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Abstract

Purpose: To determine the features of social and general
personality functioning and emotional and cognitive changes
in visually impaired patients with post-traumatic stress
disorder (PTSD).

Material and methods. Totally, 72 male patients were
under observation. These included PTSD patients with ocular
injury and either reduced visual function (n = 6) or total
visual loss (n = 9), PTSD patients with no visual impairment
(n = 20), and patients with ocular injury but no PTSD (n =
37). MINI PTSD module was used to determine whether a
patient had PTSD. The PTSD Checklist for DSM-5 (PCL-5)
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was used to assess symptom severity. Personal and Social
Performance Scale (PSP) was used to assess personality
and social functioning, and Hospital Anxiety and Depression
Scale (HADS), to evaluate depression and/or anxiety.
Neuropsychological examination included the assessment
of immediate memory, delayed memory, attention, language,
and working memory. Perceived social support was also
assessed.

Results. Compared to PTSD patients without visual
impairment, those with total visual loss exhibited a 61.4%
reduction in personality and social functioning scores (p <
0.001, z = 4.465), 24.1% reduction in immediate memory
scores (p = 0.001, z = 3.65), 21.1 % reduction in attention
scores (p=0.047,z=2.41) 50% reduction in perceived social
support scores (p = 0.034, z = 2.53), and a 23.1% increase
in depression scores (p = 0.021, z = -2.7). Personality and
social functioning scores were 4.7 times lower in PTSD
patients with partial visual loss than in those without visual
impairment (p < 0.02, z = 3.371). Delayed memory scores
were 51.7% higher in PTSD patients with total visual loss
than in those with partial visual loss (p = 0.014, z = 2.82).

Conclusion. The course of PTSD in patients with visual
impairment or visual loss is accompanied by the development
of a specific functional and psychological profile which is
characterized by reduced social and general personality
functioning, increased depression symptoms, and impaired
attention, immediate verbal memory, and perceived social
Support.

Keywords: ocular injury, post-traumatic stress disorder,
clinical psychology, neuropsychology, rehabilitation
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Pe3lome

Mema. Busnauumu ocobnusocmi coyianbho2o i 3a2anbHo-
20 0COOUCMICHO20 (DYHKYIOHYBAHHS, eMOYIUHUX MA KO2HI-
muenux 3min npu IITCP y nayienmis 3 nopyuleHHsAMU 30py.

Mamepian ma memoou. ITi0 cnocmepedicenHsm 3Haxoou-
aucey 72 nayienmu 3 noOCMmpagmMamuiHum Cmpecosum posna-
00M | MpPAsMOI0 OKA 3 3HUNCEHHAM 30p06ux (yHryiil (6 0ci6)
abo nosnoro empamoro 30py (9 ocib), 3 nocmmpaemamuyHum
cmpecosum posnadom bes nopyutens 30py (20 ocib), ma nayi-
EHMU 3 MPABMOIO OKA 6€3 NOCIMMPABMAMULHO20 CIPECOBO20
poznady (37 ocib). Haasnicme [ITCP 6cmanognosanu 3a 6io-
NOBIOHUM MOOYIeM CIPYKMYPOBAHO20 KAIHIYHO20 iHmep8 1o
MINI,  supasicenicmv nOCMmMpaABMamMuyHUX CUMHIMOMIG
oyintoganu 3a PCL-5. 3acanvne ocobucmicue i coyianvhe
yuryionysanns euznauanu 3a wixanor PSP, mpugoochy i
Oenpecusny cumnmomamuxy — HADS. Hetiponcuxonoeiune
00CmedCceH sl BKIIOUAN0 OYIHIOBAHHS De3nocepedHboi ma 6io-
cmpouenoi nam’sami, ygazu, MOGIeHHs [ poOouOi nam’ami.

Oxpemo ananizyeanu cyd’eKmugue CnputiHamms coyianbHol

niOMPUMKU.

Pezynomamu. V nayicumis 3 IITCP i nognoio eémpamoro
30py nopienano 3 nayicumamu 3 IITCP 6e3 nopywenns 3opy
BUABNIEHO HUICUI NOKAZHUKU OCOOUCIICHO20 Ma COYIAnbHO-

Introduction

Modern military conflicts have led to a rise in the
incidence of post-traumatic stress disorder (PTSD).
Approximately 7% of the U.S. adult population has met
the diagnostic criteria for PTSD in their lifetime, with
a substantially higher prevalence of 12%-30% among
military personnel [1]. The course of the disease may
be influenced by comorbid combat injuries [e.g., mild
traumatic brain injury (mTBI) and severe ocular injury
accompanied by a partial or total loss of vision] [2, 3].

The major feature of modern combat eye injury is
combined anterior and posterior segment lesions with
severe orbital and facial comorbidities. A bilateral eye
injury with a persistent visual impairment or irreversible
loss of vision is common [4, 5]. The very fact of eye
injury and loss of vision may cause a short-term or long-
term psychological or mental disorder. Such patients are
at high risk of depression, PTSD, etc. [6]. Our previous
study [7] demonstrated that, in patients with eye injury and
mild traumatic brain injury, the most prominent cognitive
deficits occured in the domain of executive function
(including cognitive control and planning and problem-
solving skills). These deficits had a substantial impact
on attention and memory and significantly affected the
patient’s capacity for independent functioning [7].

According to diagnostic criteria for PTSD, vision loss
in itself is generally not considered as a traumatic event
(visual loss as a medical consequence is not the same as
the traumatic event, but the event that caused this loss
may be the one outlined in Criterion A of PTSD) [8]. With
regard to the features of the course of PTSD in patients

20 ¢ynxyionyeanna na 61,4% (p<0,001, z=4,465), b6e3no-
cepednvoi nam’smi na 24,1% (p=0,001, z=3,65), yeazu na
21,1% (p=0,047, z=2,41) ma coyianvHoi niompumxu 808iui
(p=0,034, z=2,53); nokasHux OenpecusHoi CUMNMOMAMuU-
Ku 6ye euwum Ha 23,1% (p=0,021, z=-2,7). ¥V nayicumis 3
YACMKOBOI0 6MPAMOI0 30PY GUABLEHO JUUE 3UEHUEHHS NO-
KA3HUKI8 0COOUCMICHO20 MA COYIANbHO20 QYHKYIOHYBAHHS 8
4,7 paza (p<0,02, z=3,371) nopisusro 3 nayichmamu 3 [ITCP
Oe3 nopyuiensv 30py. Y nayicumie 3 n06HOI0 6Mpamoio 30py i
TITCP noxasnuxu iocmpouenoi nam 'smi nepesuiyea no-
kasnuxu nayienmis 3 IITCP i uacmxogoto empamoio 30py Ha
51,7% (p=0,014, z=2,82).

Bucnosox. Ilepebic IITCP y nayicumie 3 nopyuienHs-
MU abo empamoro 30py CYNpoBoOICYECMbC POPMYBAHHAM
cneyu@hiuno2o  YHKYIOHANbHO-NCUXONO2IUHO20  NPOQinto
nayienmie, npogioHUMU KOMNOHEHMAMU K020 € 3HUICEHMHS]
3a2anbHO2O 0COOUCMICHO20 | COYIanbHO2O (DYHKYIOHY8AH-
Hs, NOCUNEHHS Oenpecusnoi CUMRIMOMAMUKU, HOPYULeHHS]
yeazu ma 6e3nocepeonboi 8epoanvbHoi nam’sami, a maxkoxic
YO’ EKMUBHO2O CNPUTIHAMMS COYIANLHOI NIOMPUMKU.

Kniouoei cnosa: mpaema oxa, nocmmpagmamuyHuil
cmpecogull po3nao, KIHiYHa NCUXON02is, HeUpOonCcuUxono2is,

peabinimayis.

with traumatic visual impairment, establishing temporal
relationship and inferring causality between ocular
trauma and psychological outcomes (particularly, PTSD)
is important for developing and evaluating the efficacy
of integrated mental health care in ophthalmic settings
[9]. Given the above, it is deemed relevant to explore
the features of the course of PTSD in patients with post-
traumatic visual impairment or loss of vision in an attempt
to lay the ground for developing novel methods for the
diagnosis and correction of the disease.

The purpose of the study was to determine the
features of personal and social performance and emotional
and cognitive changes in visually impaired patients with
PTSD.

Methods

Clinical observations were conducted at the Odesa
Regional Medical Center for Mental Health (a municipal
non-commercial healthcare enterprise of the Odesa
Regional Council), Branch 1 ofthe Lisova Polyana Veterans
Mental Health and Rehabilitation Center (Ministry of
Health of Ukraine), and Expert Health Medical Center
within the framework of a Laboratory of Educational
Psychology (H.S. Kostiuk Institute of Psychology)-led
research project entitled “Potential of Genetic Psychology
in the Study of'the Interaction of Subjects in the Educational
Space ” (State Registration No. 0121U107603). The study
was conducted in accordance with the standards set forth
in the Helsinki Declaration and written informed consent
was obtained from all study subjects.
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Totally, 72 male patients aged 25-45 years were under
observation. The investigation group (n = 15) included
PTSD patients with eye injury-associated and low vision
(n = 6) or total visual loss (n = 9). Control group 1 (n =
20) included PTSD patients with no history of eye trauma
and no visual impairment, and control group 2, patients
with no PTSD but a history of eye trauma and either post-
traumatic low vision (n = 23) or total visual loss (n = 14).
PTSD, if present, was associated with combat exposure.

All patients were examined by a psychiatrist, a
neuropathologist and an ophthalmologist. They did not
require special special neurological or ophthalmological
treatment when they were staying at the rehabilitation center.
Patients were psychologically and neuropsychologically
examined by a clinical psychologist while they were
treated and rehabilitated at the appropriate center as in-
patients.

All visually impaired patients had a history of either
closed globe injury or Zone 1 or Zone 2 open globe
injury, as per the Birmingham Eye Trauma Terminology
[10]. More than one half (55.7%) of ocular lesions were
bilateral. All wounded patients underwent reconstructive
microsurgical treatment. Patients underwent psychological
and neuropsychological examination on completion of
their ophthalmological treatment. The presence of ocular
injury or lesion secondary to combat traumatic injury was
determined on the basis of medical records. Total visual
loss was defined as the complete lack of light perception
and form perception. In the group with low vision
secondary to combat eye injury, visual acuity was less than
0.3 in both eyes.

The inclusion criteria were age 25-45 years, the
presence of eye injury and/or PTSD, and average or
above-average intelligence as measured by scores on the
Raven’s Progressive Matrices. Exclusion criteria were (1)
a high risk of suicidal behavior; (2) personality disorders
or traits that may affect treatment compliance or determine
an increased risk of impulsive, uncooperative, sexually
uninhibited and/or aggressive behavior; commonly
exhibiting marked disorders of consciousness, speech
and/or behavior; commonly exhibiting marked disorders
of consciousness, speech and/or behavior; (3) acute
psychotic symptoms; (4) marked side effects of treatment;
(5) the presence of other factors seriously impeding the
establishment and maintenance of long-term productive
contact, or (6) presence of the neurological condition
preventing participation in the study.

The following methods were used: (1) formalized
interview; (2) certain scales of the Mini-International
Neuropsychiatric Interview (MINI), such as Suicidality,
Post-traumatic Stress Disorder, Alcohol Dependence, and
Drug Dependence scales [11]; (3) Raven’s Progressive
Matrix scale [13] for differentiation among subjects
based on their Raven’s test scores as measures of general
intelligence; (4) The Posttraumatic Stress Disorder
Checklist for DSM-5 (PCL-5) [12]; 5) Personal and Social
Performance Scale (PSP) [13]; (6) Hospital Anxiety and

Depression Scale (HADS) [14, 15]; and (7) Repeatable
Battery for the Assessment of Neuropsychological Status
(RBANS) to assess cognitive impairment in Immediate
Memory, Visuospatial/Constructional, Language,
Attention, and Delayed Memory domains [16].

The methods employed in this study had been included
in the list of valid methods of psychological diagnosis that
can be used for psychological diagnosis and assessment of
the quality of psychological care [17].

Neuropsychological and Psychological Study Design

The M.ILN.I PTSD module was used to determine
whether a patient had PTSD. In the first phase of the study,
the PSP scale was used to estimate the personality and social
functioning in PTSD patients with no visual impairment;
HADS was employed to evaluate the presence and severity
of anxiety and depression; the PCL-5 was administered to
evaluate the severity of post-traumatic symptoms.

Patients underwent neuropsychological examination
using the RBANS. The PCL-5 was not administered
in patients who did not meet the criteria for PTSD (as
assessed with the MINI). In patients with total visual loss
and no PTSD, the PCL-5 was administered, while taking
the severity of trauma into account, and these patients
had expectedlt low scores. The neuropsychological
examination in patients with total visual loss involved the
identification and analysis of only available characteristics
(verbal ommediate memory, verbal delayed memory,
verbal attention, verbal language and verbal working
memory). Social support was analyzed separately. It was
self-assessed with a formalized interview wherein the
interviewee used a score of 0 — 5, where 10 is maximum
social support.

In the second phase of the study, similar characteristics
were assessed in PTSD patients with a total or partial loss
of vision. Depending on the extent of visual loss, patients
were divided into a group with traumatic partial loss of
vision and a group with traumatic total loss of vision.
The above characteristics were also measured in patients
with no PTSD but a history of eye trauma and either post-
traumatic low vision or total visual loss.

Three independent groups (PTSD patients with no
visual impairment; PTSD patients with partial visual loss,
and PTSD patients with total visual loss) were compared
to determine the features of the psychological profile
depending on the severity of visual deficit.

PTSD patients with partial visual loss and those with
total visual loss were pooled into a single group for
comparing with PTSD patients with no visual loss and
assessing a total contribution of visual loss depending on
its severity.

Groups of patients with and without PTSD were
compared to assess a contribution of PTSD in patients with
traumatic partial visual loss.

Descriptive and variance statistical analyses were
employed. The distributions of quantitative variables
were tested for normality. Non-parametric tests (like
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the Mann-Whitney U test) were performed for further
analysis. The Kruskal-Wallis H test followed by Dann—
Bonferroni pairwise test was performed to assess general
differences among the three PTSD groups. Resultant data
are presented as median [interquartile range (IQR)]. Two-
tailed asymptotic P values were used for analysis. The
level of significance was set at P < 0.05.

Results

Characteristics of the psychological status of PTSD
patients with no visual impairment were obtained as a
result of examinations (Table 1). Based on HADS-A score,
9 patients (45%) had no clinically significant level of
anxiety, 2 (10%) had a subclinical level of anxiety, and 9
(45%) had a clinically significant level of anxiety. Based
on HADS-D score, 10 patients (50%) had no clinically
significant level of depression, 6 (30%) had a subclinical
level of depression, and 4 (20%) had a clinically significant
level of depression. Immediate memory was normal
in 65%, moderately impaired in 25.0%, and markedly
impaired in 10.0%. Language scores were within a normal
range in all patients in this group. The RBANS showed
normal attention in 70%, moderately impaired attention in
15%, and markedly impaired attention in 15% of patients.
Delayed memory was normal in 15% and moderately
impaired in 85.0% of patients. Mild, moderate and marked
difficulties with PSP functioning were found in 60%, 10%
and 30%, respectively, of PTSD patients with no visual
impairment.

In the subsequent phase of the study, PTSD patients
with visual impairment were compared with those without
visual impairment regarding the examined characteristics
to elucidate the effect of post-traumatic visual impairment
on the course of PTSD. PSP functioning was lower in

PTSD patients with visual impairment than in those
without visual impairment, 25 (17.5; 28) versus 72.5 (40;
80), U = 6.5; p < 0.001. HADS-D scores were higher in
the former patients, 10 (7.5; 12) versus 6.5 (2.75; 10), U
=220.5; p=0.019. Immediate verbal memory was lower
in PTSD patients with visual impairment than in those
without visual impairment, 69 (65; 70.5) versus 91 Gan
(74.5; 93.5), U = 60; p = 0.003. Attention scores were
lower in the former patients, 75 (72; 83.5) versus 95 (88;
98), U = 62; p = 0.003. Median PTSD symptoms severity
as assessed by PCL-5 was lower in PTSD patients with
visual impairment than in those without visual impairment,
48 (37; 52.75) versus 65 (53.5; 70), U = 64.5; p = 0.009.
Self-perceived social support was also lower in the former
patients, 4 (2; 5) versus 8 (4.75; 8), U = 65.5; p = 0.004.

There was no significant difference (p > 0.05) in HADS
anxiety, learning, delayed memory or working memory
scores between the group of PTSD patients with partial or
total vision loss and the group of PTSD patients without
visual impairment.

Because these findings suggested the need for a more
detailed analysis of effects of the severity of visual loss
on the course of PTSD, subsequently, the group of PTSD
patients without visual impairment was compared with the
group of PTSD patients with partial or total vision loss
with regard to the features of psychological profile (Table
D).

The Kruskal-Wallis H test found significant differences
between these groups in personal and social functioning
as measured by the PSP scale, HADS-D scores, RBANS
immediate memory, attention, and delayed memory
scores, PTSD symptom severity, and self-perceived social
support, but not in HADS-A scores or language scores.

Table 1. Effects of post-traumatic visual loss on the psychological profile scores of patients with post-traumatic stress disorder

[median (interquartile range)]

PTSD with no visual PTSD with partial PTSD with total
Characteristic impairment, visual loss, visual loss, H; p
n=20 n=6 n=9

PSP 72.5 [40; 80] 15.5[13; 18.75]* 28 [25; 30] *' H=25.03; p<0.001
HADS-Anxiety 9 [3.75; 13.25] 7 [6; 8.75] 12[10; 13] H=3.28; p=0.198
HADS-Depression 6.5[2.75; 10] 11.5[10.25; 12] 8[5; 12]*" H=7.59; p=0.022
Immediate memory 91 [74.5; 93.5] 61 [54; 65] 69 [69; 81]*" H=13.54; p=0.001
Language 100 [99; 105] 94 [77.25; 101] 100 [96; 102] H=1.93; p=0.381
Attention 95 [88; 98] 73.5[60; 75] 75 [75; 85]*" H=8.8; p=0.012
Delayed memory 78 [75; 78.5] 58 [53; 66.75] 88 [80; 90]*2 H=7.95; p=0.019
PCL 65 [53.5; 70] 43.5 [40.25; 52.75] 50 [35.75; 52.25] H=7.06; p=0.029
Social support 8[4.75; 8] 3[0.5; 4.75] 43; 5]*" H=8.65; p=0.013

Note: "', p < 0.05 compared to PTSD patients with no visual impairment; 2, p < 0.05 compared to PTSD patients with no partial
visual loss; n, number of patients in the group. The Kruskal-Wallis H test followed by Dann-Bonferroni pairwise test was

performed for statistical analysis
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A post-hoc Dunn’s test found that, compared to PTSD
patients without visual impairment, those with total vision
loss had 61.4% lower personal and social functioning as
measured by the PSP scale (p < 0.001, z = 4.465), 24.1%
lower immediate memory scores (p = 0.001, z = 3.65),
21.1% lower attention scores (p = 0.047, z = 2.41) and
50% lower scores for self-perceived social support (p =
0.034, z = 2.53), and 23.1% higher HADS-D scores (p =
0.021,z=-2.7).

Additionally, compared to PTSD patients without
visual impairment, those with partial vision loss had 4.7
times lower personal and social functioning scores as
measured by the PSP scale (p <0.02, z=3.371).

Of note were changes in delayed memory scores
in PTSD patients with visual loss. First, there was no
significant difference in delayed memory scores between
PTSD patients without visual loss and those with partial
or total vision loss. Second, delayed memory scores
were 51.7% higher in PTSD patients with total visual
loss than in those with partial visual loss (p = 0.014, z =
2.82). Finally, delayed memory scores were 25.6% lower
in PTSD patients with partial visual loss than in those
without visual impairment, but the difference in delayed
memory scores between the latter and the former (unlike
PTSD patients with total visual loss) was not significant
(p > 0.05).

Although there were significant differences in PCL-5
scores among the three groups of patients (Table 1), post
hoc analysis revealed no significant difference between
any pair of these groups. Therefore, further research is
required with a larger sample size.

In an attempt to clarify the contribution of PTSD
in the psycholpogical status of patients with traumatic
partial loss of vision, patients with partial loss of vision
and PTSD were compared separately with those with no
PTSD. Compared to patients with partial loss vision and
no PTSD, those with total loss vision and no PTSD had
2.21 times higher PSP scores (p < 0.0001), 13.1% (p =
0.008) higher immediate memory scores, and 14.7% (p =
0.045) higher delayed memory scores.

Additionally, compared to patients with partial loss
vision and no PTSD, those with partial loss vision of vision
and PTSD had 9.7% higher PSP scores (p < 0.0001), two
times higher self-perceived social support scores (p =
0.020), but 42.9% lower anxiety scores (p < 0.0001) and
65.22% lower depression scores (p = 0.001). Moreover,
compared to patients with total loss of vision and PTSD,
those with total loss of vision and no PTSD had 33.9%
higher PSP scores (p < 0.0001), 19.6% higher immediate
memory scores (p = 0.013), 50% higher self-perceived
social support scores (p = 0.004), 21% higher attention
scores (p = 0.028), 1.7% higher delayed memory scores (p
=0.021), two times lower depression scores (p = 0.004),
and 63% lower PCL-5 scores (p =0.001).

Our findings indicate that, in the presence of the same
visual deficit, the presence of PTSD was most strongly
associated with emotional abnormalities and low self-
perceived social support.

Therefore, PTSD with posttraumatic visual impairment
was characterized, above all, by marked decline in personal
and social functioning. In PTSD patients with total loss
of vision, we found higher depression scores and lower
immediate memory, attention and self-perceived social
support scores than in PTSD patients with partial loss of
vision. However, compared to a partial loss of vision, a
total loss of vision was accompanied by higher delayed
memory scores. This indicates that functional, emotional
and cognitive changes were not linear but heterogeneous
and depended on the severity of posttraumatic visual loss.

Discussion

The results of the present study indicate that post-
traumatic visual deficit changes the clinical profile of
patients with PTSD predominantly through increased
functional and social limitations and selected changes
in emotional and cognitive domains. The psychological
state of PTSD patients without visual impairment was
characterized by significant heterogeneity, with almost half
of them exhibiting a clinically significant level of anxiety,
whereas marked depression was observed less frequently.
This confirms that, in PTSD, anxiety and depression
manifestations do not necessarily change in parallel, and
can vary in severity within a clinical group.

The cognitive profile of PTSD patients without
visual impairment did not show global cognitive decline.
Immediate memory and attention scores in the majority
were normal, and the language was well preserved as
measured by the RBANS in all of the above patients.

Our findings are, to some extent, consistent with the
conclusion on the need for research on emotional and
cognitive shifts in stress-related disorders for developing
new diagnostic, therapeutic and psychotherapeutic
approaches to their treatment [18].

In the present study, moderately reduced delayed
memory scores were the most prominent cognitive change.
Well preserved language abilities and relatively preserved
immediate memory in a portion of patients, however, may
be considered resources the psychologist may rely on
when providing psychological care or rehabilitation.

PSP scores indicated that, of PTSD patients without
visual impairment, the majority exhibited mild difficulties,
and one third, marked difficulties with personal and social
functioning. Therefore, PTSD can significantly limit
activities of daily living, the ability to perform social
functioning and the capacity to perform customary roles.
The severity of functional loss, however, varied from
patient to patient, which stresses the clinical heterogeneity
of PTSD. Our comparison of PTSD patients with visual
impairment with those with no visual deficit demonstrated
that it was general functioning that was most markedly
affected by the presence of visual impairment. Significantly
reduced PSP scores indicated that visual deficit aggravates
the difficulties with independent functioning, mobility,
independently performing activities for daily living, social
interaction, and resuming pre-injury roles and routines.
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Table 2. Features of the psychological profile of patients with post-traumetic visual impairment and no post-traumatic stress

disorder [scores, median (interquartile range)]

Patients with partial visual | Patients with total visual | PTSD patients with |PTSD patients with total
Characteristic loss and no PTSD loss and no PTSD partial visual loss visual loss
n=23 n=14 n=6 n=9
17 [14.5; 18] 15.5[13; 18.75] 28 [25; 30]
PSP *2(U=0.00; p<0.001; 37.5[30; 77] *1(U=9.50; p<0.001; *2(U=0.00; p<0.001;
r=0.83) r=0.70) r=0.78)
7 [6; 8.75]
HADS-Anxiety 4[3;4.5] 45([3;7] *1(U=21.00; p<0.001; 12[10; 13]
r=0.62)
HADS- 11.5[10.25; 12] 81[5;12]
Depression 4[2.5; 5] 4 [3; 5.75] *1(U=22.50; p=0.001; *2(U=7.00; p=0.004;
P r=0.60) r=0.65)

. 73 [57;77] 69 [69; 81]
lr;nen%eodlate *2(U=76.50; p=0.008; 82,5 [78; 94] 61 [54; 65] "(U=12.00; p=0.013;
Y r=0.44) r=0.55)

Language 96 [85; 102.5] 90 [75.25; 94.25] 94 [77.25; 101] 100 [96; 102]
75 [75; 85]
Attention 88 [77; 94] 90.5 [85; 98] 73.5[60; 75] *2 (U=15.50; p=0.028;
r=0.49)
Delayed 78 [62; 86.5] 88 [80; 90]
memo *2(U=97.50; p=0.046; 89.5 [76.25; 98] 58 [563; 66.75] *2 (U=14.00; p=0.021;
ry r=0.33) r=0.52)
50 [35.75; 52.25]
PCL - 18.5[12.75; 27.5] 43.5 [40.25; 52.75] *2(U=0.00; p=0.001;
r=0.78)
31[0.5; 4,75] 41[3; 5]
Social support 6 [5; 8] 6[5; 7] *1(U=49.00; p=0.020; *2(U=7.50; p=0.004;
r=0.41) r=0.65)

Note: ™, p < 0.05 compared to patients with partial visual loss and no PTSD; 2, p < 0.05 compared to patients with total visual
loss and no PTSD; n, number of patients in the group. The Mann-Whitney U testwas performed for statistical analysis

Our assumptions are consistent with the conclusions on
the necessity of studies aimed at elucidating the behavioral
features of PTSD patients with visual abnormalities when
they identify their needs for qualified care and its type [8].

PTSD patients with total loss of vision had higher
depression scores than those without visual impairment,
but there was no difference in anxiety between these
groups. This suggests that the emotional changes
associated with post-traumatic visual deficit are largely
associated with depressive experience, loss of capacity for
independent functioning, change in self-esteem and social
role, and increased anxiety scores. Consequently, this
may serve as a target for psychotherapeutic interventions
during rehabilitation.

Cognitive features were most prominently expressed
in PTSD patients with total visual loss in whom the
immediate memory and attention scores were lower than
in PTSD patients with no visual loss. Such changes can
result in difficulties with concentration on instructions,
task switching, and orientation in a complex environment,
mastering new activities, and the psychotherapeutic and
rehabilitative process in general.

Delayed memory scores were lower, however, in PTSD
patients with total visual loss than in those with partial
visual loss. This confirms that the relationship between the
severity of visual loss and cognitive function worsening
is not linear. The above finding is likely to be explained
by the already formed memorization strategies, previous
rehabilitation experience, and more systematic use of
compensatory skills.

Well-preserved verbul functions can be an important
compensatory resource. It is they that the psychologist
may rely on during psychological educational activities
and learning sessions on verbally mediated strategies for
memorization and while using spatial instructions and
digital assistive technologies.

The Kruskal-Wallis test suggested statistically
significant heterogeneity among the groups in terms of
PCL-5 scores, but post hoc pairwise differences were not
significant. Consequently, median PCL-5 scores in the
groups with visual impairment can be viewed only as an
indicator of direction of an identified tendency, but not a
significant difference between specific groups. A mismatch
between PCL-5 scores and marked functional impairment
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may, however, indicate that a total PCL-5 score does not
reflect completely the clinical burden of the disease for a
patient with a severe sensory deficit.

It may be supposed that, in the presence of post-
traumatic vision loss, some clinical problems shift from
purely symptomatic to functional adaptive. Reliance on
aid, limited mobility, and difficulties with independently
performing activities for daily living, the loss of pre-injury
social roles and the need for developing new ways of
interacting with the environment come to the fore. Such
a shift in the balance of emotional, cognitive, social, and
functional manifestations can be considered a possible
PTSD pathomorphosis induced by post-traumatic visual
impairment.

The finding of a lower self-perceived social support in
PTSD patients with total visual loss than in those without
visual loss was clinically important. Social support
may have an impact on motivation for rehabilitation
and maintaining social activities. Self-perceived social
support, however, is not equivalent to the actual extent
of personal daily living care, support or supervision
provided. The patient may have continuous supervision or
substantial personal daily living care but not perceive it as
an adequate emotional support. Overcare, on the contrary,
may increase the feeling of dependence.

Our separate comparison of patients with both
posttraumatic partial vision loss and PTSD to those with
posttraumatic partial vision loss alone made it possible to
isolate partially the contributions of PTSD and the visual
deficit proper. Higher anxiety and depression scores in
PTSD patients suggested that, for the same severity of
visual loss, it is PTSD that is largely responsible for the
emotional component of the clinical profile. Low self-
perceived social support may reflect not only an actual
care deficit, but also a change in the assessment of care in
the presence of post-traumatic symptoms and depressive
experience.

Our comparison of PTSD patients with no visual loss
to those with posttraumatic partial vision loss and those
with posttraumatic total vision loss demonstrated that an
increase in the severity of visual loss was not accompanied
by a consistent deterioration of all the parameters examined.
This means that the clinical condition cannot be explained
just by the amount of residual vision. Patient functioning
is likely to depend additionally on whether compensatory
skills have been developed, previous rehabilitation
experience, the ability to use digital assistive technologies,
and the type of routine and social supervision provided.

Somewhat better certain cognitive scores in patients
with total visual loss than in those with partial visual loss
may be associated with the fact that a portion of these
patients have already mastered orientation, mobility and
cane skills and the skills of using verbal promts and other
compensatory means. This is another point in favor of the
need for early rehabilitation and the social involvement,
which would be also an active and effective approach to
cognitive function training.

Our comparison of patients with partial visual loss
and PTSD to patients with partial visual loss and no
PTSD demonstrated that it was deperession and anxiety
scores that were most markedly affected by the presence
of PTSD. This made it possible to isolate partially the
emotional contribution of PTSD from the contribution of
the visual deficit proper. For the same severity of visual
loss, patients with PTSD may have more difficulties with
emotional controls than those without PTSD.

These findings justify the need for a brief
neuropsychological screening of patients with post-
traumatic visual loss. The latter is consistent with the view
pointing to the necessity of early psychiatric screening
and long-term monitoring of mental health among PRSD
patients with visual loss [6]. We believe that such screening
should be adapted to a sensory deficit. It is reasonable to
measure auditory attention, immediate verbal memory,
and delayed recall, working memory, verbal executive
control and planning.

The practical value of such an examination consists in
determining (1) whether the patientis ready for certain steps,
including the possibility of undergoing psychotherapeutic
sessions, or (2) a potential psychotherapeutic approach for
a particular patient. Additionally, our findings indicate the
feasibility of developing adapted therapeutic programs for
PTSD patients with traumatic visual loss. Some trauma-
focused psychotherapeutic methods for PTSD do not take
into account the features of practical implementation in
patients with visual loss, but, if adapted, would be required
as effective and evidence-based psychotherapeutic
methods.

Psychological rehabilitation in vision loss should
involve adapted trauma-focused interventions, orientation
and mobility training, compensatory strategy formation,
daily living skills training and working with families. It is
well known that the key points of the diagnostic assessment
for PTSD are not only estasblishing the presence of the
disorder, but also determining the features of the course
of the disease in a particular patient and evaluating the
effectiveness of the correction [19].

Therefore, post-traumatic vision loss in PTSD is
associated not with auniform deterioration of psychological
cognitive functions, but rather with the formation of the
specific profile of changes. The key component of the
disorder is a loss of general personal and social function,
which was found both in patients with total and partial
visual loss. Additionally, patients with total visual loss had
higher depression scores and lower attention, immediate
memory and self-perceived social support scores. However,
compared to a partial loss of vision, a total loss of vision
was accompanied by higher delayed memory scores, which
indicates that cognitive changes were not linear, and that
the compensatory strategies formed before the traumatic
event may have a role. Our findings confirm the need for
the comprehensive evaluation of a PTSD patient, which
should determine not only the severity of PTSD symptom:s,
emotional condition, the level of functional independence
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and cognitive readiness for learning and psychotherapy,
but also the type of social support provided and whether
compensatory skills have been developed.

In conclusion, the course of PTSD in the presence of
post-traumatic cisual impairment or loss is accompanied
above all by reduced personal and social functioning
and selective emotional and cognitice changes. The most
marked differences were related to depression, immediate
memory, attention and self-perceived social support
scores, with these changes these depending non-linearly
on the severity of visual loss. Our findings justify the need
for early initiation of multicomponent sensory-adapted
assessment and rehabilitation of such patients, while
taking into account the emotional condition, cognitive
abilities, and the level of functional independence and
social support.
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