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To evaluate the effect of preoperative management of dry eye disease on postoperative symptom dynamics, assessed by
the Ocular Surface Disease Index, after laser refractive surgery. The study enrolled 185 active-duty military personnel, allocated
to two cohorts: group I (n=90) with preoperatively confirmed dry eye disease who received standard ocular-surface therapy; and
group II (n=95) with no indication for preoperative treatment of dry eye disease. Postoperatively, all patients were prescribed
lubricating eye drops. Follow-up visits were performed at 1 and 6 months. Assessments comprised the Schirmer test and tear break-
up time measured before surgery and at 1 and 6 months. Preoperatively, statistically significant between-group differences were
observed for most Ocular Surface Disease Index items ()2, p<0.001). By month 6, symptom severity decreased in both cohorts.
Routine use of the standardized Ocular Surface Disease Index at pre- and postoperative stages helps objectify ocular-surface status
and enables timely adjustment of management strategies.
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Opyn:xesa C.P.

MEPEJONEPAIIIVHE JIKYBAHHSI CHHAPOMY CYXOI'O OKA TA PE3YJIBTATH
JIABEPHOI PE®PAKIIMHOI XIPYPI'Il Y IPOCOEKTUBHOMY KOI'OPTHOMY
JOCJLIKEHHI 3 OIIIHKOIO 3A THJIEKCOM 3AXBOPIOBAHb ITOBEPXHI OKA

10 ONEPALII TA YEPE3 6 MICSILIB

Meroto nocnijpkeHHs: OyJ10 OLIHWTH BIUIMB IIepEAONEpaliiHOro JIKyBaHHS CHHIPOMY CyXOro OKa Ha JUHAMIKy
MICJIAONIEPAIifHUX CHMIITOMIB, 1110 OI[IHFOBAJIACs 32 1HICKCOM 3aXBOPIOBaHb MIOBEPXHI OKa, MiCJIs Ja3epHOT pedpakuiiHol Xipypril.
VY pocnimkeHHi B3suid ydacth 185 BifichKOBOCITY)XOOBLIB AiiicHOT ciyx0Ou, po3mineHux Ha aBi rpymu: rpyma I (n=90) 3
MiATBEPPKSHUM 10 OIepallii CHHIPOMOM CyXOT0 OKa, sIKi OTPHMYBaJIi CTaHJapPTHY Tepalriro MoBepxHi oka; Ta rpymna Il (n=95) 6e3
MOKa3aHb [0 TepenolepaliifHoro JiKyBaHHA CHHAPOMY cyxoro oka. Ilicms omepamii BciM mamieHTaM Oynld NpH3HAYeHi
3BOJIOXKYBaJIbHI 04HI Kparnti. KoHTponbHi ormssan nposoxmiucs depe3 1 1 6 micsaniB. Omninka Brirowana tect Llupmepa Ta gac
PO3pUBY CIIi3HOI ILTIBKH, BUMIpSHI JI0 oreparii, a Takox 4depe3 1 1 6 micsmis. Ominka Britodana tect lllupmepa ta yac po3pusy
CJII3HOT TUIIBKY, BUMIPSIHI 10 omepariii, a Takox depe3 1 i 6 micsmiB. Y mepenoneparifHuii mepiox Oy/o BHSABICHO CTaTHCTHYHO
3HAYYILi BiAMIHHOCTI MiX IpylamMH 3a OUIBLIICTIO IyHKTIB iH/EKCY 3aXBOPIOBaHb MOBepXxHi oka (% p<0,001). o 6-ro micsius
TSDKKICTB CUMIITOMIB 3HH3MJIACs B 000X rpynax. PyTHHHE BUKOPHUCTaHHS CTaHAAPTH30BAHOTO iHAEKCY 3aXBOPIOBAHb OBEPXHI OKa
Ha MepelonepaliiHoMy Ta MicisionepaliiHoOMy eTamax aormomMarae 00’€KTHMBHO OI[HHTH CTaH IIOBEPXHI OKa Ta JO3BOJISIE
CBOEYACHO KOPUTYBATH CTPATETil JTiKyBaHHSI.

Kurouosi cnoBa: pedpakiiiina Xipyprisi, CHHIPOM CyXOro OKa, iHAEKC 3aXBOPIOBaHb MOBEPXHi OKa, BIHCHKOBOCITY>KOOBII.

Funding. This study received no specific grant from any funding agency in the public, commercial, or not-for-profit
sectors. The study was conducted at the author’s primary place of work and was funded from his/her income there.

Refractive errors remain one of the principal universal but context-specific, with differences
causes of visual impairment, affecting occupational across individual countries and regions [4, 5, 9].
performance and the quality of everyday life. Among Uncorrected refractive errors represent a significant
disorders of vision, refractive errors are among the public health issue, as they may lead to functional
most prevalent. In these conditions, incident light is disability, reduced productivity, and a decline in
improperly focused on the retina, resulting in a quality of life. Visual impairment caused by
blurred image. According to the World Health untreated refractive errors adversely affects
Organization, in 2020, approximately 2.6 billion educational performance, work efficiency, and
people worldwide had refractive errors of varying economic outcomes at both individual and societal
severity, and in 312 million of them, this resulted in levels. In many regions worldwide, the correction of
functional visual impairment [10]. Prevalence refractive errors remains insufficient due to a
estimates for refractive disorders — myopia, combination of economic limitations, restricted
hyperopia, and astigmatism exhibit marked access to eye care services, and sociocultural barriers,
variability as a function of factors such as age and which together contribute to the persistent burden of
gender. avoidable visual impairment [1, 8].

These data confirm that the epidemiological In contemporary clinical practice, surgical
characteristics of ophthalmic diseases are not methods for correcting refractive errors, such as
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LASIK, SMILE, and PRK, are widely employed
[11]. It is well established that, following refractive
procedures, dry eye disease (DED) frequently
develops and constitutes one of the most common
complications, presenting with dryness, irritation,
and visual discomfort [3, 6, 7].

The purpose of the study was to assess the
effect of preoperative management of dry eye disease
on Ocular Surface Disease Index-measured symptom
severity in military personnel 6 months after laser
refractive correction.

Materials and methods. The study was
conducted at the Central Military Medical
Commission of the Ministry of Defence in Baku,
Azerbaijan, between January 2023 and December
2024.

This prospective observational cohort study
included 185 active-duty military personnel
scheduled for laser refractive correction. The study
population comprised male patients aged 20 to 42
years, reflecting the demographic structure of active-
duty service members. Exclusion criteria included
autoimmune diseases, active ocular inflammatory
conditions, and moderate-to-severe dry eye disease
(DED).

Patients were allocated into two groups. Group
I (n=90) consisted of individuals with preoperatively
confirmed DED, diagnosed according to a complex
approach including clinical symptoms, Schirmer test
(<10 mm/5 min), tear break-up time (TBUT <10
seconds), and Ocular Surface Disease Index (OSDI)
score >13. These patients received standard
preoperative ocular surface therapy. Group II (n=95)
included patients without indications for preoperative
DED treatment.

After stabilization of the ocular surface,
refractive surgery was performed. In group I, 55
patients (61.1 %) underwent LASIK and 35 (38.9 %)
underwent PRK. In group II, 75 patients (78.9 %)
underwent LASIK and 20 (21.1 %) underwent PRK.
All procedures were performed using an excimer
laser system (MEL 90, Carl Zeiss Meditec AG,
Germany) and a femtosecond laser platform
(VisuMax, Carl Zeiss Meditec AG, Germany) for
flap creation in LASIK procedures.

Postoperatively, all  patients  received
lubricating eye drops containing sodium hyaluronate
0.15 %, manufactured by Ursapharm Arzneimittel
GmbH, Germany, administered 4 times daily for 1
month with subsequent tapering based on clinical
response.

Clinical evaluation included the Schirmer test
and tear break-up time, performed preoperatively and
at 1 and 6 months postoperatively. Subjective
symptoms were assessed using the Ocular Surface
Disease Index questionnaire preoperatively and at 6
months.

Statistical analysis was performed using
standard statistical methods. Categorical variables
were analyzed using Pearson’s chi-square (y?) test to

104

assess differences between groups. Continuous data
were summarized as mean values with standard
deviations where appropriate. A p-value of less than
0.05 was considered statistically significant. All
analyses were conducted using commonly accepted
statistical software.

The study was conducted in accordance with
the principles of the Declaration of Helsinki. Given
the observational nature of the study and the use of
standard diagnostic and therapeutic procedures,
formal approval from a local ethics committee was
not required under institutional regulations. All
participants provided informed consent prior to
inclusion in the study. Consent was obtained in
written form after a detailed explanation of the study
procedures.

Results of the study and their discussion. At
the preoperative stage, between-group differences, as
assessed by the OSDI questionnaire, were
pronounced. For the item on increased
photosensitivity, responses of “never” predominated
in group I (53; 58.9 %), whereas in group Il the
categories “often” (58; 61.1 %) and “always” (16;
16.8 %) prevailed, the difference was statistically
significant (¥>=59.67; p<0.001), indicating greater
photosensitivity among patients without preoperative
treatment. The foreign-body sensation was likewise
more pronounced in patients without preoperative
therapy. In group I, “always” (28; 31.1 %) and
“often” (23; 25.6 %) were more frequent, whereas in
group II the category “often” (69; 72.6 %) dominated
with a comparable proportion of “always” (16;
16.8 %) (x>=48.989; p<0.001).

For the item “ocular pain/discomfort,” group I
more frequently endorsed “always” (14; 15.6 %)
with a high share of “often” (38; 42.2 %), whereas
group II showed predominantly “often” (58;
61.1 %) with no cases of “always” (¥*>=26.479;
p<0.001). Blurred vision in group I was often rated
as “often” (45; 50.0%) and “always” (18; 20.0 %),
in group II the corresponding proportions were 58
(61.1 %) and 27 (28.4 %) (x>=11.125; p=0.004).
Reduced visual clarity (“poor vision”) demonstrated
the most contrasting profiles. In group I, “often”
(34; 37.8%) and “always” (26; 28.9 %)
predominated, whereas in group II the category
“always” (69; 72.6 %) prevailed with a relatively
smaller share of “often” (16; 16.8 %) (¥*=35.834;
p<0.001). Reading discomfort in group I was also
more frequently rated as “often” (36; 40.0 %) and
“always” (20; 22.2 %), whereas in group II
“always” (58; 61.1 %) predominated with a smaller
share of “often” (27; 28.4 %) (¥*=33.688; p<0.001).
For night-time driving, group I predominantly
reported “often” (38; 42.2 %) and “always” (28;
31.1 %), whereas group II more frequently reported
“always” (58; 61.1 %) with a smaller share of
“often” (23; 24.2 %) (¥*>=22.168; p<0.001). For
computer work, the distributions likewise differed.
In group I, “half of the time” (28; 31.1 %) and
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“often” (34; 37.8 %) were chosen more frequently,
whereas in group II “sometimes” (58; 61.1 %) and
“often” (27; 28.4 %) predominated (}*=50.12;
p<0.001). The influence of environmental factors
corroborated this pattern. In windy weather, group I
more often indicated “sometimes” (42; 46.7 %) and
“always” (13; 14.4 %), whereas group II reported
“never” (66; 69.5 %) and “half of the time” (16;

16.8 %) (¥*>=57.714; p<0.001), in low-humidity
environments, patients in group I predominantly
answered “never” (52; 57.8 %), whereas patients in
group Il more often answered “often” (69; 72.6 %)
(%*>=122.213; p<0.001), in air-conditioned settings,
“never” (53; 58.9 %) dominated in group I, while
“often” (84; 88.4 %) predominated in group II
(*=97.182; p<0.001) (Table 1).

Table 1
Between-group differences at the preoperative stage according to the OSDI (n, %)
OSDI item Group I (n=90) Group II (n=95) v P
. o never 53 (58.9 %); often 14 (15.6 %); | never 10 (10.5 %); often 58
Light sensitivity always 19 (21.1 %) (61.1 %); always 16 (16.8 %) | %’ <0.001
Foreign-body always 28 (31.1 %); often 23 (25.6 %); | often 69 (72.6 %); always 16 48.989 <0.001
sensation half of the time 20 (22.2 %) (16.8 %) ) )
Ocular pain or o/, N 0/,
discomfort often 38 (42.2 %); always 14 (15.6 %) often 58 (61.1 %); always 0 26.479 <0.001
0/
Blurred vision often 45 (50.0 %); always 18 (20.0 %) E’zfgez ;% (61.1%); always 2711 |5 0.004
B 0
1 o 0, .
}i;‘})‘;crefisvif;‘})l clarity | fien 34 (37.8 %); always 26 (28.9 %) ?%eg (;6) (168 %); always 69 | 35 634 <0.001
. 0
0/
Reading discomfort | often 36 (40.0 %); always 20 (22.2 %) 2’6&1‘3‘; 57) (284 %); always 58 | 43 deg | 20,001
. 0
0, .
Driving at night often 38 (42.2 %); always 28 (31.1 %) z’gtle’f ;3) (24.2%); always 38 |5, 163 <0.001
. 0
3 0, . 1 0, .
Computer work ?;;fgo;;he time 28 (31.1 %); often 34 ;(;rr(l;:gr:i/s)% (61.1 %); often 50.12 <0.001
. 0 . 0
o 0/ 0/
Windy weather ?;)ant;:;es 42 (46.7 %), always 13 gi\lfeerlgi 1(298.?%?), half of the 57714 <0.001
Low-humidity (dry) | | o0 55 (57.8 %) often 69 (72.6 %) 122213 | <0.001
environment
Air-conditioned never 53 (58.9 %) often 84 (88.4 %) 97.182 <0.001
environment

By the 6-month follow-up, OSDI-captured
symptom severity had decreased significantly in
both cohorts. However, patients who received
preoperative therapy exhibited a more favorable
trajectory, with a sustained shift of response
distributions toward less severe categories. For
increased photosensitivity, “sometimes”
predominated in Group I (71; 78.9 %) with “half of
the time” accounting for 19 (21.1 %), whereas in
group II “half of the time” dominated (80; 84.2 %)
with a relatively smaller share of “sometimes” (15;
15.8%) (¥*>=73.970; p<0.001). Foreign-body
sensation in group I was more often characterized as
“sometimes” (62; 68.9 %) or “half of the time” (28;
31.1 %), whereas in group Il “half of the time” was
universally recorded (95; 100 %) (x>=98.433;
p<0.001). Ocular pain/discomfort in all group I
patients was described as “sometimes” (90; 100 %),
whereas in group II the category “half of the time”
predominated (87; 91.6 %) (¥*>=155.591; p<0.001).
For blurred vision, group I most often reported
“never” (62; 68.9 %), whereas group II reported
“half of the time” (87; 91.6 %) (¥*=129.816;
p<0.001). For the items “poor vision,” “reading
discomfort,” and “driving at night,” “never”
predominated in group I (81; 90.0 % for each item),
whereas “half of the time” predominated in group II
(87; 91.6 %), between-group differences persisted
and remained statistically significant (y*~123-136;
p<0.001 for each measure). With respect to
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environmental factors (wind, low humidity, air-
conditioning), 70-80 % of responses in group I by
month 6 fell into the “sometimes/never” categories,
whereas 90-100 % in group II fell into “half of the
time”, high x* values were recorded for all three
factors (¥*>>120; p<0.001), confirming pronounced
between-group differences at this time point
(Table 2).

Thus, the overall pattern indicates a more
favorable clinical course and a more robust
restoration n of ocular-surface homeostasis in
patients who underwent preoperative management.

The temporal dynamics of the Schirmer test and
TBUT indices in both cohorts (preoperatively, and at
1 and 6 months) are presented below, with
proportions of normal and subnormal values.
Between-group comparisons were conducted using
Pearson’s y? test (0=0.05), enabling evaluation of the
contribution of preoperative ocular-surface therapy
to early and longer-term changes in tear-film
stability. In group I, normal Schirmer test values were
observed in 65 patients (72.2 %) versus 25 (27.8 %),
subnormal after surface stabilization, at 1 month, in
56 (62.2 %) and 34 (37.8 %), respectively, and by 6
months, in 80 (88.9 %) and 10 (11.1 %). For TBUT
(with a normality threshold of >10 s) measured
preoperatively, normal values were recorded in 62
(68.9 %) and subnormal in 28 (31.1 %), at 1 month,
in 54 (60.0 %) and 36 (40.0 %) and at 6 months, in
78 (86.7 %) and 12 (13.3 %).
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Table 2
Results of the OSDI re-assessment at the 6-month follow-up (n, %)
OSDI item Group I (n=90) Group II (n=95) 1 P
. e sometimes 71 (78.9 %); half sometimes 15 (15.8 %); half of the
Light sensitivity of the time 19 (21.1 %) time 80 (84.2 %) 73.970 <0.001
. . sometimes 62 (68.9 %); half . N

Foreign-body sensation of the time 28 (31.1 %) half of the time 95 (100 %) 98.433 <0.001
Ocular pain/discomfort sometimes 90 (100 %) half of the time 87 (91.6 %) 155.591 <0.001
Blurred vision never 62 (68.9 %) half of the time 87 (91.6 %) 129.816 <0.001
Reduced visual clarity never 81 (90.0 %) half of the time 87 (91.6 %) 123.000 | <0.001
(“poor vision™)

Reading discomfort never 81 (90.0 %) half of the time 87 (91.6 %) 130.000 <0.001
Driving at night never 81 (90.0 %) half of the time 87 (91.6 %) 136.000 <0.001
Windy weather 70-80 % sometimes/never 90-100 % half of the time >120 <0.001
Low-humidity (dry) 70-80 % sometimes/never 90100 % half of the time >120 <0.001
environment

Air-conditioned 70-80 % sometimes/never 90100 % half of the time >120 <0.001
environment

In group II, at baseline, normal Schirmer test values were identified in 82 patients (86.3 %) with 13
(13.7 %), subnormal, at 1 month, in 59 (62.1 %) and 36 (37.9 %) and by 6 months, in 80 (84.2 %) and 15

(15.8 %) (Fig. 1).

Preoperatively, for TBUT (normality threshold >10 s), normal values were recorded in 83 (87.4 %) and
subnormal in 12 (12.6 %), at 1 month, in 57 (60.0 %) and 38 (40.0 %) and at 6 months, in 81 (85.3 %) and 14

(14.7 %) (Fig. 2).

Schirmer: normal values over time by group

Group I (nomal %)
Group I1 (normal %)

Preoperative Tmonth & wouths

Fig. 1. Schirmer test results in patients who underwent laser
refractive correction.

At the preoperative stage, significant between-
group differences are observed across most scale
items. By month 6, symptom severity decreases in
both cohorts, however, in group I the distributions
consistently shift toward less severe categories
(“sometimes/never”), whereas in group II “half of the
time” more often persists. This indicates a more
favorable trajectory of ocular-surface discomfort
among patients who received preoperative therapy.
Preoperatively, patients without preoperative DED
treatment exhibited greater symptom severity across
most OSDI items (a high proportion of
“often/always” responses), as corroborated by high >
values (p<0.001). At 6 months, symptom severity
had decreased significantly in both groups. In group
I, however, the distributions shifted toward the
“sometimes/never” categories, whereas in group II
the category “half of the time” more commonly
persisted.

Preoperative stabilization of the ocular surface
in the cohort with confirmed DED ensured
acceptable preoperative parameters, while both

TBUT: normal values over fime by group

Normal TBUT (%a)

63

Group I (pormal %) /

&0 Group IT (normal %)

Preoperative Tmonih & monis

Fig. 2. TBUT results in patients who underwent laser
refractive correction.

groups exhibited the typical transient decline in
metrics at 1 month with subsequent recovery by 6
months. By month 6, the proportion of normal values
reached 88.9 % in group I and 84.2 % in group II for
the Schirmer test, and 86.7% and 85.3 %,
respectively, for TBUT, indicating comparable
longer-term outcomes and attenuation of between-
group differences (Pearson’s y2, 0=0.05).

This indicates a more stable restoration of
ocular-surface homeostasis and visual comfort with
preoperative management of DED.

According to studies by Azizoglu S. and
colleagues (2017), the prevalence of various
ophthalmic pathologies in the pediatric population
of Turkey varies substantially across regions,
including Istanbul, Ankara, rural areas of Elazig
Province, Malatya, Diyarbakir, and several other
localities. These investigations show that
refractive errors (myopia, hyperopia, astigmatism),
as well as strabismus and amblyopia, occur at
different frequencies depending on the region.
Such interregional differences may be driven by
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socioeconomic conditions, healthcare epidemiological characteristics [1, 2].

accessibility, and genetic factors, and they are of Limitations. The study is limited by the
substantial significance for assessing the visual relatively homogeneous sample consisting of active-
health of the pediatric population [3]. Comparable duty military personnel, which may restrict the
heterogeneity is also characteristic of Azerbaijan. generalizability of the findings to the broader
Indeed, several studies conducted by local population. In addition, the follow-up period of 6
researchers have documented these disparities and months and reliance on selected diagnostic
confirmed that the national prevalence of parameters may not fully capture long-term outcomes
ophthalmic diseases exhibits distinctive and variability in ocular surface status.

Conclusions

1. Preoperative management of DED is associated with a more favorable trajectory across all OSDI items
by month 6, with a predominance of “sometimes/never” responses.

2. In the absence of preoperative treatment, symptoms in a number of cases remain in the “half of the
time” category, reflecting less complete recovery by month 6.

3. Incorporating the standardized OSDI at pre- and postoperative stages enables objective characterization
of ocular-surface status, timely adjustment of management, and informed rehabilitation planning.

4. Despite initially lower values in group I, both cohorts exhibited the typical transient decline in Schirmer
and TBUT at 1 month, followed by recovery, indicating comparable longer-term outcomes and supporting the
sufficiency of preoperative ocular-surface stabilization in DED for safe refractive-surgery planning.

5. The data support the rationale for routine screening and targeted correction of ocular-surface
abnormalities prior to laser refractive surgery in military personnel and other at-risk groups.
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