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Objective: The Walter Reed Visual Assessment Scale (WRVAS) was developed to evaluate deformity perception in patients with idiopathic scoliosis. 
The WRVAS has been shown to have a strong internal reliability and a high validity. This study aimed to determine the reliability and validity of 
the Turkish version of the WRVAS (WRVAS-TR).
Materials and Methods: The translated Turkish version of the WRVAS was administered twice to 58 patients in a one-week interval to test the 
reliability of the scale. Cronbach’s alpha coefficient was used to assess the internal consistency. Convergent validity was assessed by analysing 
the correlation between the WRVAS-TR and the Scoliosis Research Society-22 (SRS-22) scales.
Results: The mean age of the patients was 12.8 years, maximum Cobb angle was 32.1° and maximum angle of trunk rotation was 9.9°. The 
intraclass correlation coefficient for the item-total score was 0.906 (p<0.001). The Cronbach’s alpha coefficient for all the seven items was 0.783. 
Self-image scores of the SRS-22 had significantly negative correlations with the 1st (p=0.03) and 4th (p=0.003) questions and the total WRVAS-TR 
scores (p=0.01). 
Conclusion: Improving the aesthetic appearance has been identified as one of the main goals of scoliosis management. For adolescents 
especially, cosmetic appearance is more important than the angles measured on X-rays. WRVAS-TR test-re-test results showed high reliability 
and significantly negative correlations with self-image scores of the SRS-22. 
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INTRODUCTION

Over the last 20 years, treatment goals, patient expectations 
and the criteria for evaluating the treatment outcomes of 
adolescent idiopathic scoliosis have changed. Aesthetic 
appearance is one of these evaluation criteria and physical 
deformity as perceived by adolescents is considered as one of 
the most important dimensions of idiopathic scoliosis(1,2).
Improving the aesthetic appearance has been identified as one 
of the main goals of scoliosis management according to the 
consensus reached by the Society on Scoliosis Orthopaedic and 
Rehabilitation Treatment professionals(2). Moreover, perceived 
body image in idiopathic scoliosis is an important factor 
affecting the quality of life(3). School screenings performed 
in different cities across Turkey showed that the frequency of 
idiopathic scoliosis varied between 0.47% and 0.49%(4,5). Despite 
the high incidence of idiopathic scoliosis, there is unfortunately 

no instrument in the Turkish language to assess the deformity 
perceptions of these adolescents.
The Walter Reed Visual Assessment scale (WRVAS) has been 
shown to be a valid scale to evaluate the cosmetic deformity 
perception in patients with scoliosis(1,6). Sanders et al.(1) 
suggested that there is a strong correlation between curve 
magnitude and the WRVAS and that curves of ≥30° can be 
clearly differentiated from lesser curves.
With the aim of making the WRVAS available for Turkish 
patients, the instrument was translated into Turkish, and the 
reliability and validity tests were conducted on adolescents 
with idiopathic scoliosis.

MATERIALS AND METHODS

This study included adolescents who were admitted to our 
institution and diagnosed with idiopathic scoliosis by a 
physician between September 2019 and December 2019. The 
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study was approved by the institutional review board and 
was conducted in compliance with the Helsinki Declaration. 
Patients and parents were informed about the study and a 
written consent obtained.
The exclusion criteria were as follows: non-idiopathic scoliosis, 
a previous spinal surgery, accompanying mental disorders, 
muscular, neurological or rheumatic diseases. The Cobb 
angle and Risser sign were assessed on the anteroposterior 
radiographs. The angle of trunk rotation (ATR) was measured 
with a Bunnell Scoliometer™ and the readings were obtained 
in a standing position with forward bending. 
The WRVAS is an instrument that was developed by Dr. Sanders 
to assess the subjective perception of physical deformity in 
patients with idiopathic scoliosis(1). The internal consistency 
of the instrument has been found to be excellent and high 
correlations with the curve magnitude have been reported 
in previous studies(1,6). This scale includes seven items with 
figures representing different aspects of the spinal deformity: 
spinal deformity, rib prominence, lumbar prominence, thoracic 
deformity, trunk imbalance, shoulder asymmetry and scapular 
asymmetry. The figures are scored from minimum (1, no 
deformity) to maximum (5, severe deformity) and summed up 
to yield a total score (minimum: 5 points, maximum: 35 points). 
It can be completed by the patient, the patient’s family or the 
clinician. It is recommended for clinical assessment because 
the application and scoring are very simple(1,6,7). 
Permission to translate was obtained from Sanders et al.(1) and 
the WRVAS was then translated into Turkish. The translation 
process was performed according to the Consensus-based 
Standards for the selection of health status Measurement 
Instruments criteria and the previously described guidelines(8,9). 
The English version of the scale was translated into Turkish 
independently by two academicians with an advanced English 
language level. The translations were reviewed by the same 
persons and a consensus text was obtained. The Turkish 
version agreed upon was translated back into English by a 
physiotherapist and a PhD student with an advanced English 
language level. The translators and researchers compared the 
original, translated English versions and the consensus version, 
necessary corrections were made and the final Turkish version 
was produced (Figure 1). The sample instrument with Turkish 
headings was administered to 10 healthy adolescents who 
presented at the clinic to test its comprehensibility. To estimate 
the test-re-test reliability, the scale was re-administered to the 
same patients after a one-week interval.
The Scoliosis Research Society-22 (SRS-22) questionnaire is 
a patient-reported outcome instrument for the assessment of 
the health-related quality of life of patients with idiopathic 
scoliosis. It was then modified by Asher et al.(10) (SRS-22r), and 
a validated Turkish version was made available(11). The SRS-
22 consists of 20 questions that represent four dimensions: 
function/activity, pain, self-image and mental health and 
two additional questions about patient satisfaction with the 

treatment (these questions were not included in the present 
study). Each item and domain is scored from 1 (worst) to 5 
(best), with higher scores indicating better outcomes(10).

Statistical Analysis

Cronbach’s alpha coefficient was estimated to assess the scale’s 
internal consistency. The intraclass correlation coefficient was 
calculated for each item of the questionnaire. The convergent 
validity was analysed by measuring the correlation (Spearman’s 
test) between the WRVAS-TR and the SRS-22 scales.

 RESULTS

A total of 58 adolescents (51 females) with a mean age of 
12.8±1.3 years (range; 10-16 years) and mean Risser sign of 1.4 
(range; 0-3) were included in this study. The maximum Cobb 
angle was 32.1±8.6° (range; 20 to 60) and maximum ATR was 
9.9±4.4° (range; 3-20).
No floor and ceiling effects were detected for the total WRVAS-
TR score (Table 1). The mean scale score was 13.5±3.4 (range; 
7-21) in the first assessment and 13.4±3.6 (range; 7-21) in 
the second assessment (Table 2). Test-re-test correlation 
coefficients for the item-total score was 0.906 (p<0.001). The 
Cronbach’s alpha coefficient was 0.783. 
Correlation analysis of the WRVAS-TR questions and SRS-22 
sub and total scores (Table 3) showed that self-image scores of 
the SRS-22 had significantly negative correlations (low degree) 
with the 1st (p=0.03) and 4th (p=0.003) questions and total 
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Figure 1. Turkish version of the Walter Reed Visual Assessment 
Scale 
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scores of WRVAS-TR (p=0.01). 

 DISCUSSION

The results of this study showed that WRVAS as a high reliability 
for Turkish patients. The total WRVAS scores had a negative 
correlation with the SRS-22 self-image subscores.
The floor and ceiling effect analyses showed that the ceiling 
effect was notably low (1.7% to 6.9%), whereas the floor effect 

was somewhat higher (1.7% to 34.5%). These results were 
similar to those of Pineda et al.(6).
The WRVAS questionnaire was adapted linguistically and the 
reliability and validity for Turkish patients were evaluated 
in this study. Cronbach’s alpha coefficient and item-total 
correlation are calculated to determine the reliability of a survey 
instrument. Cronbach’s alpha values of 0.70 or higher indicate 
a good correlation between items(12). In the present study, the 
Cronbach’s alpha coefficient was 0.783. Internal consistency of 
the Turkish version of the WRVAS showed good reliability and 
the test-re-test results demonstrated high reliability. Pineda 
et al.(6) reported excellent Cronbach’s alpha coefficient of the 
scale’s English version (0.9). However, as no other study had 
investigated the validity of the WRVAS in a different language, 
comparisons of the test-re-test correlation and Cronbach’s 
alpha coefficients of the WRVAS-TR could not be made.
Convergent validity shows the relationship between two 
measures that assess the same construct. In this study, the 
convergent validity of the WRVAS-TR was assessed by the 
correlation analyses between the Turkish versions of the SRS-22 
sub and total scores and the WRVAS items. Significant positive 
correlations were determined between the 1st and 4th questions 
and the total scores of the Turkish version of the WRVAS and 
SRS-22 self-image subscores. Pineda et al.(6) showed a highly 
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Table 1. Floor and ceiling effects of the WRVAS questions

Patients with a 
minimum score 
(%)

Patients with a 
maximum score (%)

WRVAS1 20.7 5.2

WRVAS2 31 6.9

WRVAS3 31 3.4

WRVAS4 17.2 1.7

WRVAS5 34.5 3.4

WRVAS6 29.3 1.7

WRVAS7 32.8 1.7

WRVAS
(Total) 1.7 1.7

WRVAS: The Walter Reed Visual Assessment Scale

Table 2. Intraclass correlation coefficient for test-re-test reliability

First assessment Second assessment ICC
WRVAS1 2.1±0.8 2.0±0.7 0.665 (p<0.001)

WRVAS2 1.7±0.5 1.7±0.6 0.589 (p<0.001)

WRVAS3 1.8±0.7 1.8±0.6 0.716 (p<0.001)

WRVAS4 1.9±0.5 1.9±0.6 0.677 (p<0.001)

WRVAS5 2.0±0.9 2.0±0.8 0.818 (p<0.001)

WRVAS6 1.9±0.7 1.8±0.6 0.680 (p<0.001)

WRVAS7 1.9±0.8 1.9±0.8 0.819 (p<0.001)

WRVAS
(Total) 13.5±3.4 13.4±3.6 0.906 (p<0.001)

ICC: Intraclass correlation coefficient, WRVAS: The Walter Reed Visual Assessment Scale

Table 3. Correlation coefficients between the WRVAS questions and SRS-22 scales

Function Pain Self-image Mental health SRS-22 (Total)
WRVAS1 −0.067 0.019 −0.285** −0.157 −0.137

WRVAS2 0.008 0.134 −0.198 −0.015 −0.062

WRVAS3 0.016 0.227 −0.247 −0.064 0.004

WRVAS4 −0.210 0.048 −0.383** −0.286** −0.290**

WRVAS5 −0.025 0.185 −0.212 −0.123 −0.023

WRVAS6 −0.008 0.000 −0.214 −0.136 −0.096

WRVAS7 −0.082 −0.114 −0.238 −0.195 −0.265**

WRVAS
(Total) −0.080 0.109 −0.337** −0.195 −0.157

WRVAS: The Walter Reed Visual Assessment Scale, SRS-22: The Scoliosis Research Society-22
**: p<0.05



J Turk Spinal Surg 2020;31(3):125-9

128

Çolak and Kuru Çolak. A Study of the Reliability and Validity of the WRVAS-TR in Adolescents with Idiopathic Scoliosis

significant correlation between the WRVAS and Cobb angle 
and a significant correlation between WRVAS and the SRS-22 
self-image score in patients with idiopathic scoliosis having 
a mean age of 19.4 years. A Korean study reported a positive 
correlation (0.248) between the WRVAS score and the SRS-22 
score in females with idiopathic scoliosis, and the mean age of 
the patients was 14.9 years(13). 
Some doubts have been raised about the validity of the WRVAS 
drawings, as the scores for some deformity-related items do 
not correlate with the radiological values(14). Moreover, its face 
validity has been called into question because of the unrealistic 
curves in the drawings. Mulcahey et al.(15) recently reported that 
adolescents have problems completing the questionnaire, due 
to difficulties in comprehending the drawings and reading the 
questions. Our clinical experience and observations suggest 
that adolescents with idiopathic scoliosis have no difficulty 
in understanding the questions, although they tend to have 
perceptions only of midline changes and are not aware of 
shoulder, waist and pelvis asymmetry or posterior rib hump 
size. It has been shown that scoliosis patients have a poorer 
perception of body image and brain responsiveness during 
visual vertical perception in comparison to healthy control 
groups(16,17). The application of specific exercises in front of a 
mirror, providing information regarding the spine and scoliosis 
and evaluating X-rays together can improve body and deformity 
perception. However, the efficacy of treatment methods on the 
construct validity of WRVAS was not evaluated in this study. 
Bago et al.(7) Reported that there is a discrepancy between 
the WRVAS item figures and what the patient “sees in the 
mirror”. The figures’ scores appear to correspond more with the 
subjective impression that patients have of their spine(7). As 
patients do not usually see their own back, this impression is 
mainly based on the spinal X-rays. In addition, the scale mostly 
assesses the thoracic area deformity, while lumbar deformity, 
including both flank prominence and waist asymmetry, is poorly 
represented. Another drawback is that the WRVAS symbolises 
the deformities in only one direction(7).

Study Limitations

A limitation of this study was that no other means of evaluating 
the body image or deformity perception were applied. Future 
studies should investigate the effect of different treatment 
modalities, age groups, Cobb and hump magnitude and socio-
cultural characteristics on deformity perception.

 CONCLUSION

Aesthetic appearance improvement has been identified as one 
of the basic goals of scoliosis treatment and the perceived body 
image is also an important factor affecting the quality of life(1,2). 
The WRVAS-TR test-re-test results showed high reliability and 
significant negative correlations between the self-image scores 

of the SRS-22. For adolescents especially, cosmetic appearance 
is more important than the angles measured on X-rays. 
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