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Abstract

Background: Ocular trauma is a significant cause of monocular visual impairment and
potential psychological morbidity. This study aimed to determine the prevalence of anxiety,
depression, and post-traumatic stress disorder (PTSD) in patients with mechanical ocular
trauma and to investigate the predictive value of baseline clinical characteristics, specifically
initial visual acuity. Methods: This retrospective study included 58 adult patients treated
for mechanical ocular trauma. Sociodemographic data, injury mechanisms, and clinical
variables, including initial visual acuity (LogMAR), ocular trauma score, and number
of ocular surgeries, were analyzed. Psychological status was assessed using the Beck
Depression Inventory, Beck Anxiety Inventory, and a PTSD checklist. Multivariate logistic
regression and correlation analyses were performed to identify predictors of severe PTSD.
Results: The cohort was predominantly male (86.2%) with a mean age of 42.5 years. Severe
or very severe PTSD symptoms were identified in 35.1% of patients. Analysis revealed a
significant positive correlation between initial visual acuity and PTSD scores (r = 0.273,
p =0.038). In the logistic regression model, initial visual acuity (LogMAR) demonstrated the
highest odds ratio for severe PTSD in the multivariable model; however, this association
did not reach statistical significance (OR = 2.164, 95% CI: 0.720-6.508, p = 0.169) and
should therefore be interpreted as an exploratory trend rather than a confirmed predictor.
Conclusions: Greater visual loss at the time of injury showed the strongest, although
non-significant, association with subsequent PTSD symptom severity. These findings
suggest that patients with severe initial visual impairment following ocular trauma may
benefit from early psychological screening and timely mental health referral, warranting
confirmation in larger prospective studies.

Keywords: anxiety; depression; mechanical ocular trauma; initial visual acuity; post-traumatic
stress disorder

1. Introduction

Ocular trauma is a leading cause of unilateral vision loss, with over 55 million eye
injuries reported globally each year. Among these cases, approximately 19 million result in
at least partial permanent vision loss in one eye, while 1.6 million people suffer complete
blindness due to their injuries [1]. In particular, mechanical ocular injuries constitute a
major contributor to monocular visual impairment and blindness worldwide, resulting
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in profound consequences that extend beyond physical disability to include significant
functional, esthetic, and psychosocial deterioration [2].

The sudden loss of visual function and the potential for facial disfigurement can precip-
itate a wide range of psychological comorbidities, including social avoidance, anxiety, and
depression [3]. While the physical management of these injuries is well-established through
protocols such as the ocular trauma score (OTS), the psychiatric sequelae, particularly
post-traumatic stress disorder (PTSD), often remain underdiagnosed and undertreated in
ophthalmological practice [4].

The prevalence of PTSD in the general population following major trauma is esti-
mated to be between 20% and 30%, yet individuals with visual impairments face unique
vulnerabilities [5]. Current literature suggests that the prevalence of PTSD among visually
impaired individuals ranges broadly from 4% to 50%, depending on the nature of the
trauma and the population studied [6]. A critical mechanism proposed in this context
is “Information Deprivation Trauma,” whereby the abrupt loss of visual sensory input
during a traumatic event disrupts thalamocortical processing and limbic system activity.
This sudden sensory deprivation may impair adaptive cortical prediction mechanisms,
exacerbating feelings of helplessness, unpredictability, and loss of control, and thereby
increasing vulnerability to trauma-related psychological symptoms such as re-experiencing
and hyperarousal [6,7]. Furthermore, ocular trauma is frequently associated with inten-
tional injuries or workplace accidents, factors that have been independently linked to
higher PTSD symptom severity compared to accidental injuries [6,8].

Despite the established link between general trauma and PTSD, the relationship
between specific clinical ocular parameters, such as initial visual acuity (VA) or the num-
ber of surgeries, and psychiatric outcomes remains complex and occasionally contradic-
tory. For instance, Li et al. [9] recently reported that patients with mild visual impair-
ment might exhibit higher anxiety levels compared to those with blindness, attributing
this to the uncertainty of prognosis and persistent pain rather than the vision loss it-
self. Conversely, in pediatric populations, increased surgical interventions have been
correlated with lower quality of life and psychosocial functioning [10]. However, the
predictive value of standard clinical metrics like the OTS or initial visual acuity specifically
for the development of severe PTSD in adult mechanical trauma patients has not been
sufficiently elucidated.

While the OTS has proven to be a robust tool for predicting final visual acuity, its utility
in forecasting psychiatric morbidity is less understood. Previous studies have focused
largely on demographic risk factors, such as female gender and history of psychiatric
illness, or injury mechanisms like penetrating versus blunt trauma [11]. There is a paucity
of data examining whether the magnitude of initial visual deprivation acts as a “traumatic
anchor”, potentially predicting the severity of post-traumatic stress independent of the
final visual outcome or the number of reconstructive surgeries performed.

The aim of this study was to investigate the association between the severity of visual
loss at the time of injury and subsequent post-traumatic stress disorder (PTSD) symptom
severity in patients hospitalized for ocular trauma. Specifically, the objectives of the
study were:

e To evaluate the relationship between initial visual acuity at the time of injury and
subsequent PTSD symptom severity.

e  To examine the association of PTSD symptom severity with final visual outcomes and
surgical burden.

e  Toidentify early clinical predictors that may help guide timely psychological screening
and intervention in high-risk patients.
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Understanding these predictors may facilitate the integration of early psychological
assessment into routine ophthalmologic trauma care.

2. Material and Methods
2.1. Study Design and Participants

Adult patients (>18 years) who were hospitalized for mechanical ocular trauma and
had available baseline ophthalmologic data, including initial visual acuity, were eligible
for inclusion. Patients were required to have sufficient clinical information and to have
completed at least one psychological assessment during follow-up. Exclusion criteria
included the presence of severe traumatic brain injury or neurological disease, documented
psychotic disorders or severe cognitive impairment that could interfere with self-report
assessments, and incomplete clinical or psychological data (Figure 1). Sociodemographic
data were recorded for all participants, including age, gender, marital status, education
level, and employment status. Detailed injury histories were obtained to classify the trauma
mechanism (e.g., occupational accident, sports injury, domestic accident, assault) and the
nature of the injury (penetrating, perforating, blunt, or chemical). Patients with missing
data were excluded from the analysis (complete-case approach).

Patients hospitalized for
mechanical ocular
trauma (n = 74)

Excluded (n = 16)
Severe traumatic brain injury / neurological disease (n = 2)

Assessed fOr el |g| b | I ltY Psychotic disorder / severe cognitive impairment (n= 1)

Incomplete clinical or psychological data (n =13)

Eligible adult patients (218 years) with
baseline ophthalmologic data (n = 58)

Completed at |east one psychological
assessment (BDI, BAI, or PCL)
at 1-month follow-up
(n=57)

Included in the final analysis
(n = 74 overall; PTSD regression n = 57)

Figure 1. The study flowchart.
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Ophthalmologic evaluations, including visual acuity, biomicroscopy, and fundus
examination, were performed at baseline and at 1 and 6 months following ocular trauma,
whereas psychological symptom assessments were conducted at 1 month after the trauma.

Our study was approved by the Uludag University Faculty of Medicine Clinical
Research Ethics Committee (No: 2020-1/23, date: 20 January 2020).

2.2. Clinical Ophthalmologic Assessment

All patients underwent a comprehensive ophthalmologic examination. The following
clinical parameters were recorded and analyzed:

Visual Acuity (VA): Visual acuity was measured at the time of initial presentation (ini-
tial VA), at 1 month, and at 6 months post-injury. Visual acuity measurements recorded in
Snellen format were converted to logarithm of the minimum angle of resolution (LogMAR)
units for statistical analysis, as LogMAR provides a linear and standardized scale in which
higher values indicate poorer visual acuity [12,13].

Ocular Trauma Score (OTS): The OTS was calculated for each patient to predict
visual outcomes using a standardized system derived from the Birmingham Eye Trauma
Terminology (BETT) [14].

Surgical History: The total number of ocular surgeries performed per patient was
recorded to evaluate the burden of surgical intervention.

2.3. Psychological Assessment Tools

Psychological morbidity was assessed using self-report questionnaires focusing on
depression, anxiety, and post-traumatic stress symptoms.

Depression: The Beck Depression Inventory (BDI) was used to evaluate the severity
of depressive symptoms. The BDI is a 21-item self-report questionnaire with total scores
ranging from O to 63. Scores were categorized as minimal (0-13), mild (14-19), moderate
(20-28), and severe depression (29-63) [15,16].

Anxiety: The Beck Anxiety Inventory (BAI) was administered to measure anxiety
levels, with scores similarly categorized from minimal to severe. The BAI is a 21-item
self-report questionnaire with total scores ranging from 0 to 63. Scores were categorized as
minimal (0-7), mild (8-15), moderate (16-25), and severe anxiety (26-63) [17,18].

Post-Traumatic Stress Disorder (PTSD): PTSD symptoms were assessed using the
Turkish validated version of the PTSD Checklist (PCL), a widely used self-report instrument
for evaluating post-traumatic stress symptoms. The scale consists of items rated on a Likert-
type scale, yielding a total score ranging from 0 to 80, with higher scores indicating greater
symptom severity. In accordance with previous validation studies, PTSD severity was
categorized as none/minimal, mild-to-moderate, severe, and very severe. For the primary
outcome analysis, a cut-off score of >40 was used to define severe or very severe PTSD
symptoms [19,20].

2.4. Statistical Analysis

All statistical analyses were performed using the Python (Python Software Foundation,
Wilmington, DE, USA) programming environment. Continuous variables were converted
to appropriate numerical formats, and analyses were conducted using a complete-case
approach, excluding observations with missing data. Chi-square analysis was used for
sociodemographic and clinical characteristics distributions. The primary outcome of this
study was defined as a binary variable based on the severity of post-traumatic stress
symptoms. For the primary analysis, “severe” and “very severe” groups were combined,
and a PTSD score\geq 40 was defined as the “event”. A multivariate logistic regression
model was established to predict the presence of severe/very severe PTSD. The model
included variables considered clinically significant: ocular trauma severity (OTS score), the
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number of ocular surgeries, age, sex, binary indicators representing trauma subtypes, and
initial VA (LogMAR). To address class imbalance in the outcome variable, the model was
fitted using balanced class weights. Model coefficients were estimated on the logit scale, and
the results were reported as Odds Ratios (OR) with 95% confidence intervals (CI), calculated
using the Wald test via the estimated variance-covariance matrix. The discriminative ability
of the model was evaluated using the Receiver Operating Characteristic (ROC) curve, and
the Area Under the Curve (AUC) was reported as a summary metric. Rather than imposing
a fixed classification threshold (0.50), the optimal probability threshold was determined
by maximizing the Youden’s ] index (sensitivity + specificity — 1) to identify a decision
point more suitable for clinical application. At this optimal threshold, sensitivity, specificity,
positive/negative predictive values (PPV/NPV), accuracy, and a confusion matrix (TN, FP,
FN, TP) were reported. For all analyses, a two-tailed p < 0.05 was considered statistically
significant. Results are presented in a standard reportable format, including performance
summaries, confusion matrices, and an OR table.

3. Results

The baseline sociodemographic and clinical characteristics of the study population
are presented in Table 1. The mean age of participants was 42.5 &= 14.3 years (n = 58),
indicating a predominantly working-age cohort. The sample was overwhelmingly male
(86.2%), with females comprising 13.8%. Most participants were married (69.0%), while
24.1% were single and 6.9% divorced. Regarding employment, 41.4% were workers and
36.2% were unemployed. Educational attainment was generally low to moderate, with
the largest groups reporting high school (31.0%) and primary school (25.9%) education. A
minority reported a psychiatric history (10.3%), and prior accidents were reported by 13.8%
of the cohort. Detailed category distributions, along with x? statistics and p-values, are
provided in the table.

Table 1. Sociodemographic characteristics of the patients.

Variable Category Value X2 (df) 4
Age (years) 425 +14.3 (n =58) - -
Female 8 (13.8%) 25.172 (1) <0.001
Sex Male 50 (86.2%)
Single 14 (24.1%) 42.690 (2) <0.001
Marital Status Married 40 (69.0%)
Divorced 4 (6.9%)
Worker 24 (41.4%) 18.966 (3) <0.001
Civil servant 2 (3.4%)
Employment Status
Retired 11 (19.0%)
Unemployed 21 (36.2%)
Illiterate 1 (1.7%) 20.448 (5) 0.001
Literate only 3 (5.2%)
Primary school 15 (25.9%)
Educational Level
Middle school 10 (17.2%)
High school 18 (31.0%)
University 11 (19.0%)
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Table 1. Cont.
Variable Category Value X2 (df) p
T Yes 6 (10.3%) 37.241 (1) <0.001
Psychiatric History
No 52 (89.7%)
Yes 8 (13.8%) 25172 (1) <0.001
History of Prior Accidents

No 50 (86.2%)

Although the study cohort consisted of patients hospitalized for ocular trauma at a
tertiary referral center, the demographic and injury characteristics were broadly consistent
with those reported in previous epidemiological studies of ocular trauma. Nevertheless, as
the sample represents a hospital-based population with potentially more severe injuries,
the findings may not fully reflect the entire spectrum of ocular trauma seen in the general
population [1,21].

The distribution of the mechanisms of injury among the patients is summarized in
Table 2. The most frequent causes of ocular trauma were occupational accidents and domes-
tic accidents, each accounting for 34.5% (n = 20) of the cases. Together, these two categories
constituted 69% of the total trauma etiology. Accidental injuries caused by another person
followed as the third most common mechanism, representing 17.2% (n = 10) of the popula-
tion. Other mechanisms were observed at lower frequencies: assault accounted for 5.2%
(n = 3), while animal-inflicted injuries and sports injuries each represented 3.4% (n = 2) of
the cases. The least frequent mechanism recorded was firearm injuries, which accounted
for 1.7% (n = 1) of the total cases.

Table 2. Mechanism of injury in patients with ocular trauma.

Mechanism of Injury n %

Occupational accident 20 34.5
Domestic accident 20 345
Accidental injury by another person 10 17.2
Assault 3 5.2
Animal-inflicted injury 2 34
Sports injury 2 3.4
Firearm 1 1.7

Table 3 presents the distribution of ocular trauma cases based on laterality, type
of injury, and the specific tissues damaged. The data reveal a nearly equal distribution
between the right and left eyes, with the left eye being slightly more frequently affected
(51.7%). Regarding the mechanism of injury, open-globe injuries, specifically penetrating
traumas, were the most prevalent, accounting for 65.5% of the total cases.

Table 3. Distribution of ocular trauma by affected eye, type of injury, and damaged tissues.

Variables Category n %
. Right eye 28 483
Laterality Left eye 30 51.7
Penetrating 38 65.5
Perforating 1 1.7
Type of ocular trauma Blunt 10 17.2
Chemical 3 5.2
Intraocular foreign body 6 10.3
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Table 3. Cont.
Variables Category n Y%
Cornea 34 58.6
. Sclera 34 58.6
Damaged tissues Lens 34 58.6
Iris 37 63.8

The mean OTS was 68.03 £ 16.35, with values ranging from 26.00 to 100.00. Visual acu-
ity at presentation was 2.56 £ 0.97 LogMAR (range: 0.10-3.10) and 51 patients (88.0%) had a
visual acuity of less than 0.1, corresponding to severe visual impairment. At the one-month
follow-up, the mean visual acuity was 1.72 & 1.12 LogMAR (range: 0.05-3.10), and at the
six-month follow-up, it was 1.23 £ 1.18 LogMAR (range: 0.00-3.10). The mean number
of surgical interventions per patient was 2.62 £ 1.64, ranging from 0 to 7. The descrip-
tive statistics for the OTS and visual acuity-related continuous variables are summarized
in Table 4.

Table 4. Descriptive statistics of continuous variables related to OTS and visual acuity.

Variable Mean Standard Deviation Minimum Maximum
Ocular Trauma Score (OTS) 68.03 16.35 26.00 100.00
Initial Visual Acuity 2.56 0.97 0.10 3.10
Visual Acuity at 1 Months 1.72 1.12 0.05 3.10
Visual Acuity at 6 Months 1.23 1.18 0.00 3.10
Number of Ocular Surgeries 2.62 1.64 0 7

Visual acuity values were given as LogMAR.

The mean score for the BDI was 9.8 & 9.9, with values ranging from 0.0 to 33.0. The
mean PTSD score was 29.4 & 24.0, with scores ranging between 0.0 and 87.0. For the BAI,
the mean score was 10.2 + 11.9 (range: 0.0-41.0, n = 58). When categorized according to
established cut-off points, the majority of the patients exhibited minimal depressive symp-
toms; specifically, 56.9% were classified as minimal, 17.2% as mild, 20.7% as moderate, and
5.2% as severe depression. Similarly, BAI scores indicated that a substantial proportion of
the participants had minimal anxiety levels (58.6%), while 10.3% were categorized as mild,
20.7% as moderate, and 10.3% as severe anxiety. Regarding the severity of PTSD symptom:s,
42.1% of the patients were classified as none/minimal, 22.8% as mild-to-moderate, 21.1%
as severe, and 14.0% as very severe. The categorical distribution of BDI, BAI, and PTSD
levels is summarized in Table 5.

Table 5. Categorical distribution of Beck Depression Inventory, Beck Anxiety Inventory, and
PTSD scores.

Scale Category n %
Minimal 33 56.9
Beck Depression Inventory M(l)\gliéfate 13 %g
Severe 3 52
Minimal 34 58.6
Beck Anxiety Inventory M(I:gg?ate 162 ;8;
Severe 6 10.3
None/Minimal 24 421
Wk D
Very Severe 8 14.0
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Table 6 presents the correlations between BDI, PTSD, and BAI scores with clinical
parameters, including OTS, visual acuity at presentation, the 1st and 6th months, and
the number of surgical interventions. According to the results, no statistically significant
correlation was observed between OTS and psychological scale scores (BDI: r = —0.120,
p =0.369; PTSD: r = —0.199, p = 0.135; BAIL: r = —0.163, p = 0.222). Similarly, no significant
correlations were found between 1-month and 6-month visual acuity and BDI, PTSD, or
BAI scores (all p > 0.05). In contrast, a weak but statistically significant positive correlation
was observed between visual acuity at presentation and PTSD scores (r = 0.273, p = 0.038).
This finding suggests that as the PTSD score increases, the LogMAR value at presentation
also tends to increase (indicating poorer initial visual acuity). No significant relationship
was identified between initial visual acuity and BDI (r = 0.166, p = 0.213) or BAI scores
(r=0.133, p = 0.319).

Table 6. Correlation between clinical parameters and psychological scale scores.

Clinical Parameters Statistics BDI PTSD Score BAI
h —0.120 —0.199 —0.163

Ocular Trauma Score rpo 0.369 0135 0222

Initial visual acuity tho 0.166 0.273 0.133

p 0.213 0.038 * 0.319

. . rho —0.076 0.114 0.055

1-Month visual acuity » 0.569 039 0.680

. . rho 0.014 0.095 0.118

6-Month visual acuity » 0.917 0477 0.376
. rho —0.073 0.065 —0.039

Number of Surgeries p 0.585 0.627 0.772

Note: rho: Spearman’s rank correlation coefficient; p: p-value *: Correlation is statistically significant at the
0.05 level (2-tailed). BDI: Beck Depression Inventory, PTSD: Post-traumatic stress disorder, BAI: Beck anxiety
inventory. Visual acuity is given as LogMAR values.

In this study, a binary outcome variable was created to predict the presence of se-
vere/very severe PTSD in ocular trauma cases, with the dependent variable defined as
a PTSD score > 40. Logistic regression was employed for the modeling process. The
analysis was conducted on 58 cases, of which 20 (34.5%) were in the “severe/very severe”
(PTSD > 40) group (Table 7). Multicollinearity among independent variables was assessed
using Variance Inflation Factors (VIF). All variables showed VIF values < 4.0 (highest
VIF = 3.62 for OTS), indicating no significant multicollinearity that would compromise
the stability of the logistic regression model. The model’s discriminative performance in
this sample was moderate, with an ROC-AUC of 0.761. The optimal probability threshold
determined via the Youden’s | index was 0.48. At this threshold, the model demonstrated a
sensitivity of 0.80 and a specificity of 0.68. Additionally, the positive predictive value (PPV)
was 0.571, the negative predictive value (NPV) was 0.867, and the overall accuracy was
0.724. These results indicate that the model performs more robustly in excluding negative
cases (high NPV), while providing moderate precision in positive classification (PPV).
Given the limited number of severe PTSD events relative to the number of covariates, these
performance estimates should be interpreted as exploratory.

None of the trauma mechanism categories demonstrated a statistically significant asso-
ciation with severe PTSD outcomes (PTSD score > 40) (all p > 0.05). These findings suggest
that, within our cohort, the mechanism of injury alone was not an independent predictor of
severe PTSD symptoms after adjustment for clinical and demographic variables.
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Table 7. Logistic regression analysis for predicting severe and very severe PTSD (PTSD Score > 40).

Model Coefficients OR Lower 95% CI Upper 95% CI 4 VIF
Baseline visual acuity 2.164 0.720 6.508 0.169 3.51
Ocular Trauma Score 1.020 0.958 1.087 0.531 3.62

Number of Ocular Surgeries 0.937 0.626 1.087 0.752 1.51

Age 1.011 0.966 1.058 0.638 1.38

Sex (Female) 0.299 0.046 1.921 0.203 1.17

Trauma Type 1 (Sharp-Penetrating) 0.826 0.158 4.321 0.821 241

Trauma Type 2 (Blunt) 0.629 0.144 2.753 0.538 1.90

Trauma Type 3 (Firearm) 1.229 0.086 17.54 0.879 3.46

Trauma Type 4 (Burn/Chemical) 0.601 0.020 18.52 0.771 1.59
Intercept 0.307 0.00 288.83 0.735 -

Note: OR: Odds Ratio; CI: Confidence Interval; PTSD: Post-Traumatic Stress Disorder; LogMAR: Logarithm of the
Minimum Angle of Resolution; OTS: Ocular Trauma Score; VIF: Variance Inflation Factor. The model was fitted
using balanced class weights to account for class distribution. The classification threshold (0.48) was determined
by maximizing the Youden ] index (Sensitivity + Specificity — 1). Trauma types are coded as binary indicators
(1: Yes, 0: No).

4. Discussion

Our study revealed that 35.1% (n = 20) of the 58 patients suffering from mechanical
ocular trauma exhibited severe or very severe symptoms of PTSD, with 86.2% of the
cohort being male. In our analyses, while no statistically significant relationship was
found between final visual acuity or the number of surgeries performed and psychological
morbidity, a significant positive correlation was detected between initial visual acuity
(presenting LogMAR) and PTSD scores (r = 0.273, p = 0.038). In the logistic regression
model, initial visual acuity showed the highest odds ratio among the examined variables;
however, this effect did not reach statistical significance and should be interpreted as an
exploratory signal rather than a statistically confirmed predictor.

The 35.1% rate of severe PTSD identified in our study aligns with the systematic review
by Ham et al., which reports PTSD prevalence in visually impaired individuals ranging
widely from 4% to 50% [6]. Furthermore, when compared to data from Haagsma et al.,
who reported a PTSD rate of roughly 20-30% in the general major trauma population one
year post-injury, our findings indicate that ocular trauma patients fall at the upper end of
this spectrum [22]. Our sociodemographic data confirm that ocular trauma is concentrated
particularly among young-to-middle-aged males (mean age 42.5), resulting primarily
from occupational and sports accidents (86.2% male, 34.5% occupational accidents). This
profile parallels epidemiological data from Baker et al., who noted that workplace injuries
have the highest incidence among men in this age demographic [23]. However, this
gender imbalance may limit the generalizability of the findings to female patients and
should be considered when interpreting the results, as potential sex-related differences in
psychological responses to trauma cannot be excluded.

The absence of a significant association between surgical burden and PTSD symptom
severity may partly reflect age-related differences in psychological resilience. Younger indi-
viduals may exhibit greater adaptive coping capacity, neuroplasticity, and social support
engagement, which could mitigate the psychological impact of repeated surgical interven-
tions. Conversely, resilience patterns in older patients may be shaped by comorbidities,
life experience, and established coping strategies. These age-related resilience factors may
therefore moderate the psychological consequences of surgical burden and warrant further
investigation in larger longitudinal studies.

One of the key observations of this study was that poorer visual acuity at the time
of trauma was associated with greater PTSD symptom severity; however, this association
did not remain statistically significant after adjustment for clinical variables and should
therefore be interpreted cautiously. A potential explanatory framework is the “Information
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Deprivation Trauma” hypothesis proposed by Ham et al., which suggests that the abrupt
loss of visual sensory input during the traumatic event may intensify feelings of uncertainty,
helplessness, and loss of control, thereby deepening the traumatic impact of the event [6].
From a neurobiological perspective, sudden sensory deprivation may disrupt thalamocorti-
cal and limbic system processing and impair adaptive predictive mechanisms, amplifying
early stress responses. This framework may help explain why the severity of visual loss at
the time of injury could exert a greater psychological influence than the eventual long-term
visual outcome, which may be partially mitigated through subsequent psychological and
functional adaptation. Although Li et al. suggest that anxiety may be higher in patients
with mild visual impairment due to uncertainty and persistent pain [9], our results suggest
that regarding PTSD specifically, the severity of the initial trauma (the immediate sense
of blindness) may reflect the subjective severity of the traumatic experience at the time of
injury. Additionally, considering Barker-Collo et al.’s finding that increased duration of loss
of consciousness predicts PTSD severity in traumatic brain injury, the sensory deprivation
in ocular trauma may act as a similar marker of trauma severity [24].

From a temporal perspective, the abrupt “immediate sense of blindness” at the time
of injury may primarily trigger an acute stress response characterized by heightened
autonomic arousal, fear, and loss of control. However, when this sensory deprivation is
perceived as overwhelming and remains cognitively unprocessed, it may contribute to
the consolidation of traumatic memory traces, thereby increasing the risk of persistent or
delayed PTSD symptoms. In contrast to other forms of trauma where sensory input remains
intact, the sudden disruption of visual feedback may intensify early stress reactivity while
simultaneously impairing adaptive cognitive integration of the event. This dual mechanism
may partially explain why the magnitude of initial visual loss appears clinically relevant in
the early psychological trajectory following ocular trauma.

In line with broader environmental stress models, Liu et al. [25] recently reported
that environmental contexts are associated with distinct neural and psychopathological
signatures, highlighting how external environments—whether social or physical—shape
brain connectivity patterns and emotional regulation profiles [25]. These findings suggest
that traumatic ocular injury should also be conceptualized within a broader environmental
stress framework, in which sudden sensory deprivation represents an extreme alteration of
the individual’s perceptual environment. Thus, the psychological sequelae observed in our
cohort may reflect not only the physical insult itself but also the abrupt transformation of
the patient’s environmental and sensory experience.

Contradictory data exist in the literature regarding the psychological effects of the
number of surgeries. Karaman et al. reported that an increased number of surgeries in
pediatric patients negatively affected quality of life and psychological status [8]. However,
in our study of adult patients who underwent an average of 2.62 surgeries, no signifi-
cant relationship was detected between the number of surgeries and PTSD or depression
(p > 0.05). This difference may be explained by adults possessing different coping mecha-
nisms (resilience) than children. As noted by Chotprasert et al., adult patients can develop
“psychological adjustment” by adapting to ocular prostheses or rehabilitation processes,
accepting the surgical process as a necessary part of recovery rather than a compounding
trauma [26].

On the other hand, recovery following traumatic injury is increasingly understood
as a dynamic process involving adaptive neural plasticity and compensatory network
reorganization after sensory or neurological insults. Evidence from broader neurological
injury literature suggests that such compensatory pathways may influence both functional
recovery and psychological adjustment, indicating that post-traumatic outcomes after
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ocular injury may reflect not only structural damage but also ongoing neuroadaptive
processes [27].

Our study has certain limitations. First, the relatively small sample size (n = 58) may
have limited statistical power, particularly in multivariate logistic regression analyses; in-
deed, although the initial VA showed a clinically significant Odds Ratio (2.164), it remained
on the borderline of statistical significance (p = 0.169). Although the effect size was rela-
tively large (OR = 2.164), the lack of statistical significance and wide confidence intervals
indicate that this observation should be considered hypothesis-generating. The concept
of initial “visual deprivation” acting as a traumatic anchor therefore remains a theoretical
interpretation requiring confirmation in larger prospective samples. The wide confidence
intervals observed are likely a reflection of our limited sample size and the low number
of severe PTSD events. As such, our findings should be interpreted as a non-significant
clinical trend rather than a definitive predictive rule.

Second, the retrospective nature of the study and the reliance on self-report scales
for psychological assessment may introduce response bias [9]. Furthermore, the lack of
detailed information regarding patients’ pre-trauma psychiatric history limits the ability to
attribute post-trauma psychological symptoms solely to the injury, although 89.7% of the
cohort reported no prior psychiatric history. In addition, the absence of a control group
restricts the ability to determine whether the observed psychological outcomes are specific
to traumatic ocular injury or represent general responses to acute medical trauma. Future
prospective studies including appropriate comparison groups, such as patients with non-
traumatic acute vision loss or other forms of physical trauma, are needed to further clarify
the specificity of these associations. Finally, as this study was conducted at a single center,
multicenter studies with larger sample sizes are warranted to enhance the generalizability
of the results.

Third, the relatively small number of severe PTSD events in relation to the number of
predictors increases the risk of overfitting and limits the generalizability of the multivariable
model. In addition, model performance was evaluated using the same dataset in which
the model was developed; therefore, the reported AUC and optimal cut-off values may
represent optimistic estimates.

In conclusion, ocular trauma patients with severe initial visual impairment may repre-
sent a subgroup with increased vulnerability to PTSD symptoms. However, this observation
requires confirmation in larger, prospective studies before being translated into clinical
risk stratification. Given that PTSD prevalence in this group is higher than in general
trauma populations, integrating psychological screening into standard ophthalmologi-
cal trauma care is essential to identify these high-risk patients early and refer them for
appropriate support.

From a clinical perspective, early psychological screening may be integrated into
ophthalmologic emergency department workflows by incorporating brief validated PTSD
screening tools during initial hospitalization or early follow-up visits, particularly for
patients presenting with severe visual loss at the time of injury. Patients identified as
high-risk may then be referred for early psychiatric or psychological evaluation, enabling
timely supportive interventions alongside ophthalmologic management.
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Abbreviations

The following abbreviations are used in this manuscript:

VA Visual acuity

PPV Positive predictive value
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BAI Beck Anxiety Inventory

BDI Beck Depression Inventory
PTSD Post-traumatic stress disorder

LogMAR Logarithm of the Minimum Angle of Resolution

OTS Ocular trauma score
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