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oft-tissue sarcomas (STS) are rare mesenchymal malignant 
oft-tissue tumors, representing approximately 1% of all 
olid malignant tumors in adults. 1 , 2 STS can occur almost 
t any anatomical site, the most common sites being the 
imbs. 3 About 20% of STS present in upper extremities. 4 Age- 
djusted incidence for STS in Finland is approximately 4.25 
ases per 100,000 person-years with 243 new STS cases an- 
ually (ICD-10 codes C47-C49). 5 

Treatment of STS involves surgical excision with recon- 
tructive surgery when required, frequently combined with 
adiotherapy, and in select cases with chemotherapy. 6–8 As 
o difference has been found between limb-salvage surgery 
nd amputation in terms of survival or local recurrence, 
imb-salvage surgery is considered the gold standard of 
reatment for limb sarcoma. 9 , . 10 Furthermore, limb-salvage 
urgery preserves more function than amputation. 10 The im- 
ortance of FO in the treatment has been increasingly rec- 
gnized. 6 Furthermore, evidence-based medical practice 
as increased interest in measuring FOs. 11 

Several methods have been described for assessing FO, 
ncluding performance outcome measurements, clinician- 
eported outcome instruments, and patient-reported out- 
ome (PRO) instruments. 12 In recent years, the use of PRO 

nstruments as part of the clinical outcome assessment has 
ncreased. 13 

The Toronto Extremity Salvage Score (TESS) is the most 
idely adopted PRO instrument for outcome assessment af- 
er treatment of extremity STS. 12 No studies have yet fo- 
1544
al outcome (FO) and health-related quality of life (HRQL) in 
TS) patients has increased. The aim of this study was to validate
r extremity STS patients: the Toronto Extremity Salvage Score 
 Disability of Arm, Shoulder and Hand (QuickDASH), based on

cted at two academic sarcoma centers. Surgically treated up- 
e invited to participate. Patients completed the TESS and the
aires the 15D and the QLQ-C30. The scores were analyzed and

 follow-up period of 4.7 years were included. Mean age was
] 14.6). The mean score for TESS was 88.5 (SD 15.1) and for
uickDASH had a statistically significantly better score coverage. 
 and 20% for TESS and QuickDASH, respectively. The TESS and
 correlated ( r = -0.89). The TESS score strongly correlated with
15D score ( r = 0.70). The QuickDASH score correlated strongly
71) and moderately with the 15D score ( r = -0.56). The TESS
antly stronger correlation with the 15D score than QuickDASH 

 provide reliable scores for assessing FO in upper extremity STS
etter coverage, whereas TESS showed a stronger correlation to

of Plastic, Reconstructive and Aesthetic Surgeons. Pub- 
 is an open access article under the CC BY license
censes/by/4.0/ ) 

used on validating the TESS solely for upper extremity STS 
atients, as previous publications have used a mixed pop- 
lation of upper and lower extremity STS patients. 14 , only 
he lower extremity patients. 15 or a combination of STS and 
one sarcoma patients. 9 

Several other PRO instruments, such as the Disabilities 
f Arm, Shoulder and Hand (DASH) and its shorter ver- 
ion QuickDASH, are also used for upper extremity func- 
ional measurement. 16 The QuickDASH has previously been 
dapted to measure STS patients’ postoperative clinical 
utcomes. 17 Thus far, the TESS has been the preferred op- 
ion for a PRO instrument for upper extremity sarcoma pa- 
ients. 18 Both PRO instruments have been translated and 
alidated in Finnish. 19–23 

The aim of this study is to validate the Finnish transla- 
ions of the TESS and the QuickDASH for upper extremity 
arcoma patients by comparing them to physical scores of 
wo health-related quality of life (HRQL) PRO instruments; 
nd to evaluate how the TESS and the QuickDASH reflect 
RQL aspect of these patients. 

ethods 

tudy design 

he protocol for this study was approved by the Ethics Com- 
ittee of the Helsinki and Uusimaa Hospital District, Finland 
permit no: 324/13/03/02/2014). 
Patients were identified from hospital databases of two 

cademic sarcoma centers, Helsinki University Hospital and 
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is related to other variables and other measures of the same 
ampere University Hospital. International Classification of 
iseases, 10th revision (ICD-10, WHO) and applicable codes 
rom the Nomesco Classification of Surgical Procedures 
NCSP) (Finnish version) were used. The patients were re- 
ruited in a cross-sectional study out of all the patients op- 
rated on by the Helsinki and Tampere sarcoma teams and 
ere still being on follow-up in 2017. 
Inclusion criteria were as follows: limb sparing surgery, 

reedom from relapse and follow-up for at least 6 months, 
ge at least 18 years, surgical treatment of upper extremity 
TS, and fluency in Finnish language. For this study, upper 
xtremity STS was defined as a tumor located in the region 
easured from the scapula to the fingers. 
Demographic, clinical, surgical, and oncological data 

ere obtained retrospectively, whereas functional and 
RQoL outcome data were collected prospectively. 
The patients were invited to participate by mail, and 

he data was collected during follow-up visits or using a 
ostal survey. The Finnish versions of TESS, the QuickDASH, 
he QLQ-C30 and the 15D were completed. Participation in 
he study was confirmed by filling in forms and providing a 
igned informed consent form. 
Demographics, clinical, surgical, and oncological data 

ere obtained retrospectively from patient records . Classi- 
cation of tumor depth was based on the anatomical struc- 
ures as follows: subcutaneous, intracompartmental (sub- 
ascial, contained in one anatomic compartment) and extra- 
ompartmental (exceeds the confines of the original com- 
artment). Tumors were categorized by location as proximal 
from the scapula to the elbow joint) or distal (distal of the 
lbow joint). 
This study report was performed based on STROBE guide- 

ines. 24 The study design and reporting of results adhered to 
he COnsensus-based Standards for the selection of health 
tatus Measurement INstruments (COSMIN) guidelines. 25 

RO instruments 

ESS 
he TESS is a PRO instrument used to assess FO from the pa- 
ient’s point of view. 18 TESS has been translated and cross- 
ulturally adapted into Finnish for both upper and lower 
xtremities and tested in a pilot study in lower extrem- 
ty patients as well validated for lower extremity STS pa- 
ients. 15 , 19 , 20 It is extremity-specific and measures physical 
isability in daily activities. The TESS questionnaire has both 
pper and lower extremity versions. In this study, we used 
he upper extremity version of the TESS instrument. Twenty- 
ine items are rated on a scale from one to five, with five 
epresenting normal activity. The result ranges from 0 to 
00, with 100 being the best score. 

uickDASH 

he DASH is an upper-limb-specific PRO instrument that has 
een validated among patients with various hand and upper 
imb complaints. 16 , 26 The instrument was developed to as- 
ess patients’ disability and performance. The DASH is one 
f the most widespread and best-tested PRO instruments 
o measure upper extremity function and has undergone a 
ranslation and cultural adaption as well as testing of its 
onstruct and structural validity in the Finnish version. 21–23 
1545
he QuickDASH is a shorter version of the original instru- 
ent. 27 The QuickDASH can be used instead of the DASH 

ith similar precision. 28 The original DASH has 30 items, 
uickDASH 11 items. These items are divided in two sec- 
ions: function and symptoms (e.g. pain) and are measured 
n a scale from one to five, with one representing no symp- 
oms or difficulty. The result ranges from 0 (no disability) to 
00 (most severe disability). 

ORTC QLQ-C30 

he European organisation for Research and Treatment of 
ancer (EORTC) QLQ-C30 questionnaire is a PRO instrument 
esigned for assessing HRQL in cancer patients. 29 The ques- 
ionnaire contains 30 questions. In this study, 22 of these 
uestions were used to measure cancer-related functional 
mpairment and complaints as well as impairment in per- 
eived quality of life. These 22 items form nine multi- 
tem scales representing different dimensions of HRQL: one 
lobal scale; five functional scales (physical, role, emo- 
ional, cognitive and social); and three symptom scales (fa- 
igue, pain and nausea). We did not use the Nausea and 
omiting, Dyspnea, Insomnia, Appetite loss, Constipation, 
iarrhea, Financial difficulties as they would assumably not 
eflect level of physical function. Each item is scored on a 
cale from 0 to 100. High scores in global and functional 
cales indicate good QoL, but in symptom scales indicate 
ore symptoms hence lower QoL. Questions are combined 

n scales according to predefined rules. 

5D instrument 
he 15D is a generic HRQL PRO instrument. The question- 
aire covers 15 dimensions of health: mobility, vision, hear- 
ng, breathing, sleeping, eating, speech, excretion, usual 
ctivities, mental function, discomfort and symptoms, de- 
ression, distress, vitality and sexual activity. Each dimen- 
ion has five levels, describing the patient’s health state at 
hat moment. A general HRQL score is calculated from the 
esults of all 15 dimensions using a formula provided by the 
uthors of the instrument. The index score varies between 0 
epresenting the worst imaginable HRQL and 1 representing 
he best. 30 

tatistical analysis 

he demographic and clinical data are presented as means 
ith standard deviation (SD) and 95% confidence intervals 
CIs) or as counts with percentages. The distribution of TESS 
nd QuickDASH scores was assessed. To assess scale target- 
ng (the extent to which the range of the variable measured 
y the instrument matches the range of that variable in the 
tudy population), floor and ceiling effects were examined. 
he ceiling effect describes a situation where a percentage 
f the subjects obtain the maximum score, or the best pos- 
ible outcome. A floor effect is the opposite situation, i.e., 
ubjects receive the minimum score, or the worst possible 
utcome. A floor or ceiling effect was considered confirmed 
f more than 15% of the patients received maximum or min- 
mum scores, respectively. 

Convergent validity refers to how closely the instrument 
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Table 1 Correlation hypotheses and a summary of struc- 
tural validity tests of TESS and QuickDASH in surgically 
treated upper limb STS patients. 

TESS C/R QuickDASH C/R 

QLQ-C30 
Global health status Moderate C Moderate C 
Functional scales: 

Physical Strong C Strong C 
Role Strong C Strong C 
Emotional Moderate R Moderate R 
Cognitive Weak C Weak C 
Social Weak C Weak C 

Symptom scales: 
Fatigue Weak R Weak R 
Pain Moderate C Moderate C 

15D Strong C Strong C 
TESS – Strong C 
QuickDASH Strong C –

C = hypothesis confirmed, R = hypothesis rejected. 
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Table 2 Demographic and clinical characteristics among 
surgically treated upper limb STS patients ( n = 55). 

n = 55 

Female, n (%) 28 (50.9) 
Male, n (%) 27 (49.1) 
Age, years, mean (SD) 62.8 (14.6) 
Tumor status (%) 

Primary 51 (92.7) 
Recurrent 4 (7.3) 

Tumor location, n (%) 
Proximal 36 (65.5) 
Distal 19 (34.5) 

Sarcoma subtype, n (%) 
Leiomyosarcoma 13 (23.6) 
Undifferentiated pleomorphic sarcoma 12 (21.8) 
Fibrosarcoma/myxofibrosarcoma 11 (20.0) 
Liposarcoma 10 (18.2) 
Malignant peripheral nerve sheath tumor 2 (3.6) 
Other 7 (12.7) 

Tumor size, mean (SD), cm 5.8 (5,3) 
Tumor grade, n 

Low 26 (47.3) 
High 29 (52.7) 

Tumor depth, n 
Subcutaneous 25 (45.5) 
Intracompartmental 12 (21.8) 
Extracompartmental 18 (32.7) 

Wound closure, n (%) 
Direct closure 26 (47.3) 
Flap reconstruction 18 (32.7) 
Skin graft 11 (20.0) 

Chemotherapy, n (%) 10 (18.2) 
Radiotherapy, n (%) 

Preoperative 2 (3.6) 
Postoperative 17 (30.9) 

Complications, n (%) 
None 49 (89.1) 
Surgical complications 

Loss of skin graft 1 (1.8) 
Wound infection, conservative treatment 1 (1.8) 
Local revision 1 (1.8) 
Pulmonary embolism 1 (1.8) 
N/A 2 (3.6) 

Follow-up after surgery, months, mean (SD) 56.9 (39.6) 
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onstruct. Ideally, the instrument should correlate with sim- 
lar measures and not correlate with dissimilar ones. Based 
n the COSMIN guidelines, correlation hypotheses for the 
ested instruments were created prior to analyzing the data 
 Table 1 ). Convergent validity can be considered adequate 
f > 75% of the correlation hypotheses are confirmed. 31 The 
onvergent validity was evaluated by examining the cor- 
elation between the TESS and the QuickDASH scores, the 
eneral HRQL 15D index score and the physical function, 
ymptom and global health scales of QLQ-C30. The Spear- 
an correlation coefficients between the instruments were 
alculated. To evaluate the measurement invariance the as- 
ociations of TESS and QuickDASH scores with sex, age and 
ody mass index (BMI) were examined. For age and BMI, the 
orrelation was assessed using Spearman correlation coef- 
cients. For the difference between men and women, an 
ndependent samples t -test was used. The strength of the 
pearman correlation coefficients was interpreted as fol- 
ows: 0.00–0.30 negligible, 0.30–0.50 weak, 0.50–0.70 mod- 
rate, 0.70–0.90 strong and 0.90–1.00 very strong correla- 
ion. 32 

Internal consistency was assessed using Cronbach α for 
oth PRO instruments. An α value of 0.7 was used as a cut- 
ff point, with values above it representing acceptable in- 
ernal consistency. 33 The difference in score coverage be- 
ween DASH and TESS was tested by comparing the mean 
ESS-score and inverted DASH-score with the paired t -test 
nd the difference in variances by a likelihood-ratio (LR) 
est of equality of variances, allowing for unequal means 
nd correlation between the two variables according to IBM 

nstructions. 34 The inverted DASH-scale was calculated as 
00-DASH, converting DASH into a similar scale as TESS with 
00 representing the best possible value and 0 the worst. 
Statistical analyses were conducted using STATA statisti- 

al software and IBM Statistical Package for the Social Sci- 
nces (SPSS) software program, version 25.0. 
1546
esults 

ociodemographic and clinical details are presented in 
able 2 Of 64 patients were invited to participate in the 
tudy, 55 patients (85%) participated, completing both the 
ESS and the QuickDASH questionnaires. Twenty of these pa- 
ients were recruited in Tampere University Hospital and 35 
n Helsinki University Hospital. Mean scores for the PROMs 
nd HRQL instruments are presented in Table 3 . The dis- 
ribution of the TESS total scores was relatively strongly 
kewed towards higher scores ( Figure 1 ), indicating lower 
isability. The mean difference in TESS and the inverted 
uickDASH scores was 6.22 ( p < 0.001). The variance for 
uickDASH was 383.084 and for the TESS 226.909. The dif- 
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Table 3 Mean scores of PROM and HRQL instruments 
among surgically treated upper limb STS patients ( n = 55). 

N Mean Std. Deviation 

QLQ-C30 55 
Physical functioning 81.6 20.5 
Global health status 75.3 18.6 
Role functioning 83.6 23.2 
Emotional functioning 90.6 12.3 
Cognitive functioning 92.1 11.0 
Social functioning 95.5 10.4 
Fatigue 18.6 16.7 
Pain 17.6 22.6 

15D 55 0.884 0.101 
Mobility 0.886 0.195 
Vision 0.911 0.162 
Hearing 0.921 0.150 
Breathing 0.898 0.183 
Sleeping 0.852 0.169 
Eating 0.981 0.811 
Speech 0.973 0.086 
Excretion 0.859 0.195 
Usual activities 0.813 0.218 
Mental function 0.896 0.164 
Discomfort/symptoms 0.776 0.212 
Depression 0.906 0.147 
Distress 0.902 0.158 
Vitality 0.861 0.161 
Sexual activity 0.832 0.288 

TESS score 55 88.5 15.1 
QuickDASH score 55 17.8 19.6 

Figure 1 Distribution of TESS scores among surgically treated 
upper limb STS patients ( n = 55). 
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erence in variance was statistically significant ( p < 0.001). 
his indicates that the QuickDASH had a better score cover- 
ge. 
No floor effect for either PROM was detected, as no sub- 

ects scored the worst possible scores. A ceiling effect was 
resent, with 27% and 20% achieving best possible score for 
ESS and QuickDASH, respectively. 
1547
Scores of the TESS and the QuickDASH were linearly cor- 
elated ( Figure 3 ). The correlation of these two instruments 
as strong ( r = −0.89, 95% CI −0.93 to −0.81). TESS showed
trong correlation with the QLQ-C30 Physical Function scale 
 r = 0.79 95% CI 0.67 to 0.87, p < 0.001) as well as with the
5D ( r = 0.70, 95% CI 0.53 to 0.81), and a moderate corre-
ation with the QLQ-C30 global health scale ( r = 0.52, 95% 

I 0.29 to 0.69, p < 0.001) ( Table 4 and Figure 4 ). The Quick-
ASH had a strong correlation with the QLQ-C30 Physical 
unction scale ( r = −0.71 95% CI −0.82 to −0.55, p < 0.001)
nd moderate correlation with the 15D ( r = −0.56, 95% CI 
0.72 to −0.35) ( Table 4 and Figure 4 ). Both PRO instru-
ents showed moderate correlation with QLQ-C30 pain and 
atigue scales. The correlations of these two PRO instru- 
ents to the emotional, cognitive and social scales of QLQ- 
30 and 15D were weak and not statistically significant. The 
orrelation of the 15D mobility index was 0.463 ( p < 0.001)
nd −0.372 ( p = 0.005) with the TESS and the QuickDASH, 
espectively. 
Eight out of ten of correlation hypotheses were con- 

rmed, confirming the convergent validity of both PRO in- 
truments as adequate. A summary of the structural valida- 
ion test results for DASH and TESS is shown in Table 1 . 
The difference between the correlations of TESS and 

he reverse DASH score with the QLQ-C30 Physical Function 
cale and the general 15D index were calculated. For the 
LQ-C30 Physical Function scale, there was a difference of 
orderline statistically significance in correlation between 
ESS and QuickDASH, as difference in rho was 0.0800 (95% CI 
0.0019 to 0.35, p = 0.05). A statistically significant differ- 
nce was found between correlations with 15D as difference 
n rho was 0.14 (95% CI 0.073 to 0.38, p < 0.005). 

Cronbach α was 0.970 and 0.930 for TESS and QuickDASH, 
espectively, indicating an adequate internal consistency. 
Spearman correlation coefficients for BMI and age with 

oth instruments were calculated, and were found negligi- 
le ( Table 5 ). The difference in TESS and QuickDASH scores 
etween men and women was found to be insignificant 
 p = 0.981). 

iscussion 

he results of this study indicate that both the TESS and the 
uickDASH provide reliable results for measuring FO of sur- 
ically treated upper extremity STS patients. The TESS had 
 higher cumulation of high scores than the QuickDASH, and 
he QuickDASH had statistically significantly better scale 
overage. These findings may indicate that the QuickDASH 

ight be more sensitive to measure the FO of the present 
atient group than the TESS. The scores of the TESS and 
he QuickDASH strongly correlated with each other. TESS 
as a statistically significantly stronger correlation with 15D 

eneral index than the QuickDASH, and a nonsignificantly 
tronger correlation with QLQ-C30 physical function scale. 
hese findings would indicate that both instruments are able 
o detect FO, reflecting HRQL, the TESS slightly better than 
he QuickDASH. Both instruments seem to have a moderate 
orrelation with QLQ-C30 pain and fatigue items, indicat- 
ng better physical function correlating with less pain and 
atigue. Both PRO instruments showed a statistically signifi- 
ant but weak correlation with the 15D mobility index. How- 
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Table 4 Spearman correlations of QLQ-C30 with TESS and QuickDASH among surgically treated upper limb STS patients 
( n = 55). 

QLQ-C30 TESS # r (95% CI) DASH 

& r (95% CI) 

Global health status # 0.52 (0.29 to 0.69) ∗∗∗ −0.47 ( −0.65 to −0.23) ∗∗

Functional scales # : 
Physical 0.79 (0.67 to 0.87) ∗∗∗ −0.71 ( −0.82 to −0.55) ∗∗∗

Role 0.82 (0.71 to 0.89) ∗∗∗ −0.76 ( −0.85 to −0.62) ∗∗∗

Emotional 0.32 (0.05 to 0.54) −0.32 ( −0.54 to −0.06) 
Cognitive 0.42 (0.17 to 0.62) ∗ −0.36 ( −0.57 to −0.10) 
Social 0.34 (0.09 to 0.56) −0.37 ( −0.58 to −0.12) ∗

Symptom scales ∗: 
Fatigue −0.57 ( −0.73 to −0.36) ∗∗∗ 0.60 (0.40 to 0.75) ∗∗∗

Pain −0.65 ( −0.78 to −0.46) ∗∗∗ 0.69 (0.52 to 0.81) ∗∗∗

∗ p < 0.05. 
∗∗ p < 0.01. 
∗∗∗ p < 0.001; statistical significance calculated using Sidak adjusted probabilities. 
# Higher values indicate better function. 
& Lower values indicate better function ∗ Lower values indicate less symptoms. 

Table 5 Spearman correlations of PRO instruments with 
age and body mass index (BMI) among surgically treated up- 
per limb STS patients ( n = 55). 

Age BMI 

TESS −0.17 ( p = 0.22) −0.09 ( p = 0.53) 
QuickDASH 0.03 ( p = 0.82) −0.01 ( p = 0.92) 

Figure 2 Distribution of QuickDASH scores among surgically 
treated upper limb STS patients ( n = 55). 
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Figure 3 Spearman correlation of TESS and QuickDASH among 
surgically treated upper limb STS patients ( n = 55). 
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ver, it is worth noting that the 15D measures functional re- 
trictions as a whole, which puts more emphasis on lower 
xtremities. 
Figure 2 
Convergent validity was assessed by calculating the cor- 

elation for the two PRO instruments TESS and the Quick- 
ASH with each other and with the 15D and the QLQ-C30 
nstruments. Both exceeded the threshold of < 75% of con- 
rmed hypotheses indicating a strong convergent validity 
or the instruments. 31 Not only did the TESS and QuickDASH 
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ave correlating results with each other, both correlated 
lso with 15D general index and QLQ-C30 global health and 
hysical function scales. The strong correlation of TESS and 
LQ-C30 results has been previously reported, as well as 
 correlation with other HRQL measures. 35 In recent stud- 
es assessing the construct validity of the QuickDASH, it was 
ound to correlate with patients’ capability and HRQL. 23 , 36 

hese findings supports our study findings, as the strongest 
orrelations were noted with physical function, role and 
lobal health status items. As these are both PROMs that 
ssess patient-reported physical outcome and function, it is 
ogical that no correlation was found with social or cognitive 
cales. 
Our mean TESS score of 88.5 is in line with previous stud- 

es of limb-salvage surgery results in the studies of limb 
arcoma patients (mean TESS score 85). 37 and conservative 
econstruction and radiotherapy for extremity STS patients 
mean TESS score 98.2). 14 In this study, a ceiling effect was 
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Figure 4 Spearman correlation of 15D with TESS and QuickDASH among surgically treated upper limb STS patients ( n = 55). 
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oted for both PROMs. For the TESS, this has been noted in 
revious studies as well. 38 This may show a problem of con- 
truct or face validity; however, one potential explanation 
or the ceiling effect is that significant portion of the STS pa- 
ients, even after treatment, does not suffer from impaired 
imb function. 

The main strength of this study is a large multicenter 
atient sample focused exclusively on upper extremity STS 
atients. Recent validation study of the TESS studied pop- 
lations of 98 bone and soft-tissue tumor patients. 38 TESS 
as also been validated in Japanese for patients with ma- 
ignant musculoskeletal tumors in the upper extremities, 
ith 53 patients. 39 The sample size and homogeneity of this 
tudy compares favorably with previous published scientific 
eports of validation of the TESS instrument. 
The strength of this study was a multicenter study with 

elatively large sample of upper extremity STS patients. The 
tudy used the COSMIN checklist. According to this, the size 
f the patient group was sufficient for psychometric analy- 
es with classical test theory and hypothesis testing. 25 

The findings of this study should be viewed in light of 
ome limitations, including those inherent to its retrospec- 
ive design. No data on preoperative FO was available due to 
he study design. This study was planned as a cross-sectional 
tudy, but future prospective study settings with at least 
wo different time points could provide valuable data on 
he change in outcomes and responsiveness of the TESS and 
he QuickDASH in upper extremity soft-tissue sarcoma pa- 
ients. This study focused on comparing the convergent va- 
idity of the TESS and the QuickDASH to physical scores of 
wo HRQL instruments and how they reflect HRQL aspect in 
pper extremity soft-tissue sarcoma patients. Assessment 
f construct validity and scale attenuation have been con- 
ucted and provided in this study, but to receive full psycho- 
etric analyses of these questionnaires, further structural 
alidity testing is recommended as well as testing of lon- 
itudinal validity of measurement error and responsiveness 
ith different time points for obtaining the data. 
1549
onclusion 

his study can provide guidance in choosing suitable instru- 
ents for assessing postoperative function of upper limb 
TS patients. Both the TESS and the QuickDASH prove to 
ave sufficient measurement properties to assess the FO of 
he upper limb STS patients. Despite the ceiling effects for 
ESS for QuickDASH, these instruments provide reliable in- 
ormation on postoperative FO and reflect accurately their 
RQL after surgery. 
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