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ABSTRACT

BACKGROUND: Predicting return-to-work (RTW) outcomes following upper extremity trauma is crucial for optimizing patient
care, guiding rehabilitation, and reducing the socioeconomic burden. Although several disability scoring systems have been proposed
to assess injury severity, their ability to estimate RTWV status and duration remains underexplored. This study aimed to evaluate the
predictive value of the Modified Hand Injury Severity Score (MHISS), Upper Extremity Disability Rate (UEDR), and Total Body Dis-
ability Rate (TBDR) for RTW outcomes in patients with hand, wrist, and forearm injuries.

METHODS: A retrospective cross-sectional study was conducted on 69 patients who presented to the Forensic Medicine Depart-
ment of Ondokuz Mayis University between 2020 and 2024. Eligible participants were adults with documented hand, wrist, or fore-
arm injuries and complete treatment records, including MHISS scoring. Demographic data, injury characteristics, and disability rates
(UEDR, TBDR) were collected. Statistical analyses included Spearman correlation, receiver operating characteristic (ROC) analysis,
and logistic regression to assess associations between scoring systems and RTW status and duration.

RESULTS: The median MHISS score was 20.0, with corresponding UEDR and TBDR values of 3.0% and 2.0%, respectively. Occu-
pational injuries, observed in 37.7% of cases, were associated with significantly higher disability scores (p<0.05). ROC analysis dem-
onstrated strong predictive ability for MHISS (area under the curve [AUC]: 0.886), UEDR (AUC: 0.903), and TBDR (AUC: 0.897) in
identifying RTWV status. While MHISS effectively predicted RTWV status, it did not correlate with RTW duration (p=0.082). In contrast,
UEDR and TBDR showed weak but statistically significant correlations with RTW duration (r=0.295 and r=0.296, respectively). Mul-
tivariate logistic regression did not identify any independent predictors of RTW.

CONCLUSION: Disability scoring systems such as MHISS, UEDR, and TBDR are useful tools for predicting whether patients will
return to work following hand and forearm injuries. However, their ability to estimate the duration of work absence is limited. Future
research should integrate psychosocial, occupational, and rehabilitation-related variables to develop more comprehensive models for
RTW prognosis.
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INTRODUCTION proportion of workers' compensation claims and applications

to traffic compensation systems are related to acute ortho-
Hand injuries are frequently encountered in regions where

small- and medium-sized industrial enterprises and agricul-
ture-based activities are prevalent. Owing to the functional
significance of the hand, such injuries are associated with high factors associated with a low likelihoods of return to work

morbidity and prolonged loss of workforce.l'l A substantial  at an early stage.”

pedic trauma. To mitigate the individual, social, and economic

impacts of such trauma, it is crucial to identify prognostic

Cite this article as: Cankurt Ayar N, Ayar MS, Aydin B, Turla A. Predictive value of disability scoring systems for return-to-work outcomes in hand and
forearm injuries. Ulus Travma Acil Cerrahi Derg 2025;31:900-906.

Address for correspondence: Nilay Cankurt Ayar
Department of Forensic Medicine, Ondokuz Mayis University, Faculty of Medicine, Samsun, Tiirkiye

E-mail: nilaycankurtayar@gmail.com

Ulus Travma Acil Cerrahi Derg 2025;31(9):900-906 DOI: 10.14744/tjtes.2025.61475

Submitted: 14.04.2025 Revised: 22.04.2025 Accepted: 31.07.2025 Published: 05.09.2025 s
OPEN ACCESS This is an open access article under the CC BY-NC license (http://creativecommons.org/licenses/by-nc/4.0/). BY _No [=:

900 Ulus Travma Acil Cerrahi Derg, September 2025, Vol. 31, No. 9


https://orcid.org/0000-0003-3546-8829
https://orcid.org/0000-0003-0086-9323
https://orcid.org/0000-0002-9569-6308
https://orcid.org/0000-0002-8924-6204

Cankurt Ayar et al,, Predicting return-to-work in hand/forearm injuries

While some studies have identified injury severity as the most
significant factor influencing the ability to return to work,?
4 others suggest that sociodemographic factors such as oc-
cupation, age, gender, and educational level also play a critical
role.>¥! Notably, Urso Baiarda et al.,"! building upon the Hand
Injury Severity Score (HISS) developed by Campbell and Kay
to assess the extent and potential outcomes of hand injuries,
introduced the Modified Hand Injury Severity Score. They
proposed that MHISS severity, independent of other factors,
significantly affects the duration of return to work.}

Determining the patient’s recovery period, the time required
to return to work, and the presence of any permanent dis-
ability is crucial after an injury. In Tiirkiye, disability rates for
patients are assessed according to the Regulation on Disability
Assessment for Adults.®! In a previous study, Capkin et al.”
found that the MHISS was statistically significantly correlated
with the upper extremity disability rate, total body disabil-
ity rate, and return-to-work duration, as determined by this
regulation. MHISS has also been used in numerous studies to
predict long-term functionality in the affected region, return-
to-work timelines, the likelihood of prolonged work absence,
and triage decisions.['*"?!

The aim of this study was to examine whether scoring sys-
tems used to assess disability can serve as predictive factors
for return to work and the time required to return to work.

MATERIALS AND METHODS
Study Design

This retrospective cross-sectional study included 69 patients
who presented to the Forensic Medicine Department of On-
dokuz Mayis University Health Practice and Research Center
between January |, 2020 and January |, 2024, for disability
assessment following hand, wrist, and forearm injuries. Ethical
approval was obtained from the Ethics Committee of On-
dokuz Mayis University (2025000001-1), and the study was
conducted in accordance with the Declaration of Helsinki.

Patient Selection

Patients aged 18 years or older with documented hand, wrist,
or forearm injuries during emergency department visits, eval-
uated by plastic surgery or orthopedic specialists with ex-
pertise in hand surgery, with fully calculated MHISS scores,
and with complete treatment, surgical, and physical therapy
rehabilitation records were included in the study.

Patients with incomplete treatment, surgical, or rehabilitation
records; those under |8 years of age; or those with additional
trauma outside the upper extremity were excluded from the
study.

Data Collection

Recorded data included patients' age, gender, injury etiology,
the device causing the injury, occupational category, injury di-
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rection, and whether the dominant hand was affected. MHISS,
UEDR, and TBDR scores were calculated and documented by
a forensic medicine specialist.

Scoring Systems

The Modified Hand Injury Severity Score, derived from the
Hand Injury Severity Score, is used to evaluate hand, wrist,
and forearm injuries. MHISS assesses injury severity across
four components: skin, skeleton, motor function, and nerves.
Each component is scored based on absolute scores, the
functional importance of the affected region, and additional
factors such as wound contamination, compound fractures,
crush injuries, or amputations. The total score is obtained
by summing the component scores and classifying them into
MHISS severity levels. In Tiirkiye, patients’ disability rates are
determined according to the Regulation on Disability Assess-
ment for Adults, which primarily evaluates disability based
on the active range of motion (ROM) of the injured hand,
the amputation level, and the location of motor and sensory
loss.

Statistical Analysis

Data analysis was performed using IBM SPSS version 21.0
(SPSS Inc., Chicago, IL, USA). Categorical variables were
summarized as frequencies, counts (n), and percentages (%).
Non-normally distributed continuous variables were pre-
sented as medians (min-max). Spearman correlation analysis
was applied to non-normally distributed data. Receiver op-
erating characteristic analysis was conducted to evaluate the
predictive ability of the scoring systems for return-to-work
status, and cutoff values were determined using the Youden
index. Results were expressed with 95% confidence intervals.
Multivariate logistic regression analysis was performed to de-
termine independent predictors of return-to-work status. A
p-value of <0.05 was considered statistically significant for all
analyses.

RESULTS

The median age of the patients was 40 years (range: 16-65),
with the majority being male (71%). The median MHISS score
was 40.0 (range: 2.0-1740.0), the upper extremity disability
rate was 5.0% (range: 0.0-95.0), and the total body disability
rate was 3.0% (range: 0.0-57.0). Dominant hand injuries were
reported in 59.4% of cases. Regarding injury etiology,traffic
accidents were the most common cause (55.1%), followed
by occupational accidents (37.7%). Patients with occupational
injuries had significantly higher MHISS, UEDR, and TBDR
scores compared with those whose injuries had other causes
(p<0.05). By injury type, sharp-force injuries were associated
with significantly higher MHISS, UEDR, and TBDR scores
compared with blunt or crush injuries (p<0.001) (Table 1).

Patients who successfully returned to work had a median age
of 41 years (range: 18-65), while those who did not had a
median age of 36 years (range: 18-65). Statistically significant
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Table I. Demographic and injury characteristics of patients
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Median (min-max)

Age (years)
RTW time (days)

40.0 (16.0-65.0)
90.0 (7.0-900.0)

n % MHISS UEDR TBDR

Gender

Male 49 71.0 40.0 (2.0-1740.0) 5.0 (0.0-95.0) 3.0 (0.0-57.0)

Female 20 29.0 37.0 (4.0-631.0) 5.0 (0.0-40.0) 3.0 (0.0-24.0)

pt 0.921 0.716 0.746
Etiology of injuries

Traffic accident 38 55.1 20.0 (2.0-1331.0) 1.0 (0.0-95.0) 1.0 (0.0-57.0)

Work accident 26 37.7 96.0 (10.0-1740.0)° 11.0 (0.0-77.0)° 6.5 (0.0-46.0)°

Assault 5 72 20.0 (4.0-90.0)* 0.0 (0.0-5.0)< 0.0 (0.0-3.0)

pt <0.001 <0.001 <0.001
Type of injury

Crush injury 52 754 20.0 (2.0-1740.0) 4.0 (0.0-95.0) 2.5 (0.0-57.0)

Sharp-force injury 17 24.6 102.0 (10.0-1008.0) 9.0 (0.0-45.0) 5.0 (0.0-28.0)

pt 0.002 0.016 0.013
Occupational category

Blue-collar worker 57 82.6 56.0 (2.0-1740.0) 8.0 (0.0-95.0) 5.0 (0.0-57.0)

White-collar worker 12 17.4 20.0 (6.0-262.0) 0.0 (0.0-22.0) 0.0 (0.0-13.0)

pt 0.181 0.011 0.010
Side of injury

Right 41 59.4 42.0 (3.0-1740.0) 8.0 (0.0-95.0) 5.0 (0.0-57.0)

Left 25 36.2 28.0 (2.0-631.0) 5.0 (0.0-45.0) 3.0 (0.0-25.0)

Both 3 43 40.0 (22.0-80.0) 18.0 (9.0-28.0) 10.0 (5.0-17.0)

p* 0.701 0.166 0.186
Dominant hand affected

Yes 41 59.4 42.0 (3.0-1331.0) 8.0 (0.0-95.0) 5.0 (0.0-57.0)

No 28 40.6 31.0 (2.0-1740.0) 5.0 (0.0-77.0) 3.0 (0.0-46.0)

pt 0.580 0.622 0.613

TMann-Whitney U test; $Kruskal-Wallis test. *<:No significant differences between groups with the same letter (Dunn's test). RTW: Return to work.

differences were observed in MHISS scores (20.0 vs. 196.0;
p<0.001), UEDR (3.0% vs. 24.5%; p<0.001), and TBDR (2.0%
vs. 24.5%; p<0.001). A significantly higher proportion of pa-
tients with occupational accidents (38.5%) did not return to
work compared with those injured by other causes (Table 2).

Correlation analysis revealed a weak positive correlation be-
tween return-to-work duration and both UEDR (r=0.295,
p=0.029) and TBDR (r=0.296, p=0.028). MHISS was not sig-
nificantly correlated with return-to-work duration (p=0.082)
(Table 3).

In univariate logistic regression analysis, MHISS (odds ratio
[OR]: 1.0; 95% confidence interval [CI]: 1.00-1.01; p=0.010),
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UEDR (OR: 1.12; 95% CI: 1.05-1.19; p<0.001), and TBDR
(OR: 0.40; 95% Cl: 0.22-0.81; p<0.001) were identified as
significant predictors of return to work. However, multivari-
ate logistic regression analysis did not identify any statistically
significant predictors (p>0.05) (Table 4).

The ROC analysis demonstrated high predictive accuracy for
MHISS (AUC: 0.886; 95% Cl: 0.801-0.971; p<0.001), UEDR
(AUC: 0.903; 95% Cl: 0.825-0.982; p<0.001), and TBDR
(AUC: 0.897; 95% CI: 0.814-0.979; p<0.001). The optimal
cut-off values for predicting return to work were MHISS
<82.0, UEDR <10.0, and TBDR <6.0 (Fig. |, Table 5).
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Table 2. Comparative analysis of return-to-work (RTW) and non-return-to-work (nRTW) groups
RTW, median (min-max) nRTW, median (min-max) pt
Age 41.0 (18.0-65.0) 36.0 (18.0-65.0) 0.638
MHISS 20.0 (2.0-1008.0) 196.0 (22.0-1740.0) <0.001
UEDR 3.0 (0.0-43.0) 24.5 (5.0-95.0) <0.001
TBDR 2.0 (0.0-26.0) 15.0 (3.0-57.0) <0.001
RTW, n (%) nRTW, n (%) p*
Gender
Male 39 (79.6%) 10 (20.4%) 0.969
Female 16 (80.0%) 4 (20.0%)
Etiology of injury
Traffic accident 34* (89.5%) 4° (10.5%) 0.012
Work accident 16 (61.5%) 10° (38.5%)
Assault 52 (100.0%) 0° (0.0%)
Type of injury
Crush injury 42 (80.8%) 10 (19.2%) 0.734
Sharp-force injury 13 (76.5%) 4 (23.5%)
Occupational category
Blue-collar worker 43 (75.4%) 14 (24.6%) 0.107
White-collar worker 12 (100.0%) 0 (0.0%)
Dominant hand affected
Yes 32 (78.0%) 9 (22.0%) 0912
No 23 (82.1%) 5 (17.9%)

fMann-Whitney U test; *Chi-square test of independence, RTW: Return to work; MHISS: Modified Hand Injury Severity Score; UEDR: Upper Extremity Dis-
ability Rate; TBDR: Total Body Disability Rate. *:No significant differences between groups with the same letter (Bonferroni correction).

Table 3. Correlation between scoring systems and return-
to-work duration
RTW time (days)
r p*
MHISS 0.236 0.082
UEDR 0.295 0.029
TBDR 0.296 0.028

*Spearman correlation. MHISS: Modified Hand Injury Severity Score;
UEDR: Upper Extremity Disability Rate; TBDR: Total Body Disability Rate.

DISCUSSION

Injuries or trauma affecting the upper extremities are signifi-
cant conditions that prolong the return-to-work process and
contribute to economic losses.!"1 The MHISS, developed by
Urso-Baiarda et al.,[*l is a scoring system for upper extremity

injuries that predicts both the likelihood of returning to work
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Figure 1. ROC Analysis Results for MHISS, UEDR, and TBDR in
Predicting Return-to-Work.

and the duration required for return. Their study demon-
strated that as the MHISS score and classification increased,
the probability of returning to work decreased, and this find-

ing could not be explained by factors such as dominant ex-
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Table 4. Univariate and multivariate logistic regression analysis of predictors of return to work

Multivariate Univariate

OR (95% CI) P OR (95% CI) P
Age 0.92 (0.840-1.00) 0.054 0.99 (0.95-1.03) 0613
Female gender 1.67 (0.24-11.80) 0.606 0.98 (0.27-3.57) 0.969
Sharp-force injury 2.57 (0.23-28.72) 0.445 0.77 (0.21-2.89) 0.702
MHISS 1.00 (0.99-1.00) 0.203 1.00 (1.00-1.01) 0.010
UEDR 2.18 (0.36-13.09) 0.396 1.12 (1.05-1.19) <0.001
TBDR 0.40 (0.02-7.81) 0.544 1.20 (1.09-1.34) <0.001
Dominant hand affected 0.99 (0.15-6.53) 0.993 1.29 (0.38-4.37) 0.678
Constant 0.04 (0-0) 0.182

Cox & Snell R2=0.377; Nagelkerke R2=0.593; Model accuracy=0.870. MHISS: Modified Hand Injury Severity Score; UEDR: Upper Extremity Disability Rate;

TBDR: Total Body Disability Rate.

Table 5. Receiver Operating Characteristic (ROC) analysis of the Modified Hand Injury Severity Score (MHISS), Upper Extremity
Disability Rate (UEDR), and Total Body Disability Rate (TBDR) for predicting return to work

MHISS UEDR TBDR
Cut-off <82.0 <10.0 <6.0

AUC (95% Cl) 0.886 (0.801-0.971) 0.903 (0.825-0.982) 0.897 (0.814-0.979)
Sensitivity 78.6% (49.2-95.3) 78.6% (49.2-95.3) 78.6% (49.2-95.3)
Specificity 80.0% (67.3-89.6) 78.2% (65.0-88.2) 78.2% (65.0-88.2)
PPV 50.0% (35.5-64.5) 47.8% (34.1-61.9) 47.8% (34.1-61.9)
NPV 93.6% (84.2-97.6) 93.5% (83.9-97.5) 93.5% (83.9-97.5)
Accuracy 79.7% (68.3-88.4) 78.3% (66.7-87.3) 78.3% (66.7-87.3)
p value <0.001 <0.001 <0.001

MHISS: Modified Hand Injury Severity Score; UEDR: Upper Extremity Disability Rate; TBDR: Total Body Disability Rate.

tremity involvement, household income, or compensation
claims. However, other studies in the literature have empha-
sized the influence of physical, psychosocial, demographic,
and employment-related factors on return-to-work duration.
171 The present study examined patients who sustained
hand or forearm injuries within the past five years and pre-
sented to our clinic for disability evaluation.

We observed that individuals who experienced occupa-
tional accidents had a lower likelihood of returning to work
compared to those injured from other etiologies. Previous
studies have also shown that occupational accidents are as-
sociated with longer recovery periods before return to work
than hand injuries resulting from other factors. This has been
attributed to the fact that occupational accidents predomi-
nantly occur among workers who use hand tools, requiring
advanced manual skills to resume their jobs.['®21 Our findings
are consistent with those reported in the literature.

We found no statistically significant differences between pa-

904

tients who returned to work and those who did not in terms
of age, gender, type of injury, job category (white-collar vs.
blue-collar), or dominant hand involvement. Although these
findings contradict studies suggesting that age and gender are
significant factors influencing the time to return to work,?
they are consistent with the results of a systematic review by
Shi et al.,”! which examined prognostic factors for return to
work following work-related traumatic hand injuries.

Independent predictors of return to work were evaluated us-
ing logistic regression analysis, and the scoring systems ex-
amined were found to be significant in univariate analyses.
Subsequently, we assessed these scoring systems as predic-
tors of return to work using ROC analysis. MHISS, UEDR,
and TBDR were all significant predictors of return to work,
with the following thresholds and AUC values: MHISS <82.0
(AUC: 0.886), UEDR <10.0 (AUC: 0.903), and TBDR <6.0
(AUC: 0.897). These findings support Urso-Baiarda’s!*! asser-
tion that MHISS is a strong standalone marker for return to
work. However, no significant correlation was found between
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MHISS and the duration of return to work. While UEDR and
TBDR showed significant correlations with return-to-work
duration, these correlations were weak (r=0.295 for UEDR,
r=0.296 for TBDR). By contrast, the study by Capkin et al.”
reported a very strong positive correlation between MHISS,
UEDR, TBDR, and return-to-work duration. Our findings
suggest that although scoring systems are effective in pre-
dicting return-to-work status, they are not sufficient on their
own to predict the duration of return to work among pa-
tients who eventually resume employment.

The negative legal processes often encountered by patients
presenting to the forensic medicine department, particularly
in disputes with their employers, may influence both their
return-to-work duration and their ability to return to work.
Consequently, the data from patients seen in the forensic
medicine clinic may inherently differ from those of patients
presenting to other clinics, who typically experience more
favorable legal processes and receive adequate social and
medical support.

CONCLUSION

In conclusion, scoring systems such as MHISS, UEDR, and
TBDR can be used as predictive tools for evaluating return-
to-work status. However, relying solely on these systems is
insufficient for assessing the duration of return to work. To
better understand the return-to-work timeline for patients
with hand and forearm injuries, future studies should explore
the impact of psychosocial and environmental factors (e.g.,
anxiety levels, economic and social support) as well as the
optimization of rehabilitation processes. Such research could
help develop more comprehensive and effective evaluation
methods that extend beyond the current limitations of exist-
ing scoring systems.

A key limitation of this study is the inability to confirm
whether patients who did not return to work failed to do so
solely for medical reasons. Factors such as employer dynam-
ics, adherence to an effective physical rehabilitation, medical
follow-up, and sociodemographic influences were not clear-
ly delineated. In addition, it was not possible to determine
whether individuals who returned to work resumed their
previous roles under the same job descriptions or were reas-
signed to modified duties. This lack of information may affect
the interpretation of functional recovery. Moreover, the rela-
tively small sample size and the fact that all patients included
in the study were seeking disability-related reports (raising
the possibility of simulation) further constrain the findings.
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El ve 6n kol yaralanmalarinda ise doniisle iligkili sonuglarin 6ngoriilmesinde engellilik
puanlama sistemlerinin rolii

AMAGC: Ust ekstremite travmalarini takiben ise doniis sonugclarini ongorebilmek, hasta bakiminin optimize edilmesi, rehabilitasyon siirecinin yonlen-
dirilmesi ve sosyoekonomik yiikiin azaltiimasi agisindan kritik 5Sneme sahiptir. Travma siddetini degerlendirmek amaciyla gesitli engellilik puanlama
sistemleri onerilmis olsa da bu sistemlerin ise dontis durumu ve siiresini tahmin etme konusundaki yeterliligi sinirl diizeyde arastiriimistir. Bu galisma,
el, el bilegi ve 6n kol yaralanmalari bulunan hastalarda Modifiye El Yaralanmasi Siddet Skoru (MHISS), Ust Ekstremite Oziirliilik Orani (UEDR) ve
Toplam Viicut Oziirliilik Orani’nin (TBDR) ise doniis sonuglarini dngérme degerini degerlendirmeyi amaglamaktadir.

GEREC VE YONTEM: Bu retrospektif kesitsel galisma, 2020-2024 yillari arasinda Ondokuz Mayis Universitesi Adli Tip Anabilim Dali’na bagvuran
69 hasta lizerinde gerceklestirilmistir. Calismaya, el, el bilegi veya 6n kol yaralanmasi olan, tam tedavi kayitlarina ve MHISS skorlamasina sahip erigkin
bireyler dahil edilmistir. Demografik veriler, yaralanma &zellikleri ve &ziirliiliik oranlari (UEDR, TBDR) toplanmistir. Istatistiksel analizlerde Spearman
korelasyonu, ROC analizi ve lojistik regresyon kullaniimistir.

BULGULAR: Ortanca MHISS skoru 20, UEDR %3, TBDR ise %2 olarak hesaplanmistir. Olgularin %37.7’sinde gozlenen is kazalari, anlamli diizeyde
daha yiiksek engellilik skorlariyla iligkili bulunmustur (p<0.05). ROC analizi, MHISS (AUC: 0.886), UEDR (AUC: 0.903) ve TBDR’nin (AUC: 0.897)
ise donlis durumunu 6ngérmede yliksek dogrulukla galistigini géstermistir. MHISS, ise donlis durumunu basarili sekilde tahmin etmesine karsin, ise
donds sliresiyle anlamli bir korelasyon gostermemistir (p=0.082). Buna karsilik, UEDR ve TBDR ile ise dons siiresi arasinda zayif ancak anlaml
korelasyonlar bulunmustur (sirasiyla, r=0.295 ve r=0.296). Cok degiskenli lojistik regresyon analizinde bagimsiz bir prediktor saptanmamistir.
SONUGC: MHISS, UEDR ve TBDR gibi engellilik puanlama sistemleri, el ve 6n kol yaralanmalari sonrasinda hastalarin ise déniip donemeyecegini
ongoérmede faydali araglardir. Ancak, ise donds slresini tahmin etme kapasiteleri sinirlidir. Gelecekte yapilacak galismalarda, psikososyal, mesleki ve
rehabilitasyonla iligkili degiskenlerin de dahil edilmesiyle daha kapsamli 6ngérii modelleri gelistirilebilir.

Anahtar sézclikler: El yaralanmalari; engellilik degerlendirmesi; ise donus; mesleki yaralanmalar.
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