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Abstract
The Shanghai Elbow Dysfunction Score (SHEDS) is a self-reported assessment of post-traumatic elbow stiffness that measures
elbow-related symptoms and elbow motion capacities. This study aimed to (1) translate and cross-culturally adapt the SHEDS
into Turkish and (2) investigate the psychometric properties of the Turkish version in patients with post-traumatic elbow
stiffness. The psychometric properties of the Turkish version of the SHEDS (SHEDS-T) were tested in 108 patients (72 male;
mean age, 43.2 ± 11.2 years) with post-traumatic elbow stiffness. Cronbach’s alpha was used to assess internal consistency. The
intraclass correlation coefficients were used to estimate test-retest. Construct validity was analyzed with the Turkish version of
the Disabilities Arm, Shoulder and Hand (DASH), the Mayo Elbow Performance Score (MEPS), and the Short Form-12 (PCS-12
and MCS-12). The SHEDS-T showed sufficient internal consistency (Cronbach’s α coefficient = 0.83) and test-retest reliability
(ICC = .96). The correlation coefficients between the SHEDS-T, the DASH, and the MEPS were .75 and .54, respectively (p <
.001). There was a moderate correlation between the SHEDS-T and PCS-12 (r = .65, p = .01) and a weak positive correlation
between the SHEDS and the MCS-12 (r = .40, p = .03). The SHEDS-T has sufficient reliability and validity to measure elbow-
related symptoms and elbow motion capacities for Turkish-speaking individuals with post-traumatic elbow stiffness.
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Introduction

Post-traumatic elbow stiffness is one of the common com-
plications of elbow fracture (Akhtar et al., 2021). A systematic
and comprehensive approach toward elbow assessment is key
to evidence-based management of post-traumatic elbow
stiffness. Patient-reported outcome measures (PROMs) are
frequently used to assess hand and arm function for post-
traumatic elbow stiffness (Badalamente et al., 2013; Evans
et al., 2018; The et al., 2013). PROMs include the Disabilities
Arm, Shoulder and Hand, the Mayo Elbow Performance
Score, the Liverpool Elbow Score, the Oxford Elbow Score,
the Patient Rated Elbow Evaluation, and the American
Shoulder and Elbow Surgeons-Elbow (Evans et al., 2018; The
et al., 2013).

A systematic review assessing the clinical rating systems in
elbow research concluded that the Mayo Elbow Performance
Score (MEPS) and the Disabilities Arm, Shoulder and Hand
(DASH) are the most frequently used clinical rating systems
for elbow trauma (Evans et al., 2018). It is pointed out that the
Oxford Elbow Score (OES) is the only elbow-specific rating
system validated using a high-quality methodology (The

et al., 2013). Although both the DASH and MEPS are
highly preferred, and the OES was developed using a high-
quality methodology, the best instrument for evaluation of the
elbow appears to be more dependent on the specific research
question because the various scales perform differently for
various conditions (Badalamente et al., 2013; Evans et al.,
2018; The et al., 2013). Therefore, an elbow stiffness-specific
scale might be more sensitive to changes related to treatment
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for post-traumatic elbow stiffness. The Shanghai Elbow
Dysfunction Score (SHEDS) seems to be able to meet the
demand.

The SHEDS, developed as an elbow-specific scoring
system for patients with elbow stiffness, has good internal
consistency, interrater reliability, and construct validity
compared with the DASH, the OES, and MEPS (Sun et al.,
2019). The SHEDS provides the opportunity to evaluate
patients with post-traumatic elbow stiffness from the per-
spective of the International Classification of Functioning,
Disability, and Health (ICF), a common language to describe
health and disability (World Health Organization, 2001). It is
aligned with the critical categories of the ICF, including d450-
dressing, d4750-driving human-powered transport,
d3601-using writing machines, d5202-carrying for hair,
d6402-cleaning living area, d445-hand and arm use, d166-
reading, d5100-washing body parts, b280-sensation of pain,
s1201-spinal nerves, b730-muscle power functions, and b715-
stability of joint functions (WHO, 2001; Sun et al., 2019). Due
to the lack of validated, reliable elbow-specific functional
assessment scales in Turkish that assess functioning related to
post-traumatic elbow stiffness, this study aimed to cross-
culturally adapt the SHEDS instrument into Turkish and in-
vestigate its psychometric properties.

Methods

One hundred eight consecutive patients with post-traumatic
elbow stiffness were admitted to the Department of Ortho-
pedics and Traumatology at the University of Health Sciences,
Istanbul Bakirkoy Dr. Sadi Konuk Training and Research
Hospital, and the Department of Orthopedics and Trauma-
tology at the Beylikduzu State Hospital. The study was
conducted between June 2021 and March 2022. Ethical ap-
proval was obtained from the Non-invasive Clinical Research
Ethics Committee of Istanbul University-Cerrahpasa (Ap-
proval number: 2021/35) and conducted according to the
Declaration of Helsinki. Verbal and written explanations were
provided to patients about the study, and each provided written
informed consent. This study was registered on ClinicalTrials.
gov (Registration number: NCT04872205).

Participants

The inclusion criteria were as follows: (1) aged between 18
and 65 years; (2) having undergone surgery for an elbow
fracture; (3) loss of movement that is greater than 30° in elbow
extension and movement that is less than 120° in elbow
flexion; (4) ability to read and write in Turkish, and (5) having
no pathology in visual ability and hearing. The exclusion
criteria were as follows: (1) history of malunion or nonunion;
(2) presence of non-healing wound or infection; (3) the oc-
currence of complex regional pain syndrome, heterotopic
ossification, myositis ossification, or post-traumatic anky-
losing; (4) having any cardiovascular diseases, neurological

disorders, rheumatic diseases or psychiatric diseases; (5)
shoulder, elbow or wrist movement limitation in contralateral
upper extremity or absence of limbs in the contralateral upper
extremity; and (6) previously received physiotherapy for el-
bow limitation.

Sample Size

It is recommended that at least 50 patients are included in
validity and responsiveness studies, where correlation coef-
ficients are calculated, but larger samples (e.g. over 100 pa-
tients) are preferred (de Vet et al., 2011). Therefore, assuming
a 5–10% of dropout rate, 110 patients were invited to the
present study.

Measures

Shanghai Elbow Dysfunction Score (SHEDS) is a 13-item
questionnaire specific to the elbow region. The question-
naire is divided into three subscales: elbow motion ca-
pacities (8-item daily activity), elbow-related symptoms (4-
item clinical symptoms), and patient satisfaction level (1
item). Total scores range between 0 and 100 points, where
the higher scores indicate a better outcome. Five points are
subtracted from the SHEDS in patients with radial or
median nerve symptoms. A score of 100 points is possible
in a patient with the ability to perform daily living activities
without difficulty, no pain, no ulnar nerve symptoms,
normal muscle strength, stable elbow joint, and very sat-
isfied (Sun et al., 2019).

The Disabilities of the Arm, Shoulder and Hand (DASH)
Questionnaire is a 30-item (optional additional eight questions
for sport and work assessment) patient-reported outcome
measure specific to the upper limb function. The questionnaire
scored on a 5-point Likert scale (no difficulty – unable). The
cumulative DASH score is ranged from 0 to 100, where the
higher scores indicate an increasing degree of disability
(Düger et al., 2006; Hudak et al., 1996).

Mayo Elbow Performance Score (MEPS) is an 8-item patient-
reported outcome measure specific to the elbow region. The
questionnaire is divided into four subscales: pain (1 item, 45
points), range of motion (1 item, 20 points), stability (1 item, 10
points), and daily functional tasks (5 items, 25 points). Total
scores range between 0 and 100 points, where the higher scores
indicate a better outcome. A total score between 90 and 100
points can be considered excellent; between 75 and 89 points,
good; between 60 and 74 points, fair; less than 60 points, poor
(Celik, 2015; Longo et al., 2008).

Short Form-12 (SF-12) is the shortened form of Short
Form-36 and evaluates the health-related quality of life per-
ception. It consists of 12 items: seven dealing with the physical
components (PCS-12) and five related to the mental com-
ponents (MCS-12) of Short Form-12. The range of both scores
is 0–100, with higher scores indicating a better health-related
quality of life (Kocyigit et al., 1999; Ware et al., 1996).

2 Evaluation & the Health Professions 0(0)

http://ClinicalTrials.gov
http://ClinicalTrials.gov


Study Protocol

The present study consisted of two phases: (1) Translation and
cross-cultural adaptation and (2) psychometric testing
(Prinsen et al., 2018; Mokkink et al., 2020). For the translation
and cross-cultural adaptation, the SHEDS was translated into
Turkish and culturally adapted following the five stages
recommended by Beaton et al. (Beaton et al., 2000). In stage 1,
the English version of the SHEDS was translated into Turkish
by two translators (a physiotherapist with 8-years of experi-
ence and a blinded independent researcher) whose first lan-
guage was Turkish. In stage 2, both translations were
compared and reviewed by a bilingual person. In stage 3, once
the first Turkish translation had been agreed upon, the
translated Turkish version of the SHEDS was translated back
into English by two translators. In stage 4, the back-translated
version of the SHEDS was compared to the initial English
version of the SHEDS by a committee consisting of four
translators. Any diversities or discrepancies were discussed
with the translators. The pre-final version of the Turkish
version of the SHEDS (SHEDS-T) was developed for field
testing. In the final stage, the pre-final version was admin-
istered to 30 eligible patients with post-traumatic elbow
stiffness (9 females; mean age 40.2 ± 10.8 years). Patients
were questioned about the questions and words that were
difficult to understand after completing the form (Willis,
2015). Any difficulty in understanding an item was recor-
ded and discussed among the authors, adjustments were made,
as necessary, and the scale was finalized (Supplementary File
1).

For the psychometric testing, test–retest reliability, inter-
rater reliability, internal consistency, and measurement error
were used to assess reliability. Structural validity was assessed
by Confirmatory factor analysis (CFA). Construct validity was
assessed by hypothesis testing, where the strength of the
relationship between SHEDS-T and the DASH, the MEPS,
PCS-12, and MCS-12. It was hypothesized that (1) the total
score from SHEDS-T would show a positive correlation
(correlation coefficient of 0.70 or greater) with the DASH
score due to measuring similar constructs, (2) the total score
from SHEDS-Twould show a positive correlation (correlation
coefficient of 0.70 or greater) with the MEPS score due to
measuring similar constructs, (3) the total score from SHEDS-
T would show a positive correlation (correlation coefficient
between .50 and .70) with the PCS-12 score due to the
measuring related, but dissimilar constructs, and (4) the total
score from SHEDS-T would show a positive correlation
(correlation coefficient of .30 and .50) with the MCS-12 score
due to the measuring unrelated constructs.

A physiotherapist with an 8-years of experience ad-
ministered all questionnaires. In addition, the elbow-
related symptoms subscale of SHEDS-T was also as-
sessed by another physiotherapist to determine inter-rater
reliability. The second assessment, in which the patients
were asked to complete the SHEDS-T again, was

performed within a 5-to-7-day period after the first as-
sessment to determine the test-retest reliability of the
SHEDS-T. No treatment was provided during this period to
minimize the risk of short-term clinical change. Only those
patients who reported having “no clinical change” were
included in the reliability analysis. The magnitude of
change was assessed in a subgroup of patients who had
conservative treatment for 6 weeks (Birinci et al., 2019).
The patients were assessed at baseline and after a 6-week
treatment.

Data Analysis

All statistical analyses were performed using the Statistical
Package for the Social Sciences (SPSS) 20.0 (SPSS Inc.,
Chicago, IL, USA). The level of significance consideredwas p <
.05. The intraclass correlation coefficient (ICC) was calculated
to estimate the test-retest reliability. An ICC greater than .75 was
considered excellent reliability (Cicchetti, 2001). The inter-rater
reliability was analyzed through Cohen’s kappa for elbow-
related symptoms of the SHEDS-T (McHugh, 2012). The in-
ternal consistency of the SHEDS-T was analyzed through
Cronbach’s alpha (α) coefficient at the first completion of the
form. An α value ranging from .70 to .95 was considered ac-
ceptable reliability (Tavakol & Dennick, 2011). Measurement
error was assessed with the standard error of measurement
(SEM). The SEMwas calculated as the standard deviation of the
scores times the square root of (1-ICC). MDC95 was calculated
as the SEMmultiplied by 1.96 multiplied by the square root of 2
(Mokkink et al., 2020). Construct validity was investigated
through predefined hypotheses and correlation statistics (Pear-
son correlation coefficient). The correlation strength was in-
terpreted as lower than .50 weak correlation; .50–.70 moderate
correlation; and higher than .70 strong correlation (Mukaka,
2012). CFAwas conducted to test the factor structure.Maximum
likelihoodwith robust standard errors (i.e., MLR)was used as an
estimator in the following analysis to avoid problems related to
data nonnormality. Various fit indices were used to evaluate the
following; CFA: Comparative fit index (CFI), the Tucker–Lewis
index (TLI), the root mean square error of approximation
(RMSEA), the probability of close fit associated with the
RMSEA (Cfit of RMSEA), and the standardized root mean
square residual (SRMR). A model adequately explains the data
when the CFI and TLI are higher than .90 (better if > 0.95), the
RMSEA is lower than .08 (better if lower than .05), the Cfit of
RMSEA is nonsignificant (better if higher than .50), if the
SRMR is lower than .08 (Brown, 2015). The floor (score 0–10)
and ceiling effects (score 90–100) of the SHEDS-T at the first
completion of the form were assessed by calculating the pro-
portion of patients scoring the minimum or maximum values on
the scale relative to the total number of patients. A threshold
of >15%was defined as a floor or ceiling effect (Mokkink et al.,
2010). The magnitude of change was assessed using the effect
size (ES). The ES was determined by calculating the differences
in the means of baseline and post-treatment data divided by the
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standard deviation at baseline. Avalue between .20 and .50 was
considered small effects, between .51 and .80 moderate effects,
and between higher than .80 large effects (de Vet et al., 2003).

Results

Translation and Cross-Cultural Adaptation

The translators had no difficulties translating the items into
Turkish during the translation process, and the back translation
corresponded very well with the original version. The pre-
liminary testing showed that some points needed to be clar-
ified for the cultural adaptation of SHEDS-T. To clarify these
particular activities (opening a door, using a computer mouse
and keyboard, and combing hair) have to be done with the
affected arm, we added this point as a footnote. Furthermore,
“reading a book” or “reading a newspaper” is more often than
“reading a magazine” in Turkey. To retain the reference to the
same joint motion as reading a magazine, this item was
modified to reading a magazine/book or newspaper. In the
present study, one hundred and ten patients with post-
traumatic elbow stiffness were screened for possible inclu-
sion. Two patients were excluded for various reasons, and 108
patients with a mean age of 43.2 ± 11.2 years participated in
the first assessment (Table 1).

Reliability

Ninety-one patients (55 males; mean age: 41.2 ± 9.3 years)
participated in the second assessment for the test-retest reliability

analysis (Table 2). The internal consistency of the SHEDS-Twas
adequate, with Cronbach’s α coefficient of .83. The ICC2,1 was
.96 (.93–.97) for the total score of the SHEDS-T, indicating
excellent test-retest reliability. The inter-rater reliability of the
SHEDS-Twas almost perfect for pain, ulnar nerve, and strength
(Cohen’s Kappa > .90, and strong for stability (Cohen’s Kappa =
.87) (Table 3). The SEM and MDC95 were determined as 8.18
and 22.67 for the Elbow Motion Capacities subscale, 6.85 and
18.98 for the Elbow-Related Symptoms subscale, and 12.33 and
34.17 for the total score of the SHEDS-T.

Validity

A priori criterion of a strong positive correlation was met for
the DASH score (r = .75, p = .001; Hypothesis 1). However, a
priori criterion of a strong positive correlation was not met for
the MEPS score (r = .54, p = .009, Hypothesis 2). There was a
moderate correlation between the total score of the SHEDS-T
and PCS-12 (r = .65, p = .01, Hypothesis 3). In addition, a
weak positive correlation was found between the total score of
the SHEDS-T and MCS-12 subscale (r = .40, p = .03, Hy-
pothesis 4) (Table 4). At least 75% of the findings were in
accordance with the hypotheses, indicating good construct
validity. The CFA showed good fit indices (RMSEA = .02,
Cfit of RMSEA = .19, SRMR = .06). The CFI and the TLI
reached the recommended level (CFI = .92 and TLI = .91). The
standardized item loadings ranged from .55 to .88
(Supplementary File 2). All the loadings are found significant
at the p < .001 level.

Table 1. Demographics and Clinical Characteristics of Participants.

Characteristics (n = 108) n (%)

Age (years) 43.2 ± 11.2
Body Mass index (kg/m2) 26.5 ± 4.2
Sex (Female/Male) 36 (33.3)/72 (66.7)
Education (years) 10.2 ± 3.6
Involved side (Right/Left) 37 (40.7)/54 (59.3)
Postoperative time (weeks) 5.2 ± 3.6
Immobilization time (days) 18.5 ± 4.6
Etiology

Coronoid fracture 6 (5.5)
Distal humeral fracture 32 (29.6)
Galeazzi fracture 3 (2.7)
Monteggia fracture 5 (4.62)
Olecranon fracture 27 (25)
Radial head fracture 32 (29.6)
Terrible triad injury 3 (2.7)

Disability arm shoulder and hand questionnaire 45.6 ± 16.2
Mayo elbow performance score 55.1 ± 13.0
Short Form-12

Physical component summary 32.2 ± 5.8
Mental component summary 43.9 ± 9.9

Note. Continuous variables are presented as mean ± standard deviation.
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The floor and ceiling effects and the number of items an-
swered were identical during the test and retest assessments.
Floor and ceiling effects were calculated as 1% and 4% in the
first administration of the SHEDS-T. The magnitude of change
was analyzed in the 54 patients (32males; age: 42.3 ± 5.1 years)
diagnosedwith post-traumatic elbow stiffness. The baseline and
after a 6-week treatment mean scores of the SHEDS-T were
45.4 ± 18.2 and 90.5 ± 11.0, respectively, which resulted in a
large effect (ES of 2.47, 95% CI 1.21–4.22).

Discussion

This study aimed to translate and cross-culturally adapt the
SHEDS into Turkish and provide reliability, validity, and

psychometric properties for the SHEDS-T in Turkish-
speaking individuals with post-traumatic elbow stiffness.
The findings pointed out that the SHEDS-T has sufficient test-
retest reliability (ICC = .96), internal consistency (Cronbach’s
α coefficient = .83), and validity to be used as an outcome
measure for Turkish-speaking individuals with post-traumatic
elbow stiffness. Based on the present findings, the SHEDS-T
does not exhibit a ceiling or floor effect, and theMDC95 values
were determined as 34.17 for the total score of the SHEDS-T.
Any change of less than these values of MDC95 on repeated
administrations of the SHEDS-T might reflect measurement
errors rather than an actual change in the elbow function.

Elbow functioning cannot be summarized as just one
domain. Pain, muscle strength, stability, activity and

Table 2. Test-Retest Reliability and Internal Consistency of the Turkish Version of the Shanghai Elbow Dysfunction Score.

Mean ± SD (95% CI)
(n = 91)

Test-retest Reliability / ICC (95% CI)
(n = 91)

Internal Consistency / Cronbach Alpha
(n = 108)

Elbow motion capacities
First Assessment 16.5 ± 10.5 (14.3–18.6) 0.94 (0.91–0.96) 0.85
Second Assessment 15.3 ± 11.8 (13.0–17.6)

Elbow-related symptoms
First Assessment 22.1 ± 9.6 (20.2–24.3) 0.95 (0.93–0.97) 0.87
Second Assessment 22.4 ± 9.3 (20.4–24.2)

Patient satisfaction level
First Assessment 8.2 ± 6.0 (7.3–9.8) 0.86 (0.81–0.90) —

Second Assessment 8.5 ± 2.6 (7.9–9.0)
Total score
First Assessment 46.9 ± 19.5 (43.1–50.9) 0.96 (0.93–0.97) 0.83
Second Assessment 45.2 ± 20.1 (41.1–49.7)

Notes. CI, Confidence interval; ICC, Intraclass correlation coefficient; SD, Standard deviation.

Table 3. Inter-Rater Reliability of the Turkish Version of the Shanghai Elbow Dysfunction Score for Elbow-Related Symptoms.

Elbow-Related Symptoms

Rater I (n = 91) Rater II (n = 91)

Inter-rater Reliability (Cohen’s kappa)n (%) n (%)

Pain
None 15 (16.5) 15 (16.5) 1
Mild 22 (24.2) 22 (24.2)
Moderate 20 (22.0) 20 (22.0)
Severe 34 (37.4) 34 (37.4)

Ulnar nerve
None 62 (68.1) 62 (68.1) 1
Sensory 9 (9.9) 9 (9.9)
Motor with no disability 12 (13.2) 12 (13.2)
Motor with disability 8 (8.8) 8 (8.8)

Strength
MMT = 5 27 (29.7) 24 (26.3) 0.92
MMT < 5 64 (70.3) 67 (73.7)

Stability
Stable 79 (86.8) 76 (83.5) 0.87
Unstable 12 (13.2) 15 (16.5)

Note. MMT, Manual muscle testing.
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participation, and emotional function should be assessed in the
ICF framework (Nuttall et al., 2010; WHO, 2001). A recent
study reported that patients with elbow injuries are primarily
concerned about the activity and participation section of the
ICF (Vincent et al., 2021). The SHEDS might be recom-
mended as a key tool for assessing outcomes in post-traumatic
elbow stiffness because it can capture important aspects of
functioning such as dressing, carrying for hair, cleaning living
area, hand and arm use, washing body parts, using writing
machines, participating recreational and leisure activities
(WHO, 2001; Sun et al., 2019). However, the SHEDS does not
capture an important category, of which d550-eating. Safaee-
Rad et al. examined three feeding activities and found that
drinking from a cup, eating with a fork, and eating with a
spoon all required an arc of flexion from 70° to 130° and 40° of
pronation to 60° of supination (Safaee-Rad et al., 1990).
Henmi et al. reported that flexion values ranged from a mean
of 140° ± 5° for washing one’s face, and the mean pronation
and supination value was 75° and 100°, respectively, for
eating a meal, shampooing one’s hair, and washing one’s face
(Henmi et al., 2006). These motion arcs and positional values
cover the activities questioned in the SHEDS; therefore, it may
provide an indirect interpretation regarding eating activity
functioning.

Pain at the end ranges of motion, which is a factor limiting
elbow movements, strongly impacts elbow function and health
status in patients with post-traumatic stiffness (Dávila &
Johnston-Jones, 2006). VAS is used to assess pain intensity in
the SHEDS, and the score is defined as none (0), mild (1–3),
moderate (4–6), or severe (7–10). Grading the VAS score is
compatible with the substantial clinical benefit values of 2.2–2.6
for the VAS-pain score after upper extremity surgery (Randall
et al., 2022). The SHEDS, in which pain is weighted at 15%, has
a more appropriate content for patients with post-traumatic
stiffness compared to other elbow-related scoring systems in
which pain is weighted at 30–50% (Longo et al., 2008; Sun et al.,
2019). However, it is not specified as pain intensity at rest or
during activity in the SHEDS, so we recommend that patients
should be asked to indicate their pain during activity.

The SHEDS consists of patient-rated and physician-rated
questions: ulnar nerve dysfunction, strength, and stability.
Caution should be used in interpreting the physician-rated

questions as these may have inherent observer bias (Turchin
et al., 1998). The present study showed that the inter-rater
reliability of the SHEDS-T was sufficient for ulnar nerve
dysfunction, strength, and stability assessment. Manual
muscle testing (MMT) is used to assess the muscle strength in
the SHEDS, and the score is classified as MMT = 5 or MMT <
5. MMT is one of the most commonly used methods for
assessing muscle strength. However, measuring strength with
a hand-held dynamometer would be a more objective and
responsive measure to differentiate among patients with
various degrees of muscle weakness compared with the MMT
(Quinn & Gordon, 2015; Schrama et al., 2014). Since hand-
held dynamometer measurement should be done with an el-
bow position of about 90 degrees which is mid-range, and is
often achievable for patients whose end ranges are more a
problem; therefore, MMT can provide a global idea in the
early stages. (Schrama et al., 2014). After the elbow joint
ROM increases, the hand-held dynamometer could be mea-
sured over time and compared to normative data.

Patient satisfaction is an essential and commonly used
indicator for measuring healthcare quality (Ahmed et al.,
2014). Dawson et al. stated that patient-reported and
condition-specific measures for particular anatomic locations
(predominantly joints) are closely aligned with patient satis-
faction (Dawson et al., 2012). The SHEDS is the only elbow-
related scoring system that assesses patient satisfaction, often
influenced by patient expectations. The Global Rating of
Change (GRC) scale is used to assess patients’ satisfaction in
the SHEDS, and the score is classified as very satisfied to very
dissatisfied. The GRC scale provides a method to question
whether the patient has improved or deteriorated, and the
information gained is fundamental to clinical practice and
used in making decisions regarding prognosis, treatment, and
ongoing management (Kamper et al., 2009).

This study has some limitations that should be highlighted.
A cross-cultural adaptation of the SHEDS into other languages
is needed to compare the result of the present study. However,
evidence for the reliability and validity of the SHEDS- T is
similar to the psychometric properties of the English version
of the SHEDS. Second, anchor-based analysis methods could
be applied for responsiveness if suitable external anchors were
identified. Third, content validity was not assessed.

Table 4. Correlation Between the Turkish Version of the Shanghai Elbow Dysfunction Score and Patient-Reported Outcome Measures.

Variables (n = 108)

Shanghai Elbow Dysfunction Score

Elbow Motion Capacities Elbow-Related Symptoms Total Score

Disability arm shoulder and hand questionnaire 0.78 (0.001)** 0.48 (0.002)** 0.75 (0.001)**
Mayo elbow performance score 0.52 (0.003)** 0.57 (0.004)* 0.54 (0.009)**
Short Form-12

Physical component summary 0.31 (0.02)* 0.28 (0.03)* 0.65 (0.01)*
Mental component summary 0.28 (0.01)* 0.27 (0.01)* 0.40 (0.03)*

Note. Pearson correlation test p < 0.05*, p < 0.01**
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Conclusion

The present study provides evidence that the Turkish version
of the SHEDS has semantically and linguistically sufficient
reliability and validity to be used as an outcome measure to
evaluate the joint function of Turkish-speaking patients with
post-traumatic elbow stiffness. The Turkish version of the
SHEDS is also comprehensive, brief, and easy to administer
and interpret, with a minimal investment of time required in
research or clinical practice and evaluative application. Future
studies should determine the MCID for the Turkish version of
the SHEDS for patients with post-traumatic elbow stiffness.
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Düger, T., Yakut, E., Öksüz, Ç., Yörükan, S., Semin Bilgütay, B.,
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