r = 0.587, p < 0.001 and 
r = 0.659, p < 0.001). Additionally, significant correlations 
were determined between the changes in VAS-disability 
scores and the changes in CNFDS, NDI, NBQ and NPDS 

scores (r = 0.634, p < 0.001; r = 0.786, p < 0.001; r = 0.685, 
p < 0.001 and r = 0.759, p < 0.001, respectively).

ES and SRM values were calculated for the evaluation of 
responsiveness. The results demonstrated that the scales have 
moderate to large responsiveness levels in geriatric patients 
with chronic neck pain receiving physical therapy and 
rehabilitation program. Responsiveness values were found 
to be as follows: CNFDS (ES = 0.78; SRM = 0.90), NDI 
(ES = 0.66; SRM = 1.18), NBQ (ES = 0.82; SRM = 0.97) 
and NPDS (ES = 0.87; SRM = 0.98) (Table 4).

Discussion

In the treatment of neck pain, the purpose is to reduce 
physical and emotional negative effects by ameliorating the 
pain and spasms, and also to improve the quality of life. 
Self-reported scales are substantial tools in determining the 
appropriate treatment strategy and monitoring treatment out-
comes. In this regard, a scale to assess treatment response 

Table 1   Baseline characteristics of the patients

n Number, % percentage, BMI body mass index
*Mean ± standard deviation
+ Median (minimum–maximum) (interquartile range)

Age (years)* 70.19 ± 3.69
Sex [n (%)]
 Female 36 (69.2)
 Male 16 (30.8)

BMI+ 27.34 (21.56–40.44) (4.95)
Educational status [n (%)]
 Literate 8 (15.4)
 Primary school 24 (46.2)
 Middle School 10 (19.2)
 High school 8 (15.4)
 University or above 2 (3.8)

Working status [n (%)]
 Working 4 (7.7)
 Not-working 25 (48.1)
 Retired 23 (44.2)

Marital status [n (%)]
 Married 29 (55.8)
 Single or divorced 23 (44.2)

Symptom duration (months)+ 48 (3–120) (34.50)

Table 2   Rehabilitation-induced changes in geriatric patients with 
neck pain

VAS Visual Analog Scale, CNFDS Copenhagen Neck Functional Dis-
ability Scale, NDI Neck Disability Index, NBQ Neck Bournemouth 
Questionnaire, NPDS Neck Pain and Disability Scale
*Mean ± standard deviation
+ Median (minimum–maximum)

Baseline After rehabilitation p

VAS-pain+ 80 (50–100) 60 (50–90)  < 0.001
VAS-disability+ 80 (30–100) 60 (50–90)  < 0.001
Muscle spasm+ 3 (0–6) 2 (0–5)  < 0.001
CNFDS* 21.25 ± 4.66 17.59 ± 5.96  < 0.001
NDI* 34 ± 8.69 28.19 ± 10.70  < 0.001
NBQ* 48.26 ± 10.50 39.55 ± 14.26  < 0.001
NPDS* 69.05 ± 12.95 57.73 ± 19.58  < 0.001

Table 3   Correlations between 
scales after rehabilitation 
and Self-Assessment Patient 
Satisfaction Scores

a Copenhagen Neck Functional 
Disability Scale
b Neck Disability Index
c Neck Bournemouth Question-
naire
d Neck Pain and Disability Scale

Scales After rehabilitation

Rho P

CNFDSa − 0.677  < 0.001
NDIb − 0.602  < 0.001
BQc − 0.533  < 0.001
NPDSd − 0.634  < 0.001
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should be valid, reliable and responsive. This study dem-
onstrated that each of the scales of CNFDS, NDI, NBQ, 
and NPDS have moderate to high responsiveness values in 
geriatric patients with chronic neck pain.

Responsiveness is almost as important as the validity and 
reliability for scales. Takeshita et al. [30] evaluated the valid-
ity, reliability, and responsiveness of NDI scale in patients 
with neck pain. They reported that the ES of the NDI and 
modified NDI scales to be 0.55 and 0.64, respectively [30]. 
In previous studies, NDI had moderate–large responsiveness, 
which is similar to our study (0.81–1.17) [31]. Similarly, the 
SRM value of the NDI scale was found to be 0.85 in a study 
conducted with Turkish patients with non-geriatric and non-
specific neck pain [32]. The SRM value was found to be 1.18 
in our study. The fact that this responsiveness values were 
obtained in the geriatric patient group suggests that NDI 
can be used in the assessment treatment response. NDI may 
be more useful in geriatric patients because it is relatively 
short and includes ten items. Items do not include VAS lines 
and offer five options. This is an important advantage taken 
into consideration the difficulty of geriatric population in 
completing long self-reported scales. Although not a long 
scale, NDI offers sufficient comprehensiveness in detecting 
changes in follow-up by questioning issues, such as personal 
care, headache, concentration, lifting, reading, working, 
driving, sleep, and entertainment, as well as pain intensity.

Stewart et al. [33] conducted a study on whiplash injury, 
and found that the ES value was 0.75 for the CNFDS scale, 
and the SRM was 0.90. Kose et al. [32] found SRM to be 
0.89 in patients with chronic neck pain. In our study, ES was 
found to be 0.78, and SRM was 0.90, which suggest that 
CNFDS can also be used for follow-up of geriatric patients 
with neck pain. CNFDS does not have VAS lines, which 
some patients have difficulty in understanding. Although, 
its relatively long and includes 15 questions, each question 
has three options ’yes, occasionally or no’. This situation 
reduces the time required for the questions to be answered 

and for the completion of the scale [19]. Having only three 
answer options avoids confusion in the geriatric population. 
Therefore, we consider that it can be used for the follow-up 
of geriatric patients with neck pain.

NPDS is another questionnaire used frequently for evalu-
ating neck pain. NPDS questions pain intensity and daily-life 
activities along with emotional and cognitive status. Monti-
cone et al. [34] found the SRM value as 1.26 in patients with 
chronic neck pain who admitted to the rehabilitation pro-
gram. In a study conducted with Korean patients, the SRM 
value was found to be 1.34 for NPDS, and 1.17 for NDI [35]. 
In a study that was conducted in the Turkish population, the 
SRM value was found to be 0.92 [32]. The ES and SRM 
values were found to be 0.87 and 0.98 in geriatric patients 
with chronic neck pain in our study. Both values indicate that 
the scale is at the level of large responsiveness in this spe-
cific population. However, NPDS is the longest of these four 
scales and involves 20 items. All items are scored with the 
VAS line ranging from 0 to 5 points. This may cause confu-
sion in the geriatric population and prevent the scale from 
being filled out accurately. Although the responsiveness 
values are large, we consider that NPDS should be clearly 
explained to the geriatric population before the utilization.

Gay et al. [24] found the SRM value of the NBQ question-
naire as 1.17, ES as 1.28; SRM value as 1.21, and ES as 1.12 
for NDI in patients with chronic neck pain. They declared 
that both scales had better responsiveness compared to the 
changes in VAS. Stefanovitch-Lawbuary et al. [36] found 
that NBQ was more sensitive compared to the NDI, CNFDS, 
and Northwick Park Questionnaires in patients receiving 
physical therapy after whiplash injury. NBQ also showed 
large responsiveness in our study. NBQ also includes ques-
tions on pain and disability as well as psychosocial issues. 
The NBQ, the shortest of these four scales, consists of seven 
items. Considering that there may be a decrease in cognitive 
functions in the geriatric population, shortness becomes a 
very important advantage. However, scoring each item with 
the VAS line between 0 and 10 points can be a handicap. 
Taking into account the responsiveness values and scale 
features, NBQ can be considered as a preferable scale in the 
follow-up of geriatric patients with neck pain.

Changes in these four scales scores displayed significant 
correlations with changes in VAS-pain and VAS-disability 
scores. After the treatment, self-reported patient satisfac-
tion scores significantly correlated with scores of these four 
scales. VAS-pain, VAS-disability and patient satisfaction 
scores are frequent parameters used by clinicians in clini-
cal practice, and the correlations detected here support that 
these scales can be used both before and after the treatment.

Our study has several limitations. The relatively low 
sample size is one of them. The reasons for the low sam-
ple size were that we included only a subgroup of patients 
(geriatric patients) and strictly considered exclusion 

Table 4   Responsiveness values 
of the scales

a Copenhagen Neck Functional 
Disability Scale
b Neck Disability Index
c Neck Bournemouth Question-
naire
d Neck Pain and Disability Scale
e Effect size
f Standardized response mean

Scales ESe SRMf

CNFDSa 0.78 0.90
NDIb 0.66 1.18
NBQc 0.82 0.97
NPDSd 0.87 0.98
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criteria. Also, we evaluated the patients only before and 
after the treatment. We did not assess the patients at long-
term follow-up visits. Only geriatric patients with chronic 
neck pain were included in the study. Lack of evaluation 
of patients with acute and subacute neck pain may prevent 
generalization of the results. In addition, the results of our 
study are limited only with the Turkish population. Con-
ducting similar studies in other countries is recommended. 
Besides all these limitations, substantial implications were 
obtained from the study. Our results have demonstrated 
that self-reported scales can be used in the follow-up of 
patients in geriatric chronic neck pain in which osteoar-
thritis is one of the main factors. In today’s conditions, 
where we are actively struggling against COVID-19, 
online evaluations of patients have gained importance. 
Although we used the paper version of the scales in this 
study, the specified scales can be delivered to the patients 
online. As these scales are self-reported, patients can eas-
ily fill out and provide feedback on their condition with-
out consulting the hospital. Considering that the geriatric 
population is in the risk group for COVID-19, it is a ben-
eficial gain to evaluate and follow these patients with self-
reported scales without applying to the hospital.

Rheumatic diseases can affect the musculoskeletal sys-
tem and many other organs as a result of chronic inflam-
mation. Considering that this group of diseases mostly sus-
tains a chronic course and affects multiple organ systems, 
the importance of disability assessment becomes evident. 
It is a necessity that disability assessment is a part of fol-
low-up processes not only in chronic pain syndromes but 
also in inflammatory rheumatic diseases. Disability can be 
evaluated with both anthropometric measurements and self-
reported scales, and treatment protocols should be guided 
according to these results. Therefore, responsiveness studies 
of self-reported scales for disability should be conducted on 
rheumatic diseases and the most appropriate scales should 
be added to the follow-up processes.

As a conclusion, the results of the present study demon-
strate that NDI, NPDS, CNFDS, and NBQ scales are respon-
sive scales in geriatric patients with chronic neck pain. We 
consider that all four scales can be used in the follow-up of 
geriatric patients with neck pain. In addition to responsive-
ness values, clinicians should take into account the specific 
features of the scales and make their choices. Future studies 
should be planned with larger sample size and for longer 
follow-up periods.
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