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A b s t r a c t

Introduction: The cultural adaptation of a self-report measurement in different 
languages is important for developing common strategies for evaluation and 
treatment. The Neck Bournemouth Questionnaire (NBQ), which was developed 
to evaluate patients with neck pain, was adapted from the Bournemouth Ques-
tionnaire in accordance with the International Classification of Functioning, 
Disability and Health (ICF) categories. The aim of this study was to conduct the 
Turkish cultural adaptation, validity and reliability study of the NBQ.
Material and methods: The study included 119 patients (93 females,  
26 males; mean age: 37.2 ±11.8 years) with chronic nonspecific neck pain. The 
NBQ, Neck Disability Index (NDI) and Nottingham Health Profile (NHP) ques-
tionnaires were administered to all the subjects. Test-retest reliability (in-
traclass correlation coefficient) and the internal consistency (Cronbach’s a) 
were the methods used for the reliability study. The relationship between 
NBQ, NDI and NHP was investigated for concurrent validity. Exploratory and 
confirmatory factor analysis was used for construct validity.
Results: The Neck Bournemouth Questionnaire showed good internal con-
sistency (a = 0.87). The test-retest reliability coefficient was 0.913 (95% CI: 
0.875–0.940). The correlations between NBQ and NDI and NHP were signif-
icant (p < 0.05). The questionnaire was found to have one factor and the 
explained variance was 59.084% as a result of factor analysis. 
Conclusions: The Neck Bournemouth Questionnaire is a  valid and reliable 
scale for patients with chronic neck pain in the Turkish population.
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Introduction

Neck pain is an important health problem that is very common in so-
ciety. Lifetime prevalence has been reported to vary between 14.2% and 
71% [1]. Symptoms recur within 1–5 years in 50–85% of the patients 
[2]. It was found to cause disability in 5% of the population in a study 
conducted in Canada [3]. Neck pain decreases the quality of life of the 
patients with the disability and the activity limitation it causes can also 
lead to economic and societal costs due to significant health care use 
and labor loss [4–6].
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Although the pain itself is the most important 
symptom that requires treatment in spinal pain, it 
is a multidimensional individual experience with 
sensory, affective, cognitive, and social aspects [7]. 
It is therefore more appropriate to consider a bio-
psychosocial model rather than a medical model 
when identifying the assessment and treatment 
approaches [4]. 

The sensitivity of the Functional Outcomes 
Questionnaire which has been developed specif-
ically for the region is much greater than the gen-
eral health scales [7, 8]. Some pain and disability 
questionnaires were developed specifically for 
neck pain patients. Validity and reliability studies 
have been conducted in various languages in-
cluding Turkish for the Neck Disability Index (NDI)  
[8, 9], the Neck Pain and Disability Scale (NPDS)  
[10, 11], the Northwick Park Neck Pain Question-
naire (NPQ) [12, 13] and the Copenhagen Neck 
Functional Disability Scale (CNFDS) [14] that have 
been developed for this purpose. In a  systematic 
review published in 2010 the validity and reliability 
of the NDI, NPDS and the Neck Bournemouth Ques-
tionnaire (NBQ) were reported as excellent [15]. 

The Neck Bournemouth Questionnaire (NBQ), 
which was developed to evaluate patients with 
neck pain, was adapted from the Bournemouth 
Questionnaire in accordance with the Interna-
tional Classification of Functioning, Disability and 
Health (ICF) categories [5]. It includes 7 core items 
evaluating patients with neck pain based on 
a  biopsychosocial approach. The NBQ was origi-
nally developed in English but studies have also 
been conducted on German, French, Italian, Dutch 
and Brazilian Portuguese language versions [5, 6, 
16–20]. The cultural adaptation of a  self-report 
measurement in different languages is important 
for developing common strategies for evaluation 
and treatment [6]. The Turkish version study of 
this questionnaire, which is easy to implement 
and can be completed in a short duration, has not 
yet been conducted.

The aim of planning this study was to conduct 
the Turkish version of the Neck Bournemouth 
Questionnaire, which is a multi-dimensional pain 
assessment tool, in Turkish-speaking people with 
neck pain. 

Material and methods

Permission was obtained via e-mail to con-
duct this study from the author who developed 
the original questionnaire [5]. The study was car-
ried out at Denizli Servergazi State Hospital and 
Pamukkale University. Participants were diag-
nosed by a specialist doctor as having a nonspe-
cific chronic neck pain problem. Informed consent 
was obtained from all participants included in the 
study. Approval for the study was also obtained 

from the Pamukkale University Non-Intervention-
al Clinical Studies Ethics Committee (601167787-
020/54425). 

One hundred and nineteen patients (93 fe-
males, 26 males; mean age: 37.2 ±11.8 years) suf-
fering from neck pain for at least 3 months were 
included in the study. The inclusion criteria were: 
(1) aged 18-65 years, (2) a minimum of 5 points 
from the Neck Disability Index, (3) able to speak 
and read Turkish fluently. The exclusion criteria 
were: (1) patients who underwent spinal surgery, 
(2) specific neck pain such as a malignancy, frac-
ture or systemic rheumatoid disorder, (3) systemic 
diseases, (4) pregnancy, (5) subjects who cannot 
answer the questionnaires due to inability to un-
derstand and/or answer, (6) subjects receiving 
treatment such as physiotherapy or drugs at the 
time of the study.

Questionnaires

The Neck Bournemouth Questionnaire 

Based on the biopsychosocial disease model, 
the questionnaire consists of a  total of 7 ques-
tions: (1) pain intensity; (2) disability in activities 
of daily living; (3) disability in social activities;  
(4) anxiety; (5) depression; (6) fear avoidance be-
havior and (7) pain locus of control. Each question 
consists of an 11-point numerical rating scale. 
The total score from the questionnaire ranges be-
tween 0 and 70 [5, 6, 18]. Increase in the score 
indicates worsening of the patient’s condition.

Neck Disability Index 

The scale consists of ten sections in total (pain 
intensity, personal care, lifting, reading, head-
aches, concentration, work, driving, sleeping, and 
recreation). The total score varies from 0 (no dis-
ability) to 50 (total disability) [8, 9]. 

Nottingham Health Profile 

The Nottingham Health Profile (NHP) is a gener-
al health condition scale that evaluates the prob-
lems perceived by the patient in 6 different aspects 
(physical mobility, pain, sleep, emotional reactions, 
social isolation, and energy level). The maximum 
score in each section is 100 and the total score of 
the questionnaire is between 0 and 600 [21, 22].

Translation

Guidelines developed by Beaton et al. were 
used for the translation and cross-cultural adap-
tation process [23]. For forward translation two 
different people whose native language is Turkish 
and who speak English at a very good level trans-
lated the questionnaire in English into Turkish (T1 
and T2). One of the translators was a physiother-
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apist and was aware of the purpose of the study. 
This was to ensure the equivalence from a clinical 
perspective, instead of a  literal equivalence. The 
other translator was an English teacher and was 
a blinded for the purpose of the study. This made 
it possible to reflect the language used by the 
population and to emphasize equivocal meanings 
in the original questionnaire. Later, translations 
by two translators were synthesized into a single 
global translation (T12). In the back translation 
stage, the synthesized T12 translation was trans-
lated into English again by two people who were 
not informed about the purpose of study, whose 
native language is English and who speak Turkish 
at a good level (BT1 and BT2). To achieve cross-cul-
tural equivalence, an expert committee consisting 
of four translators and three physiotherapists 
came together to form the prefinal state of the 
questionnaire for field testing. For the prefinal 
test, 33 patients with neck pain were asked to 
indicate the expressions they were unable to un-
derstand for each item during the questionnaire 

response. The final version of the NBQ was cre-
ated by the committee considering the feedback 
from the patients and the validity and reliability 
study was started.

Statistical analysis

The data were analyzed with the SPSS soft-
ware, version 21.0. Continuous variables were pre-
sented as mean ± standard deviation and categor-
ical variables as number (percentage).

Reliability

Test-retest reliability and internal consistency 
analyses were done to determine the reliability 
of the questionnaire. In the test-retest reliability 
analysis the intraclass correlation coefficient (ICC) 
(95% confidence interval) and Spearman correla-
tion coefficient were used. ICC values range from 
0.00 to 1.00. Above 0.80 shows excellent reliabil-
ity and 0.60–0.80 means good reliability [8, 24]. 
NBQ was administered to the same patients again 
7 days later for the test-retest reliability. For de-
termining the internal consistency Cronbach’s a 
coefficient was used. Item total correlation and 
item-deleted Cronbach’s a coefficient were cal-
culated during this analysis. If this value is above 
0.80, it indicates excellent reliability [25].

Validity

For the construct validity exploratory and con-
firmatory factor analyses were applied. Prior to 
the exploratory factor analysis, the adequacy of 
the sample was determined by the Kaiser-Meyer- 
Olkin test and Bartlett’s test of sphericity was 
used for the suitability. Whether NBQ was unidi-
mensional as in the original structure was shown 
with the help of various conformity indexes during 
confirmatory factor analysis. For concurrent valid-
ity the correlation coefficient between NBQ, NDI 
and NHP was examined. Table I shows the match-
ing of the various subscales on the NHP and NDI 
questionnaires with the seven subscales on the 
NBQ. The relationship was evaluated with Spear-
man correlation analysis [26]. 

Results

The mean duration of pain and pain intensity 
were 23.3 ±24.6 months and 5.4 ±1.8 cm respec-
tively for a total of 119 patients. Demographic and 
clinical data of the patients are presented in Table II. 

Reliability

The test-retest reliability coefficient was 0.913 
(ICC 95% CI: 0.875–0.940). ICC values for each 
question ranged from 0.807 to 0.888. The results 
of our study and the correlation coefficients are 
presented in Table III.

Table I. Matching of the subscales between the 
NBQ, NHP and NDI

NBQ subscale NHP subscale NDI subscale

Pain intensity Pain Pain intensity 

Physical 
function

Physical activity Personal care
Lifting

Reading
Driving

Recreation

Social function Social isolation Recreation

Anxiety Emotional 
reaction

Energy level

Depression Emotional 
reaction

Energy level

Cognition Work

Pain locus of 
control

Pain  Pain intensity

NBQ – Neck Bournemouth Questionnaire, NHP – Nottingham Health 
Profile, NDI – Neck Disability Index.

Table II. Demographic and clinical characteristics of 
patients (n = 119)

Parameter Mean ± SD Min.–max.

Age [years] 37.2 ±11.8 20–65

BMI [kg/cm²] 25.9 ±5.2 16.6–44.1

Pain duration [months] 23.3 ±24.6 3–84

VAS [cm] 5.4 ±1.8 1–9

BMI – body mass index, VAS – visual analog scale, SD – standard 
deviation.
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The Cronbach’s a value of the scale was 0.87. 
This result means that the internal consistency 
of the scale was excellent. In Table IV it is shown 
that the Cronbach’s a value decreased when each 
question was deleted.

Construct validity

The results were 0.846 for the Kaiser-Meyer- 
Olkin test and for Bartlett’s test of sphericity  
p < 0.001. The questionnaire was found to have 
one factor and the explained variance was 
59.084% as a  result of factor analysis (cmin/df: 
1.661, GFI: 0.952, AGFI: 0.887, RMSEA: 0.075, c2: 
19.936, p = 0.068). Factor loading values were 
between 0.63 and 0.845. Item 7 had the lowest 
factor loading value.

Concurrent validity

Concurrent validity results showed a  correla-
tion between NBQ total score and NDI total score 
(r = 0.318) and also between NBQ total score and 
NHP total score (r = 0.581). When the relation-
ship between the subscales of NBQ, NDI and NHP 
and the total scale scores was analyzed, NBQ was 
found to show correlation values between 0.206 
and 0.597 with these scales (Table V). 

Discussion

The aim of this study was to conduct the Turk-
ish cultural adaptation, validity and reliability 
study of the Neck Bournemouth Questionnaire 
in patients with chronic neck pain. Our results 
showed that the questionnaire is a valid and re-
liable measurement method in Turkish speaking 
patients with chronic neck pain. 

The ICF is a standard framework approved by 
the World Health Organization (WHO) that mea-
sures health and disability at the individual and 
population level [15, 19, 27]. The positive and 
negative aspects of functioning from a biological, 
personal and social point of view are expressed 
with the terms functioning and disability. Perform-
ing version studies of ICF-based self-report mea-
surements that provide a  general language for 
disability in different cultures will be helpful in the 
evaluation of musculoskeletal pain and in the gen-
eration of common solutions for interpretation of 
treatment outcomes [27].

Ferreira et al. reported that NBQ, NDI and NPDS 
have demonstrated a  well-balanced distribution 
of items across the ICF components [15]. There-
fore, it is important to present the Turkish version 
of the NBQ in the literature for using it in clinical 
practice and research. For the questionnaire val-
idation studies, it is recommended to select the 
questionnaires which are validated, considered to 
be the gold standard and context specific if possi-

Table III. Test-retest correlation coefficient values 
of Neck Bournemouth Questionnaire (NBQ)

NBQ ICC (95% CI) r

Total 0.913 (0.875–0.940)** 0.847**

Item 1 0.854 (0.791–0.899)** 0.772**

Item 2 0.888 (0.839–0.922)** 0.820**

Item 3 0.858 (0.796–0.901)** 0.770**

Item 4 0.868 (0.810–0.908)** 0.779**

Item 5 0.853 (0.789–0.898)** 0.752**

Item 6 0.828 (0.753–0.880)** 0.725**

Item 7 0.807 (0.723–0.866)** 0.678**

ICC – intraclass correlation coefficient. All other correlations are 
significant at **p < 0.001, r – Spearman corelation coefficient.

Table IV. Internal consistency of the Turkish version 
of the Neck Bournemouth Questionnaire (NBQ)

NBQ
item 

Cronbach’s a if item deleted

Item 1 0.863

Item 2 0.854

Item 3 0.850

Item 4 0.850

Item 5 0.874

Item 6 0.846

Item 7 0.877

Table V. External longitudinal construct validity of  
items of the Neck Bournemouth Questionnaire (NBQ)

NBQ item Counterpart measure r

1 NDI Pain intensity 0.557**

NHP Pain 0.461**

2 NDI Personal care 0.430**

NDI Lifting 0.361**

NDI Reading 0.397**

NDI Driving 0.329**

NDI Recreation 0.389**

NHP Physical activity 0.313**

3 NDI Recreation 0.429**

NHP Social isolation 0.206*

4 NHP Emotional reaction 0.479**

Energy level 0.400**

5 NHP Emotional reaction 0.597**

Energy level 0.424**

6 NDI Work 0.380**

7 NDI Pain intensity 0.223*

NHP Pain 0.454***

Total NDI Total 0.318**

NHP Total 0.581**

r – Spearman correlation coefficient, *correlation is significant at 
0.05 level, **correlation is significant at 0.01 level, ***correlation is 
significant at 0.001 level.



E.A. Telci, U.B. Aslan, N. Yagci, U. Cavlak, E.G. Kabul, G. Kara, T. Kose, F. Yarar, S. Karahan, O.T. Atalay

712 Arch Med Sci 3, April / 2021

ble [25]. Therefore, one of the questionnaires that 
we chose in the validation study of the NBQ was 
the NDI, in which the Turkish validity and reliabil-
ity study was conducted [24]. The other question-
naire was the NHP, which was in conformity with 
the subparameters of the NBQ and a validity and 
reliability study had been done in Turkish [22].

There are two types of reliability: internal consis-
tency and test-retest reliability. Test-retest reliabil-
ity measures over-time stability of measurements 
made at two different times [28]. In this analysis, 
it is recommended that an amount of time should 
pass for the patients to forget the answers in the 
initial assessment. However in this period of time, 
not having a change in the current status of patients 
associated with the disease is important [25]. Marx 
et al. [29] reported no difference between test and 
retest at an interval between 2 days and 2 weeks. 
It was seen that in the literature, different time in-
tervals are preferred for the application of retest 
of the NBQ; and in some studies the time interval 
is not even specified. The test-retest time interval 
appears to be 2 h (hours) in the German version, 
24 h in the French version and 1 h in the Brazil-
ian Portuguese version [17, 18, 20]. It was deter-
mined that the original NBQ developed by Bolton 
and Humphreys had an ICC total score of 0.65 and 
that it changed between 0.50 and 0.63 for each 
questionnaire [5]. In the German version of the 
study it was reported that the total ICC value was 
0.99 and it varied between 0.91 and 0.98 for seven 
questions [17]. In the Dutch version, it was deter-
mined that the ICC value varied between 0.83 and 
0.99 for each question [19]. In the French version of 
the study, the total ICC value of the questionnaire 
was found to be 0.97 [18]. The test-retest reliability 
value of the Turkish NBQ with a week interval was 
determined as 0.913 for the total score, ranging 
from 0.807 to 0.913 for each question. According 
to the results of this study, the test-retest reliability 
of the Turkish version of the questionnaire showed 
stability over time. 

The Cronbach’s a value is widely used for in-
ternal consistency reliability analysis of question-
naires in different language versions [28]. In the 
study of Bolton and Humphreys, developers of 
the NBQ, they found Cronbach’s a values of the 
survey to be 0.87, 0.91 and 0.92, respectively in 
pre-treatment, retest and post-treatment admin-
istration [5]. Pre- and post-treatment Cronbach’s 
a values in the German version were 0.79 and 
0.80 [17], respectively, whereas it was found to be 
0.98 in the Brazilian Portuguese version [20]. In 
the Turkish version study of the NBQ, we found 
that the Cronbach’s a value was 0.87, similarly to 
literature. This result shows that the Turkish ver-
sion of the questionnaire is reliable.

According to the Kaiser-Meyer-Olkin and Bart-
lett’s tests, the Turkish version of the NBQ has 

a  one-factor questionnaire. Before our study, in 
the Italian version of the NBQ, the questionnaire 
was found to be two-factor [6]. Similarly to our 
results for the Turkish version of the question-
naire for back pain it was found to be one-factor 
[25]. The authors commented that even though it 
addresses multiple situations, the Bournemouth 
Questionnaire may be one-factor because of the 
small number of questions. 

The concurrent validity analysis results show-
ed the NBQ to be correlated with NDI and NHP 
total scores and items in chronic neck pain. The 
two lowest correlations were between NBQ/
third question- NHP/social isolation and NBQ/
seventh question-NDI/first question. The third 
question of the NBQ concerned social activity 
participation associated with neck pain, where-
as the social isolation part of the NHP was not 
associated with pain. This difference may be the 
reason for the low correlation. Synchronizing 
the pain locus of control, the seventh question 
of the NBQ, with the subordinate items of NDI 
and NHP, is actually very difficult. Despite this, 
we wanted to analyze the correlations between 
this item and the pain-related part of the other 
two questionnaires. In the German version, the 
correlation between pain locus of control and 
NPDS pain control was also found to be low. 
The authors stated that it is impossible to make 
a match between NBQ/pain locus of control and 
NDI [17]. Similarly to our results, also in the va-
lidity studies of the NBQ in other languages, it 
was found that there was a correlation at vary-
ing levels [6, 20]. 

In conclusion, the studies among adult popula-
tions show that the prevalence of chronic pain is 
higher in all countries [30]. Musculoskeletal sys-
tem pain is being studied in a  wide range from 
non-specific pain to pain as a result of an under-
lying pathological condition such as chronic renal 
failure [31]. It is known that chronic neck pain, 
which is very common, affects the quality of life 
of the patient negatively in physical, social and 
psychological aspects [5]. Therefore, multidimen-
sional analysis and determination of the factors 
that cause chronic neck pain are very important 
for taking the necessary preventive measures and 
determining appropriate treatment strategies. 
Translation of the self-report measures with prov-
en validity and reliability to different languages is 
very important in terms of seeking common solu-
tions in pain related problems.

The Neck Bournemouth Questionnaire evalu-
ates chronic neck pain as multidimensional, can 
be completed in a  short duration in the clinical 
setting and is easily understood by the patients. 
In conclusion, this study showed that the Turkish 
version of the NBQ is a valid and reliable measure-
ment method. 
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