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ABSTRACT

Introduction: Acute hand trauma is frequently accompanied by psychological distress; however, the
demographic and injury-related factors associated with this response remain poorly understood. This study
aimed to identify factors associated with early psychological distress in patients with acute hand trauma.
Methods: We prospectively evaluated 134 adult patients presenting with acute hand trauma. Patients
completed the Beck Anxiety Inventory (BAI) and Beck Depression Inventory (BDI), and psychiatric symptoms
were additionally assessed by a psychiatrist using the Brief Psychiatric Rating Scale (BPRS). Demographic
characteristics, psychiatric history, pain scores, injury characteristics, and structural injuries were recorded.
Multivariable linear regression analysis was performed to identify independent factors associated with
psychological distress.

Results: Anxiety symptoms were the most common psychological manifestation, affecting 44% of patients.
Previous psychiatric history, nerve injury, and work-related injury were independently associated with higher
psychological distress scores. Younger age and female sex showed associations in univariable analyses but
were not independent predictors after multivariable adjustment.

Conclusion: Early psychological distress following acute hand trauma appears to be influenced primarily
by patient-related factors and nerve injury rather than anatomical injury level alone. Early psychological
screening should be considered, particularly for patients with a previous psychiatric history or concomitant
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nerve injury.

Introduction

Hand injuries are among the most common conditions encountered
in plastic and hand surgery practice and may result in substantial
functional impairment, loss of productivity, and reduced quality of
life [1, 2]. Beyond their physical consequences, acute hand injuries
may also impose a substantial psychological burden on affected indi-
viduals. Concerns about permanent disability, impaired hand func-
tion, delayed return to work, and disruption of daily activities may
contribute to considerable emotional distress during the acute
post-injury period [3]. Previous studies have demonstrated that anxi-
ety, depression, and trauma-related psychological symptoms are fre-
quently observed following hand trauma. Psychological distress has
been associated with increased pain perception, delayed recovery,
poorer functional outcomes, and reduced patient satisfaction [4].

As a result, the psychological impact of hand injuries has gained
increasing attention in recent years. However, most studies have
focused on long-term outcomes, chronic pain, or functional
recovery, whereas factors associated with psychological distress
during the acute phase of injury remain insufficiently investigated
[5-7]. Several demographic and clinical factors may influence
psychological outcomes after trauma. Younger age, female sex,
previous psychiatric disorders, injury severity, and functional
impairment have all been suggested as potential contributors.
Nevertheless, the relative contribution of patient-related factors and

injury-related characteristics remains unclear in patients presenting
with acute hand trauma.

Identifying patients at increased risk of early psychological distress
may facilitate timely psychological assessment and multidisciplinary
management. Such an approach may improve both patient well-
being and rehabilitation outcomes [8-10].

Therefore, the aim of this prospective study was to evaluate
anxiety and depression symptoms in patients with acute hand trauma
and to identify demographic and injury-related factors associated
with early psychological distress.

Methods
Study design and participants

This prospective observational study included 134 consecutive adult
patients with acute hand trauma who presented to the emergency
department and were managed by the Plastic and Reconstructive
Surgery Department between November 2021 and January 2023.

Patients underwent initial assessment and management
according to the severity and characteristics of their injuries. Surgical
exploration and operative intervention were performed whenever
clinically indicated. On the first postoperative day or the first day of
inpatientfollow-up, all participants underwent psychiatricassessment
performed by a psychiatrist.
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Eligibility criteria included age between 18 and 65 years,
presentation with an acute hand injury, and provision of informed
consent. Patients with self-inflicted injuries, severe cognitive
impairment, active psychotic disorders preventing participation, or
inability to complete the assessment tools were excluded.

Psychological assessment

Psychological status was evaluated using the Beck Anxiety Inventory
(BAI), Beck Depression Inventory (BDI), and the Brief Psychiatric Rating
Scale (BPRS).

The BPRS consists of 18 items assessing psychiatric symptoms on
a 7-point Likert scale ranging from 1 (not present) to 7 (extremely
severe) [11]. For exploratory analyses, anxiety, depression, and overall
psychological distress scores were derived from selected BPRS items.
Anxiety was calculated from the BPRS items of anxiety, tension, and
somatic concern, while depression comprised depressive mood, guilt
feelings, emotional withdrawal, and motor retardation. Psychological
distress was defined as the sum of anxiety and depression subscale
scores.

Injury assessment

Demographic characteristics, educational status, psychiatric history,
injury duration, pain intensity (Visual Analogue Scale, VAS), and injury
characteristics were recorded.

The anatomical level of injury was classified into four regions
defined by the authors:

e Level 1: Distal fingers

e Level 2: Proximal fingers and distal palm
e Level 3: Proximal palm

o Level 4: Wrist

Additional injury characteristics included injury mechanism (crush or
laceration), work-related injury, amputation, tendon injury, nerve
injury, dominant hand involvement, and incision length (Figure 2).

Ethical approval

Ethical approval was obtained from the institutional ethics commit-
tee (Approval No: E2-24-6461; February 7, 2024). The study was con-
ducted in accordance with the Declaration of Helsinki.

Statistical analysis

Statistical analyses were performed using IBM SPSS Statistics version
26.0 (IBM Corp., Armonk, NY, USA). Categorical variables were pre-
sented as numbers and percentages, while continuous variables were
reported as mean + standard deviation or median (interquartile
range), as appropriate. The Kolmogorov-Smirnov test was used to
assess normality. Comparisons between groups were performed
using the Mann-Whitney U test for continuous variables and the chi-
square test for categorical variables. Correlations between continu-
ous variables were assessed using Spearman’s correlation coefficient.
To identify independent factors associated with psychological out-
comes, multivariable regression analyses were performed using psy-
chological distress scores as dependent variables. Variables with
clinical relevance or significant associations in univariable analyses
were entered into the regression models.
A p-value <0.05 was considered statistically significant.

Table 1. Patient demographics.

Value (%)
No of patients 134

Characteristic

Mean age * SD, years 374+126
Mean education + SD, years 10.2 +3.5
Gender

Female 18(13.8)

Male 116 (86.2)
Employment status

Unemployed 16 (11.9%)

Retired 43 (32.1%)

Working 75 (56.0%)
Income Class

Non-income 15(11.2)

Lower 25(18.7)

Lower-middle 82(61.2)

Upper-middle 6 (4.5)

Upper 6 (4.5)
Marital status

Single 52(38.8)

Married 82(61.2)
Smoker 72 (62.1)
Alcohol use 14(12.1)
Results

Patient characteristics

A total of 134 patients with acute hand trauma were included in the
study. The mean age was 37.4 + 12.6 years (range, 18-62 years). Most
participants were male (86.2%, n = 116), and the mean duration of
education was 10.2 + 3.5 years. Additionally, 56.0% (n = 75) of patients
were employed, 61.2% (n = 82) were married, 62.1% (n = 72) were
smokers, and 12.1% (n = 14) reported alcohol consumption (Table 1).

Injury characteristics and psychological assessment

Among the study population, 69.8% (n = 81) sustained work-related
injuries, while 30.2% (n = 53) experienced injuries from other causes.
Crush injuries accounted for 50.7% (n = 68) of cases, laceration injuries
for 44.8% (n = 60), and other injury mechanisms for 4.5% (n = 6) (Table 2).

Anxiety was the most prevalent psychological symptom, affecting
44.0% of patients, followed by depressive symptoms in 39.0% (Figure
1). The mean Beck Anxiety Score was 6.43 + 10.9, while the mean Beck
Depression Score was 9.51+6.4.The mean BPRS-derived Psychological
Distress Score was 1.42 + 1.1 (Table 2).

Psychological scores according to anatomical injury level

The prevalence of elevated psychological scores according to ana-
tomical injury level is presented in Table 3. Beck Depression scores

Table 2. Injury characteristics and psychological assessment.

Injury characteristics Value (%)
No of patients 134
Types of Event
Work Accident 81 (69.8)
Others 53 (30.2)
Cut Types
Sharp 60 (44.8)
Compression 68 (50.7)
Others 6 (4.5)
Psychological assessment Mean + SD
BPRS Anxiety Subscale Score 143+£13
BPRS-Derived Psychological Distress Score 142+1.1
BPRS Depression Subscale Score 1.28+1.1
Beck Depression Score 9.51+64
Beck Anxiety Score 6.43 +10.9

SD: standard deviation.



Table 3. Prevalence of elevated psychological scores according to anatomical
Injury level.

Variable Level 1 (n Level 2 (n Level 3 (n Level 4 (n p
=53) =38) =20) =21)

Beck Anxiety 14(264) 9(23.7) 7(35.0) 9(429) 0.399

Beck Depression 15(28.3) 9(23.7) 11(55.0) 10(47.6) 0.042**

Psychological Distress 13 (24.5) 7(184) 6(30.0) 8(38.1) 0.396

**Statistically significant, Values are n (%). Pearson chi-square test. Level 0
(n = 2) was excluded. Cut-offs: Beck Anxiety > 7, Beck Depression > 9,
Psychological Distress > 2.

differed significantly across injury levels (p = 0.042), whereas no sig-
nificant differences were observed for Beck Anxiety scores (p = 0.399)
or Psychological Distress scores (p = 0.396) (Table 3) (Figure 2).
However, this association disappeared after adjustment in the multi-
variable regression model.

Univariable analysis

Female patients exhibited significantly higher anxiety, depression,
and psychological distress scores than male patients (all p < 0.05).
Patients with a previous psychiatric history had significantly higher
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anxiety and depression scores than those without a psychiatric his-
tory (both p < 0.05). Patients with nerve injuries demonstrated signif-
icantly higher Psychological Distress scores compared with those
without nerve injury (p = 0.023) (Table 4).

Correlation analysis

Correlation analysis demonstrated a significant inverse association
between the age and both Beck Anxiety scores (r=-0.204, p =0.018)
and Psychological Distress scores (r = —=0.211, p = 0.014). Incision
length showed a weak positive correlation with Beck Anxiety scores
(r=0.197,p=0.022) and Beck Depression scores (r=0.220,p=0.011).
No significant correlations were observed between the education
level, injury duration, and psychological outcome measures
(Table 5).

Multivariable regression analysis

Multivariable linear regression analysis identified previous psychiat-
ric history (B = 7.14, 95% confidence interval [Cl]: 0.94-13.34, p =
0.024), nerve injury (B = 4.16, 95% CI: 0.54-7.77, p = 0.024), and

42.0%

39.0%

Anxiety symptoms

Depression symptoms

Psychological distress
(Anxiety + Depression)

Cut-offs: Beck Anxiety > 7, Beck Depression > 9, Psychological Distress > 2.

Figure 1. Prevalence of psychological symptoms among patients with acute hand trauma.

Level 1 Level 2 Level 3 Level 4
Levell e (n=53) (n=38) (n=20) (n=21)
Distal phalanx
and DIP joint ---
Anxiety Anxiety Anxiety Anxiety
symptoms symptoms symptoms symptoms
Level2 oo
Proximal phalanx | 26.4% 23.7% 35.0% 42.9%
and PIP joint «----%
Level 3 Depression Depression Depression Depression
"""""" symptoms symptoms symptoms symptoms
Metacarpal and
cnpomeacarpal 48 28.3% 23.7% 55.0% 47.6%
Level4 ... i i Psychological
Wrist and N dlstress dlstress dlstress distress
carpal region -+--- (Anxiety + Depression) (Anxiety + Depression) (Anxiety + Depressi oy + Depr
24.5% 18.4% 30.0% 381%

DIP: distal interphalangeal joint; PIP: proximal interphalangeal joint.

Cut-offs: Beck Anxiety > 7, Beck Depression > 9, Psychological Distress > 2. Values are n (%). Level 0 (n = 2) was excluded.

Figure 2. Distribution of psychological symptoms according to anatomical injury level.
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Table 4. Comparison of beck anxiety, beck depression, and psychological distress scores according to patient and injury characteristics.

Gender Male (n=116)* Female (n = 18)* p
Beck Anxiety 4.00 (1.00-8.00) 7.00 (3.00-16.00) 0.010**
Beck Depression 4.00 (2.00-11.00) 10.00 (2.00-28.00) 0.040%*
Psychological Distress 1.00 (0.50-1.67) 2.17 (1.00-2.83) 0.003**
Previous psychiatric history No (n=122)* Yes (n = 12)* p
Beck Anxiety 4.00 (2.00-8.00) 11.00 (6.50-15.25) 0.004**
Beck Depression 4.00 (2.00-11.00) 12.00 (5.00-24.50) 0.015%*
Psychological Distress 1.17 (0.50-1.83) 1.92 (0.83-4.17) 0.082

No (n =47)*
4,00 (2.00-7.00)
5.00 (1.00-10.50)
0.83 (0.42-1.67)

Nerve injury

Beck Anxiety

Beck Depression
Psychological Distress

Yes (n = 87)* p

4.00 (2.00-10.50) 0.499
5.00 (2.00-15.00) 0.268
1.33(0.67-2.17) 0.023**

**Statistically significant p < 0.05, *Values are median (Q1-Q3), Mann-Whitney U test.

Table 5. Correlation analysis of continuous variables.

Age (years) (n =134)

Education (years) (n = 134)

Injury duration (days) (n = 134) Incision length (cm) (n = 134)

Beck Anxiety —-0.204 (0.018) 0.075 (0.389)
Beck Depression —0.149 (0.086) 0.052 (0.549)
Psychological Distress -0.211(0.014) 0.058 (0.509)

0.079 (0.364) 0.197 (0.022)
—-0.027 (0.753) 0.220(0.011)
0.078 (0.370) 0.074 (0.396)

Spearman correlation analysis. Bold values indicate statistically significant correlations (p < 0.05).

work-related injury (f = —4.93, 95% Cl: —9.32 to —0.54, p = 0.028) as
independent predictors of psychological distress. Age, female sex,
and anatomical injury level were not independently associated with
psychological distress after adjustment for potential confounding
factors (Table 6).

Discussion

The present study investigated demographic and injury-related fac-
tors associated with early psychological distress in patients present-
ing with acute hand trauma. The principal finding of this study was
that previous psychiatric history, nerve injury, and work-related injury
independently predicted higher levels of psychological distress fol-
lowing acute hand trauma [12, 13].

In addition, female patients demonstrated significantly higher
anxiety, depression, and psychological distress scores than male
patients, while younger age was associated with higher anxiety and
psychological distress in correlation analyses. In contrast, the
anatomical injury level was not an independent predictor of
psychological distress after adjustment for potential confounding
variables [14].

In clinical practice, hand injuries are commonly evaluated
according to the extent of tissue damage and functional impairment;
however, their psychological impact is frequently overlooked during
the acute treatment period [9, 14].

Our findings support the growing evidence that psychological
responses following trauma are influenced not only by injury

Table 6. Multivariable linear regression analysis for predictors of psychological
distress score.

B 95% Cl P
Age -0.12 —-0.26t0 0.01 0.073
Female sex 4.24 —-0.48 t0 8.95 0.078
Psychiatric history 7.14 0.94t013.34 0.024**
Nerve injury 4.16 0.54t07.77 0.024**
Work-related injury -4.93 -9.32to0-0.54 0.028**
Level 0.66 -0.99t02.32 0.428

Cl: confidence interval.

Reference categories were male sex, no psychiatric history, no nerve injury,
and non-work-related injury.

**Statistically significant, p < 0.05.

characteristics but also by patient-related factors. Identifying patients
at increased psychological risk during the early stages of treatment
may facilitate timely psychiatric assessment and multidisciplinary
management, potentially improving rehabilitation and functional
recovery [15].

Previous psychiatric history was the strongest independent
predictor of psychological distress in our cohort. Patients with a
pre-existing psychiatric disorder demonstrated significantly higher
anxiety and depression scores following acute hand trauma [13].
This finding is clinically plausible, as previous psychiatric illness may
reduce resilience to acute stress and increase vulnerability to
anxiety and depressive symptoms after traumatic events. Therefore,
routine screening for psychiatric history during the initial
assessment of hand trauma patients may help identify individuals
requiring early psychological support. Similar findings have been
reported, suggesting that pre-existing psychological disorders may
increase vulnerability following musculoskeletal trauma [16, 17].

Nerve injury was also independently associated with increased
psychological distress. Unlike isolated soft-tissue injuries, nerve
injuries may produce sensory deficits, functional impairment,
prolonged recovery, and uncertainty regarding long-term outcomes
[8, 18]. These factors may contribute substantially to emotional
distress during the early post-injury period. Our findings suggest that
patients with nerve injuries may particularly benefit from closer
psychological monitoring in addition to standard surgical
management [19, 20]. The negative association observed for work-
related injury should be interpreted cautiously and requires
confirmation in larger multicenter studies.

Although depressive symptoms appeared more frequent in patients
with more proximal injuries in univariable analyses, anatomical injury
level was not an independent predictor after multivariable adjustment.
This finding suggests that demographic characteristics and specific
injury features, rather than anatomical location alone, may play a
greater role in determining early psychological responses. Therefore,
injury level should not be considered the sole indicator of psychological
vulnerability following acute hand trauma [21, 22]. This finding
suggests that the apparent association between the injury level and
depressive symptoms was largely explained by demographic and
injury-related confounding factors.

Several limitations of this study should be acknowledged. First,
it was conducted at a single tertiary referral center, which may



limit generalizability. Second, psychological assessments were
performed during the acute phase following injury; therefore,
long-term psychological outcomes could not be evaluated. Third,
the cross-sectional assessment precludes conclusions regarding
causal relationships. Finally, although the BPRS provided additional
information regarding psychiatric symptoms, the primary
psychological outcomes were based on standardized self-report
measures, and future longitudinal studies are warranted to
evaluate the persistence of anxiety and depression after hand
trauma [4, 20, 23].

Conclusions

Early psychological distress following acute hand trauma appears to
be influenced predominantly by patient-related factors rather than
anatomical injury level alone. Previous psychiatric history and nerve
injury were the strongest independent predictors of psychological
distress. Routine psychological screening should be incorporated
into the initial assessment of patients with acute hand trauma, par-
ticularly in those with a previous psychiatric history or concomitant
nerve injury.
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