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ABSTRACT

Objective: To evaluate the subjects of possible ocular surface dysfunction in dry eye syndrome (DES) by using Ocular Surface
Disease Index (OSDI) questionnaire and correlating it with the tear film break-up time (TBUT) test and Schirmer test.

Study Design: Cross-sectional, observational study.

Place and Duration of the Study: Armed Forces Institute of Ophthalmology (AFIO), National University of Medical Sciences
(NUMS), Rawalpindi, Pakistan, from March to August 2022.

Methodology: Demographics and detailed ophthalmological examinations were carried out for all the patients using slit lamp
biomicroscopy. The questionnaire for OSDI was filled to calculate the OSDI score, Schirmer test, and TBUT test were performed for
all patients. For statistical analysis, the mean test score of both eyes was used. Correlations between tests were drawn and
reported.

Results: This study was conducted on ninety-seven adult participants with mean age of 31.3 + 10.7 years, comprising of forty-five
(46.4%) females and fifty-two (53.6%) males. The mean score for OSDI, TBUT, and Schirmer test was found to be 16.03 = 14.22
(range 0 - 62.5), 9.63 = 4.54 seconds (range 2.5 - 22.5), and 24.6 = 10.85 mm (range 4.5 - 35.5), respectively. An inverse correla-
tion was found between the OSDI and Schirmer, and OSDI and TBUT test scores which was also statistically significant. Schirmer
and TBUT test scores also showed significant correlation.

Conclusion: The OSDI is quick, precise, feasible for self-assessment, and non-invasive standardised tool for evaluating symptoms

of dry eye disease, hence it can aid in the diagnosis of DES.
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INTRODUCTION

Dry eye syndrome (DES) is a complex clinicopathological
entity and heterogeneous group of conditions characterised by
hyperosmolarity and tear film instability* over ocular surface
caused by inadequate production or excessive evaporation.’
Various symptoms are caused by DES that can affect quality of
life as well as work productivity.?
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Estimated burden of DES in Pakistani populationis 18.7%" and is
reported to be 11.59% globally.” However, there is considerable
difficulty in the clinical diagnosis of dry eyes owing to discor-
dance between the clinical signs and patients’ reported symp-
toms.®

The significant risk factors related with dry eyes are old age,
female gender, contact lens usage, history of ocular or laser
refractivesurgery, blinkdisorders, disordersofeye-lids,and pres-
ence of concurrent ocular surface disorder.” DES also have an
association with systemic diseases like, Sjogren’s syndrome,
rheumatoid arthritis, gout, thyroid disease, Stevens Johnson’s
syndrome, asthma, and autoimmune disorders.® In addition to
that, there are some environmental factors that can trigger DES
including low room humidity, high temperature, indoor/outdoor
airpollution, and certainlighting conditions.’

Allergen Outcome Research Group developed Ocular Surface
Disease Index (OSDI), which is the most authentic question-
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naire. This 12-item questionnaire provided symptom based
assessment of dry eyes and its impact on visual function. DES
can be diagnosed by various other tests and non-invasive
instruments. Most preferable diagnostic tests are; tear film
break-up time (TBUT), Schirmer test, staining of ocular surface
with fluorescein sodium, lissamine green, and rose bangal.
Some of the quantitative but high priced diagnostic tests
includes tear film osmolarity, lactoferrin levels, micro assays of
immunoglobulin E (IgE), matrix metalloproteinase 9 (MMP-9),
interferometry, and infrared meibography. The estimation of
blinkrateisalsoverycrucial.

The aim of this study was to evaluate the subjects of possible
ocularsurface dysfunction by using OSDI and correlating it with
tearfilmbreakuptime (TBUT)testand Schirmertest.

METHODOLOGY

This cross-sectional, observational study was carried out at
the Armed Forces Institute of Ophthalmology, between March
to August 2022. Institutional Ethical Committee’s approval was
obtained, and informed consent was taken from all subjects.
Demographic data and past medical, and ocular history were
recorded. The exclusion criteria were patients of DES, previous
intra-ocularsurgery, any ocular or systemic disease associated
with DES, and topical or systemic drugs (benzodiazepines, anti-
histamines, B-blockers etc.) that could cause DES.

To determine whether the correlation coefficient differed from
zero, the sample size was calculated by means of UCSF clinical
and translational science institute sample size calculator using
thefollowing formula:*

N=[(Z,+Z;)/CI*+3whereC=0.5x In[(1+r)/(1-)].

The standard normal deviate fora = Z, = 1.9600. The standard
normal deviate for B = Z, = 0.8416. A two-tailed hypothesis
with 95% confidence interval, a power of 80% and an expected
correlation of atleast 0.3 yielded a sample size of 85."* Adjusting
for10% attritionrate, thefinal sample size was 94.

0OSDI is a validated questionnaire, consisting of 12 questions
on account of reliability and validity of data from subjects.” It
wasdividedintothreegroups. Questionsregardingocularsymp-
toms were presentedto the firstgroup, second group contained
questions related to ocular symptoms while reading a book or
watchingtelevision. Thirdgroup questionsinquiredaboutsymp-
toms caused by the environmental factors. It scored as 0 to 4
where 0 depicted none of the time; score 1 depicted symptoms
some ofthetime, score 2 correspondedto half of the time, score
3showed mostofthetime, and 4 correspondedtoall of the time.
Total scoring of OSDIwas calculated by the formula:

OSDI = (sum of score of all answered question) x 25 + total
questions answered.

Disease severity was assessed into four categories: normal,
mild, moderate, and severe. A score <12 was considered
normal, >12 to <22 as mild dry eyes, 23 to 32 as moderate, and
>32scoreasseveredry eyedisease. Furthermore, foranalysis,

all patients were divided into 3 groups according to their OSDI
scores. Group 1 had normal and mild OSDI score (0 to <22
points), Group 2 had moderate OSDI score (23-32 points), and
Group3hadsevere/highOSDIscore(32-100 points). Any signifi-
cant difference between the two tests scores in the groups was
analysed.

Detail ophthalmological examination was carried out for each
patient consisting of corrected distance visual acuity (CDVA),
IOP measurement using non-contact tonometer, anterior and
posterior segment examination using slit lamp biomicroscopy.
The OSDI questionnaire was then filled by all participants to
calculate the OSDI score. Schirmer test and TBUT test were
performed after the routine ophthalmological examination and
OSDlscoring.

For assessment of reflex and basal tear secretions, Schirmer |
test was performed without anaesthesia. Any manipulation of
eye before the test was avoided. To estimate the quantity of
tears secreted, rounded end of 35x5 mm Schirmer tear strips
(Ref no. MIPL/BOX/A1/01) were inserted into the inferior lateral
cul-de-sac while patient looked up. Patients were instructed to
look straight in front and blink normally for five minutes. Strip
was thenremoved and length of wet filter paper was measured.
For statistical analysis, the mean test score of both eyes was
used. The cut-off value of Schirmer | test for dry eye disease was
<10mm/5minutes.

TBUT was performed to check stability of tear film. Asingle drop
of 0.5% Proparacaine Hydrochloride solution (Alcon Laborato-
ries) was instilled in conjunctival sac. Sterile fluorescein sodium
ophthalmicstrip was placedinthelateral fornix forfew seconds.
Patients were advised to blink few times so that fluorescein was
mixed with tear film, and then directed not to blink at all and to
keep the eyes open. Under slit lamp biomicroscope with cobalt-
blue filtered light, the tear film was examined and with the help
of a stopwatch, the time elapsing between the last blink and
formation of first dry spot (i.e break in tear film) was recorded.
The same process was repeated three times. Mean TBUT score
of right eye was calculated by taking the average of three read-
ings. Same steps were repeated for the left eye. For statistical
analysis, the mean TBUT score of both eyes was used. ATBUT of
<10secondswastakenasabnormal.

For statistical analysis, IBM SPSS (version 21.0) was used. The
categorical variables were expressed as counts and percent-
ages, and continuous variables were expressed as mean and
SD. The correlation analysis was performed between the OSDI,
TBUT and Schirmer test scores. Pearson correlation test was
used to assess correlation between the variables. Normality
was assessed using Shapiro-Wilk test. To compare TBUT and
Schirmer test scores of the three groups, Mann-Whitney U test
wasused. Ap-value of =0.05 was considered significant.

RESULTS

Ninety-seven (n=97) patients were included in the study.
Out of the 97 patients, there were forty-five (46.4%) females
and fifty-two (53.6%) males, with mean age of 31.31 + 8.62
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(ranging 17- 48) years. The mean test scores for OSDI, TBUT,
and Schirmer tests’ were 16.03 + 14.22 (ranging 0-62.5), 9.63
+ 4.54 seconds (ranging 2.5-22.5), and 24.6 = 10.85 mm
(ranging4.5-35.5), respectively.

An inverse correlation was found between the OSDI and
Schirmer,and OSDland TBUT testscores which was also statisti-
cally significant. Schirmer and TBUT test scores also showed
significantcorrelation (Tablel).

The baseline demographic data, OSDI points, mean test scores
forTBUT and SchirmertestsaresummarisedinTablell.

No statistically significant difference (Mann-Whitney U test)
was seenamong TBUT and Schirmer test scores in patients with
normal/mild, moderateandseveredisease. The p-value ofinter-
group comparisonissummarisedin Tablelll.

Table I: Correlation analysis among OSDI, TBUT, and Schirmer test
scores.

0SDI and OSDI and TBUT and

TBUT Schirmer Schirmer
r-value -0.314 -0.250 0.513
p-value 0.002 0.014 <0.001

OSDI: Ocular Surface Disease Index, TBUT: Tear film break-up time.

Table II: Baseline demographic data, mean OSDI points, mean TBUT and
Schirmer test scores of the study participants.

Group 1 Group 2 Group 3
(n=71) (n=15) (n=11)
OSDI point 9.11 £ 7.42 28.25+2381 44.22 +10.38
TBUT(s) 10.11 + 4.68 8.37 £4.21 8.22 + 3.64
Schirmer test (mm)  25.55 + 10.67 20.77 £ 10.64 23.68 £ 12.09
Age (years) 31.61 + 8.49 34.07 £ 8.28 25.64 + 8.15
Gender
Male 41 (57.7%) 8(53.3%) 3(27.2%)
Female 30 (42.2%) 7 (46.6%) 8 (72.7%)

OSDI: Ocular Surface Disease Index, TBUT: Tear film break-up time, s: Second,
mm: Millimetre, Group 1: Normal/mild disease, Group 2: Moderate disease,
Group 3: Severe disease, n: Number.

Table IlI: Intergroup comparison between TBUT and Schirmer tests
(Mann-Whitney U test, p-values).

TBUT Schirmer

p-value p- value
Group 1-2 0.153 0.135
Group 1-3 0.250 0.588
Group 2-3 0.635 >0.99

Group 1= Normal/mild disease, Group 2= Moderate disease, Group 3 = Severe
disease, TBUT= Tear film break-up time.

DISCUSSION

Due to increasing awareness of dry eyes and its impact on
visual acuity in a rapidly expanding digital society, self-assess-
ment tool on DES has become crucial for increasing one’s work
productivity. OSDIisthe common screening questionnaire used
by healthcare practitioners to diagnose ocular surface disease.
This non-invasive tool can also help individuals in early diag-
nosis and management without affecting one’s daily activity."
Literature had also reported diverse diagnostic criteria of dry
eyedisease.

Hirosawa et al.studied the capacity of Maximum Blink Interval
and Japanese-OSDI on assessing dry eye disease (DED) and
concluded that both are novel, non-invasive screening test for
DES." This current study also showed that OSDI questionnaire
is feasible, easily performable tool for self assessment, with the
highestlevel of validation.

A study by Suman et al. enrolled 100 patients with dry eye
symptoms and found statistically significant inverse correla-
tion between the OSDI and TBUT (r = -0.597) and statisti-
cally significant correlation between TBUT and Schirmer test
(r = -0.227), which were similar to the data of this current
study, whereas no significant correlation was noted between
0SDI and Schirmer’s test (r = -0.142).** However, this current
study showed statistically significant inverse correlation bet-
ween OSDland Schirmertest (r=-0.250).

Unlu et al. also reported a significant inverse correlation
betweenthe OSDland TBUT scores (r=-0.385), while no signifi-
cant correlation was noted between OSDI and Schirmer’s test
scores.” Alves et al. reported variable diagnostic test results
among different conditions. However, the best correlation was
seenbetweenvitalstainingand TBUT, and the besttestgroupto
detect DED was OSDI/TBUT/Schirmer.”® Ozcura et al. also
studied the reliability and diagnostic capability of OSDI for DES
andreportedaninverse correlation betweenthe OSDland TBUT
test scores but found no correlation between the OSDI and
Schirmertestscores.™

Another study by Kalezic et al. showed that the Schirmer 1 test
of both eyes (right eye p < 0.001, left eye, p = 0.004) while the
Rose Bengal test (p = 0.016) and TBUT test (p = 0.022) for the
left eyes were positively correlated with OSDI score.” The
current study, however, showed statistically significantinverse
correlationbetween OSDIwith Schirmerand TBUT tests.

Onwubiko et al. also assessed the concordance between the
diagnostic tests for dry eye disease (DED) and reported that
OSDl is inversely correlated with Schirmer test (p<0.001) and
TBUT (p<0.001). His results are consistent with the current
study results.”

Since, there is currently no questionnaire that can serve as
the gold standard for diagnosing dry eyeillness, more research
on the subject is required.” This study, however, used the stan-
dardised, affordable, and easily performable OSDI question-
naire for detection of dry eye syndrome and correlated it with
tear break-up time and Schirmer test. Further tests should be
carried outforbetterapprehension of DES mechanism.

There were certain limitations in this study. One of the main
pathological mechanisms in dry eye illness had been identified
as hyperosmolarity of the tear film.” However, tear osmolarity
and Rose Bengal staining scores for diagnosis of dry eye were
not included in this study. Furthermore, temperature and
humidity play arole in dry eyes which were not recorded during
this study. Data would have been more representative with a
largersamplesizeinamulticentric study.
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CONCLUSION

The OSDI questionnaire was quick, precise, feasible, self assess-
ment and non-invasive standardised tool for evaluating
symptoms of dry eye disease, hence it can aid in the diag-
nosis of DES.
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