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INTRODUCTION
Yellow flags are the name given to a group of psychosocial 

risk factors (e.g., depression, psychological distress, pas-
sive coping strategies, and fear-avoidance beliefs) that ex-
plain long term chronicity and disability in chronic pain. 
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Background: Yellow flags are psychosocial factors shown to be indicative of long-
term chronicity and disability. The purpose of the study was to evaluate the psycho-
metric properties of the Turkish Yellow Flag Questionnaire (YFQ) in patients with 
chronic musculoskeletal pain (CMP). 
Methods: The cross-cultural adaptation was conducted with translation and back-
translation of the original version. Reliability (internal consistency and test-retest) 
was examined for 231 patients with CMP. Construct validity was assessed by cor-
relating the YFQ with the Hospital Anxiety and Depression Scale (HADS), Orebro 
Musculoskeletal Pain Questionnaire (OMPQ), and Tampa Kinesiophobia Scale (TKS). 
Factorial validity was examined with both exploratory and confirmatory factorial 
analysis.
Results: The YFQ showed excellent test/retest reliability with an Intraclass cor-
relation coefficient of 0.82. The internal consistency was moderate (Cronbach’s 
alpha of 0.797). As a result of the exploratory factor analysis, there were 7 domains 
compatible with the original version. As a result of confirmatory factor analysis, the 
seven-factor structure of YFQ was confirmed. There was a statistically significant 
correlation between YFQ-total score and OMPQ (r = 0.57, P < 0.001), HADS-anxiety (r 
= 0.32, P < 0.001), HADS-depression (r = 0.44, P < 0.001), and TKS (r = 0.37, P < 
0.001).
Conclusions: This study’s results provide considerable evidence that the Turkish 
version of the YFQ has appropriate psychometric properties, including test-retest re-
liability, internal consistency, construct validity and factorial validity. It can be used 
for evaluating psychosocial impact in patients with CMP. 
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Therefore, yellow flags are predicters of nonreturn to work, 
transformation from acute to chronic, and disability [1]. It 
is known that the most important approach in preventing 
the transition to chronic pain, especially in acute low back 
pain, is the early detection of psychosocial risk factors [2].

If there are no signs that could lead to an emergency 
medical attention (tumors, fractures, etc.), called “red 
flags”, the doctor or therapist should consider yellow flags. 
Evaluation of yellow flags must be evidence-based, which 
means a high standardization, adequate reliability, and 
verification with prospective studies [3]. The use of cross-
culturally adapted self-reported outcomes in different lan-
guages facilitates the collection of reliable data in studies 
that are conducted in different countries. It also allows for 
comparison of the results. 

The Yellow Flag Questionnaire (YFQ) is a recently devel-
oped, multidimensional assessment tool used for assess-
ment of pain-related psychosocial risk factors among indi-
viduals with chronic musculoskeletal pain (CMP) [4]. The 
tool provides a comprehensive assessment of psychosocial 
risk factors related to chronic pain in 32 items and 7 sub-
groups (activity, work, emotions, harm & blame, diagnosis 
beliefs, co-morbidity, and control). The most important 
difference from other small number of multi-dimensional 
yellow flag assessments tools is that it can conduct more 
comprehensive risk factor research [5-7]. The YFQ was 
developed in English and there is clearly a need for a tool 
that enables the assessment of psychosocial risk factors 
in chronic pain in a single tool in the Turkish community. 
Therefore, this study aimed to adapt the YFQ cross-cultur-
ally for use in Turkish speaking patients and to assess the 
reliability and validity of the translated version. 

MATERIALS AND METHODS
1. Participants

Firstly, the necessary permission was obtained by e-mail 
from the corresponding author of the original article. 
Then, application was made to the Health Sciences Ethics 
Committee of İnönü University to carry out the study, and 
the necessary permission was obtained (2018/7-10).

Guidelines for the respondent-to-item ratio range from 
5:1 (i.e., fifty respondents for a 10-item questionnaire), 
to 10:1, 15:1 or 30:1 [8]. For this reason, it was the goal to 
have a minimum of 160 participants for the 32-item YFQ. 
Finally, the study was completed with 231 participants. 
The study was conducted in the Physical Therapy and Re-
habilitation department outpatient clinic of a university 
hospital between July 2018 and December 2019. 

To be included, the following criteria were determined: 

(1) age between 18 and 65 years, (2) having had CMP for at 
least 3 months, and (3) native Turkish speakers and were 
to be at least literate. Patients with any psychological (i.e., 
schizophrenia, delirium, acute confusional disorders) and 
cognitive disorder, and having had “red flags” signs (e.g., 
cauda equina syndrome, tumor, inflammatory diseases, 
or other symptoms that required urgent intervention) 
were excluded. The aim of the study, the methods, and the 
expected results were explained to the participants, and a 
signed informed consent form was obtained.

2. Cross-cultural adaptation

Forward-backwards translation method was used for the 
translation process. It is the most used translation method 
[9]. YFQ was translated into Turkish by two different and 
independent translators whose first language was Turkish 
(non-professional native Turkish speaker). Inconsistencies 
between the two translations were resolved by the joint 
decision of the translators and a physiotherapist. Then the 
back translation method was applied. Two different and 
independent translators whose native language is English 
and who do not have a medical background translated the 
Turkish questionnaire back into English. Finally, all trans-
lators and research team met for inconsistencies between 
this English version of the questionnaire and its original 
version. The penultimate Turkish version of the YFQ was 
then created. 

Content validity was investigated before starting the va-
lidity and reliability studies of the Turkish YFQ. The opin-
ions of 10 physiotherapy specialists were obtained for con-
tent validity and a pilot application was performed with 
15 Turkish speaking chronic pain patients. There was no 
response from the experts and patients about any change. 
The final version of the Turkish YFQ was completed for 
further testing. 

3. Reliability

Reliability is a term related to the extent to which results 
can be reproduced when research is repeated under the 
same conditions. In this study, internal consistency (ho-
mogeneity) and test-retest reliability (reproducibility) were 
investigated for reliability. 

In total, 231 patients were asked to complete all outcome 
measures. Sixty of them completed the YFQ twice, with an 
interval of seven days, to assess its test-retest reliability. All 
assessments were performed face-to-face in the clinic.

4. Validity

Validity is a term that relates to the extent to which results 
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actually measure what they are supposed to measure. In 
this study, the structure and factorial validity were investi-
gated.

Construct validity is a concept related to how much a 
survey is related to other instruments that measure the 
same structure. In this study, the Hospital Anxiety and 
Depression Scale (HADS) [10], Orebro Musculoskeletal 
Pain Questionnaire (OMPQ) [11], and Tampa Kinesio-
phobia Scale (TKS) [12] were used while investigating the 
construct validity of the YFQ. The reason for choosing the 
HADS and TKS questionnaires is that the YFQ contains 
items investigating kinesophobia, depression and anxiety. 
The reason for choosing the OMPQ questionnaire is that 
it investigates psychosocial risk factors in CMP patients. 
Therefore, the OMPQ is the gold standard comparison tool 
for the YFQ.

The factorial validity is used to determine the subgroups 
and homogeneity of the questionnaire. For this, explor-
atory factor analysis and confirmatory factor analysis were 
used in statistical analysis. 

5. Instruments

1) YFQ 

The original language of the YFQ is in English, and it is 
a patient-based self-report questionnaire developed by 
Cornelia Rolli Salathé, evaluating psychosocial impact in 
patients with CMP. The questionnaire consists of 32 items 
and 7 domains (activity, co-morbidity, diagnosis beliefs, 
emotions, harm & blame, pain control, and work factors). 
Each item is scored between 0-4, however 7 items (items 
1, 4, 5, 6, 14, 26, and 30) are reverse scored. The total score 
ranges from 0-100, and high scores indicate that individu-
als’ multi-factor psychosocial states are affected due to 
chronic pain. The original version of the YFQ was found to 
have high reliability (Cronbach alpha = 0.91) and discrimi-
nant validity [4]. 

2) OMPQ

The OMPQ is a 25-item tool that enables the assessment of 
psychosocial risk factors, which are yellow flags, in indi-
viduals with musculoskeletal pain. Twenty-one of the 25 
items are scored on a scale from 0 to 10. The scored-items 
assess work absence due to pain, pain duration, pain loca-
tion, pain intensity, control over pain, frequency of pain 
episodes in the past 3 months, functional ability, mood, 
fear-avoidance, and perceptions of work. The scored items 
are summed to provide a total score, ranging between 0 
and 210, with higher scores indicating a higher risk of a 
poor outcome [13]. The Turkish version of the OMPQ was 

created by Öncü et al. [11]. 

3) HADS

HADS is a 14-item assessment tool for anxiety and depres-
sion in non-psychiatric patients. Seven of the items are 
about anxiety and seven relate to depression. Each item 
is scored between 0-3. Total scores range from 0 to 21 for 
both sets of measurements, with higher scores indicating 
greater anxiety and depression [14]. Turkish validity and 
reliability have been demonstrated by Aydemir et al. [10].

4) TKS

TKS is a 17-items assessment tool for kinesiophobia in 
chronic pain. Each item has a 4-point Likert scale and the 
total score varies between 17 and 68. A total score is calcu-
lated after inversion of the individual scores of items 4, 8, 
12, and 16. A high value on the TKS indicates a high degree 
of kinesiophobia [15]. Turkish validity and reliability have 
been demonstrated by Yılmaz et al. [12]. 

6. Statistical analysis

Statistical analysis was performed using the SPSS program 
for Windows, version 22.0 (IBM Co., Armonk, NY). Confir-
matory factor analysis was performed with the SPSS AMOS 
21 program. Descriptive data for the participants’ charac-
teristics (e.g., age, sex, pain duration, and education sta-
tus, among others) and outcome measures were expressed 
as mean ± standard deviation (SD), median, or percentage 
(%). 

The internal consistency for the Turkish version of the 
YFQ was assessed using Cronbach’s alpha. A Cronbach’s 
result of at least 0.80 was considered good consistency, of 
between 0.80 and 0.70 was considered moderate, and of 
less than 0.70 was considered low [16]. Test-retest reliabil-
ity was assessed by intraclass correlation coefficients (ICC). 
The ICC value is between 0.00 and 1.00, values between 
0.60-0.80 indicate good reliability, and values greater than 
0.80 indicate excellent reliability.

Construct validity was analyzed using the Spearman 
correlation coefficient. This coefficient ranges from –1 to 
+1 [16]. The level of significance was determined at P < 0.05. 
A summary of the statistical analysis performed is given in 
Table 1. 

RESULTS
A total of 231 patients with CMP (127 female, 104 male) 
participated in this study. Most patients complained of 
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pain in the low back (46%) and neck region (29%). The av-
erage pain duration was 93.1 ± 102.7 months. Almost half 
of the patients used a drug once a week because of pain 
(52%). Demographic and clinical variables of patients are 
presented in Table 2.

The YFQ total score was found to be 63.32 ± 16.75, the 
OMPQ total score was 98.59 ± 32.29, the HADS-anxiety to-
tal score was 7.79 ± 3.47, the HADS-depression total score 
was 6.84 ± 3.11, and the TKS total score was 33.83 ± 8.64. 
Total scores of the questionnaires are given in Table 3.

1. Reliability

Data from all 231 participants were analyzed to assess reli-
ability. The internal consistency of the Turkish version of 
the YFQ, measured by the Cronbach’s alpha coefficient, 
was moderate (alpha = 0.797). The ICC coefficients for 
test-retest reliability were 0.762 (95% confidence interval: 

0.713–0.804). All items showed good reliability. 

2. Validity

The construct validity of the YFQ was measured by the 
Spearman correlation coefficient between the YFQ and 
the OMPQ, HADS, and TKS. There was a statistically sig-
nificant correlations between the YFQ (total score) and 
the OMPQ (r = 0.57, P < 0.001), HADS-anxiety (r = 0.32, P < 
o.oo1), HADS-depression (r = 0.44, P < 0.001), and TKS (r = 
0.37, P < 0.001). Correlation results between the YFQ and 
other instruments are given in detail in Table 4.

The solution that emerged from the factor analysis re-
vealed seven factors with eigenvalues of 7.10, 4.96, 3.58, 
3.24, 2.96, 2.31, and 1.99 which accounted for 81.77% of the 
observed variance. The factor loads of the items varied 
between 0.363 and 0.846. The factors that were extracted 
in this study were consistent with all the domains (activ-
ity, work, emotions, harm & blame, diagnosis beliefs, co-
morbidity, and control) of the original version of the YFQ. 
The factor loadings of all items are presented in Table 5.

In order to test the seven-domain model structure of the 
YFQ, confirmatory factor analysis was performed. Accord-
ing to the confirmatory factor analysis, it was determined 
that the structural equation model result of the YFQ was 
significant at the P = 0.000 level, and that the 32 items and 
7 domains constituting the scale were related to the scale 
structure. As a result of confirmatory factor analysis, the 

Table 1. A summary of the statistical analysis performed

Language validity Forward-backward translation method
Content validity Expert opinion
Cultural adaptation Pre-test group
Factorial validity Explanatory and confirmatory factor analysis
Construct validity Correlation analysis with other instruments
Reliability Test-retest analysis

Cronbach’s α reliability analysis 

Table 2. Demographic characteristics of patients (n = 231)

Variable Value

Age (yr)
Pain duration (mo)

36.7 ± 8.4 
93.1 ± 102.7 

(25-59)
(3-528)

Sex Female 127 (55.0)
Male 104 (45.0)

Education status Literate 14 (6.1)
Primary school 36 (15.6)
High school 72 (31.2)
University 77 (33.3)
Postgraduate 32 (13.9)

Material status Married 164 (71.0)
Single 67 (29.0)

Work status Not working 75 (32.5)
 Working 135 (58.4)
 Student 21 (9.1)

Use of opioids None 77 (33.3)
Once a day or week 122 (52.8)
Once a month 32 (13.9)

Pain anatomic region Low back (chronic back/spine pain, spondyloarthropathy, post-surgical back problems) 
Neck (chronic neck pain)
Upper extremity (chronic shoulder pain, tendinopathy, carpal tunnel syndrome)
Lower extremity (joint/muscle myofascial pain, meniscal problems)

108
67
24
32

(46.8)
(29.0)
(10.4)
(13.9)

Values are presented as mean ± standard deviation (minimum-maximum) or number (%).
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X2/df was 1.692; the goodness of fit index value was 0.88, 
the comparative fit index value was 0.96, and the root 
mean square error of approximation value was 0.076. Since 
these values were within acceptable limits, the seven-
factor structure of the YFQ was confirmed.

DISCUSSION
The YFQ is a guiding outcome measure for a comprehen-
sive assessment of psychosocial risk factors in chronic 
pain. However, to the best of our knowledge, the YFQ has 
not been translated into other languages, and the first 
cross-cultural adaptation was made to Turkish. The Turk-
ish version of the YFQ demonstrated satisfactory reliability 
and validity in the Turkish CMP population in line with 
the original version.

The original version was conducted with 254 injured 
workers who had CMP (mean age = 37.2 years, SD = 11.9, 
53.5% men) [4]. The Turkish version in this study was con-

ducted with 231 patients with CMP (mean age = 36.7 years, 
SD = 8.4, 45% men). It is stated that there should be at least 
30 individuals, in the literature, for test-retest reliability 
analysis [17]. The test-retest reliability of the Turkish ver-
sion of the YFQ was evaluated with 60 patients. The result 
was moderate, with a correlation coefficient of 0.82. The 
internal consistency of the Turkish version of the YFQ was 
moderate, with a Cronbach’s alpha coefficient of 0.79. The 
original version of the YFQ also had excellent internal 
consistency, with a Cronbach’s alpha coefficient of 0.91. 
The literature states that the Cronbach’s alpha coefficient 
should be higher than 0.70 [18]. 

After the exploratory factor analysis in this study, seven 
factors accounted for 81.77% of the observed variance, and 
the factor loads of the items varied between 0.363 and 0.846 
for the Turkish version of the YFQ. It is stated in the litera-
ture that it is enough to have factor loads of 0.30 and above, 
and variance rates between 40%-60% [19]. Therefore, no 
items were discarded. Only confirmatory factor analysis 
was used to determine the factor structure in the original 

Table 3. Characteristics of outcome measures

Questionnaire Item number Response Total score Better function indicated by Mean ± standard deviation

YFQ-total
YFQ-activity
YFQ-work
YFQ-emotion
YFQ-harm_blame
YFQ-belief
YFQ-comorbidity
YFQ-control

32 0-4 0-128
0-28
0-16
0-24
0-16
0-8
0-8
0-28

Low score 63.32 ± 16.75
13.90 ± 4.10

6.67 ± 4.25
12.38 ± 3.62

6.54 ± 4.44
5.61 ± 2.96
3.41 ± 2.65

14.78 ± 5.03
OMPQ 25 0-10 0-210 Low score 98.59 ± 32.29
HADS-anxiety
HADS-depression

14 0-3 0-21
0-21

Low score 7.79 ± 3.47
6.84 ± 3.11

TKS 17 1-4 17-68 Low score 33.83 ± 8.64

YFQ: Yellow Flag Questionnaire, OMPQ: Orebro Musculoskeletal Pain Questionnaire, HADS: Hospital Anxiety and Depression Scale, TKS: Tampa Kinesio-
phobia Scale.

Table 4. Correlation coefficient (r) between YFQ and OMPQ, HADS, TKS

YFQ
OMPQ

r (95% CI)
HADS-anxiety

r (95% CI)
HADS-depression

r (95% CI)
TKS

r (95% CI)

YFQ_total 0.575** (0.48 to 0.70) 0.321** (0.22 to 0.41) 0.440** (0.34 to 0.55) 0.375** (0.23 to 0.47)
YFQ_activity 0.189** (0.0 to 0.27) 0.211** (0.79 to 0.33) 0.105 (–0.6 to 0.14) 0.473** (0.31 to 0.52)
YFQ_work 0.232** (0.16 to 0.48) 0.034 (0.10 to –0.16) 0.202** (0.12 to 0.35) 0.199** (0.10 to 0.32)
YFQ_emotion 0.206** (0.11 to 0.33) 0.237** (0.10 to 0.29) 0.154* (0.03 to 0.28) 0.397** (0.25 to 0.46)
YFQ_harm_blame 0.588** (0.46 to 0.64) 0.172** (0.0 to 0.28) 0.257** (0.16 to 0.35) 0.198** (0.10 to 0.33)
YFQ_belief 0.004 (0.0 to 0.02) –0.127 (–0.25 to 0.04) 0.131* (0.01 to 0.23) –0.140* (–0.26 to 0.06)
YFQ_comorbidity 0.703** (0.64 to 0.79) 0.605** (0.51 to 0.65) 0.704** (0.65 to 0.77) 0.523** (0.43 to 0.59)
YFQ_control 0.479** (0.40 to 0.66) 0.071 (0.02 to 0.12) 0.514** (0.47 to 0.68) 0.211** (0.12 to 0.32)

YFQ: Yellow Flag Questionnaire, OMPQ: Orebro Musculoskeletal Pain Questionnaire, HADS: Hospital Anxiety and Depression Scale, TKS: Tampa Kinesio-
phobia Scale, r: Spearman correlation coefficient, CI: confidence interval.
*P < 0.05. **P < 0.001.
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study. 
While construct validity was investigated with the 

HADS, Neck Failure Index, and Spinal Function Rank-
ing (for self-efficacy) in the original study [4], the TKS and 
OMPQ were used together with the HADS, considering it to 
be more appropriate in this study. In our results, the YFQ 
showed a moderate correlation with the OMPQ and TKS. 
In the original study, there was a 0.66 and 0.73 correlation 
coefficient between the YFQ-total score and the HADS-
anxiety and HADS-depression scores, whereas these were 
0.32 and 0.44 in this study, respectively. The correlation 
coefficients related with anxiety and depression were not 
similar to that of the original study. Although the original 
study was carried out with injured workers, this study 
did not contain restrictions on work. It may show higher 
depression and anxiety scores and better correlation with 

the YFQ as individuals may have anxiety about returning 
to work due to injury. More research is needed to better 
understand this result or inference. 

The current study has some strengths. One strength is 
that the YFQ is the only multidimensional screening scale 
in the literature that provides a comprehensive assessment 
of psychosocial risk factors that can be recovery obstacles 
in patients with CMP. In this sense, it will be able to meet 
the needs of researchers and clinicians working in this 
field. Another strength is that this study is the first to in-
vestigate the relationship between the YFQ and the OMPQ 
and TKS. A significant correlation result of the YFQ with 
the TKS and OMPQ was expected. We think that kinesio-
phobia may be one of yellow flags in patients with CMP or 
fear of movement may interact with yellow flags caused by 
chronic pain-related psychological distress. The OMPQ, 

Table 5. Forced seven-factor solution by principal axis factoring of items from the YFQ (n = 231)

Component
Initial eigenvalues Extraction sums of squared loadings

Total % of variance Cumulative % Total % of variance Cumulative %

1 7.107 22.209 22.209 7.107 22.209 22.209
2 4.960 15.500 37.708 4.960 15.500 37.708
3 3.580 11.188 48.897 3.580 11.188 48.897
4 3.246 10.142 59.039 3.246 10.142 59.039
5 2.965 9.266 68.305 2.965 9.266 68.305
6 2.317 7.240 75.546 2.317 7.240 75.546
7 1.994 6.230 81.775 1.994 6.230 81.775
8 1.382 4.318 86.093
9 1.252 3.913 90.006

10 1.039 3.246 93.252
11 0.673 2.103 95.355
12 0.541 1.689 97.044
13 0.369 1.152 98.196
14 0.277 0.865 99.061
15 0.173 0.540 99.601
16 0.128 0.399 100.000
17 - - 100.000
18 - - 100.000
19 - - 100.000
20 - - 100.000
21 - - 100.000
22 - - 100.000
23 - - 100.000
24 - - 100.000
25 - - 100.000
26 - - 100.000
27 - - 100.000
28 - - 100.000
29 - - 100.000
30 - - 100.000
31 - - 100.000
32 - - 100.000

Extraction method: principal component analysis.
YFQ: Yellow Flag Questionnaire.
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on the other hand, is the gold standard benchmarking tool 
for the YFQ, as mentioned earlier. 

The current study also had several limitations. First, 
while the YFQ aimed for a comprehensive assessment of 
the yellow flags, this led to the substantial length of the 
questionnaire. This can make such questionnaires less 
useful. The second limitation is that the sample in this 
study consists of patients who received only physical ther-
apy and did not have psychological disorders. However, 
chronic pain problems accompanied by a psychological 
disorder are common [20]. This situation prevents the gen-
eralizability of the questionnaire to all CMP patients. The 
third limitation is that some features for the YFQ have not 
been investigated in this study. In future studies, cut-off 
value for the YFQ, responsiveness to clinical change, and 
predictive ability should be investigated. 

This study’s results provide considerable evidence that 
the Turkish version of the YFQ has appropriate psycho-
metric properties, including test-retest reliability, internal 
consistency, construct validity, and factorial validity. The 
YFQ multidimensional screening scale is recommended 
for use in assessing psychosocial risk factors in patients 
with CMP.
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