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Objective Parameters Associated with Subjective Symptom Severity in
Dry Eye Syndrome Patients
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Department of Ophthalmology, llsan Paik Hospital, Inje University College of Medicine, Goyang, Korea

Purpose: To evaluate the correlation between the ocular surface disease index (OSDI score) and objectively quantifiable param-
eters in dry eye syndrome patients, and to assess environmental and lifestyle risk factors in severe OSDI patients.

Methods: The present study was retrograde and included 30 patients (30 eyes) diagnosed with dry eye syndrome at llsan Paik
Hospital for the first time. Shirmer’s test, corneal staining, and conjunctiva staining were assessed, and tear break-up time, mei-
bum quality, and OSDI questionnaires were performed. We measured the lipid layer thickness in tear meniscus and counted the
amount of partial eyelid blinking using Lipiview®. Moreover, we modified images of the lower lid meibography and calculated the
percentage of meibomian glands outside the lower tarsal plate using the ImageJ® software. We analyzed the Pearson’s correla-
tion and performed a multiple linear regression analysis between the test values and OSDI. In addition, logistic regression analy-
sis was used to determine the risk factors of the severe OSDI group, such as insomnia, level of computer use, and exposure to
fully air-conditioned indoor environments.

Results: According to the Pearson’s correlation analysis, quality of the meibum showed the highest statistically significant corre-
lation with OSDI, followed by age, conjunctiva staining score, counts of partial blinking, and corneal staining score. The multiple
linear regression analysis revealed that quality of the meibum and age were statistically significant factors affecting the OSDI
score. Based on the logistic regression analysis, using a computer for more than 4 hours at a time exhibited a 7.43-fold odds ra-
tio for severe OSDI (p-value = 0.029).

Conclusions: Meibomian gland dysfunction and age should be considered to be important factors, especially in treating dry eye
syndrome patients who complain severely. Moreover, we should also consider environmental factors such as long-term com-
puter use for the treatment of dry eye syndrome patients with severe symptoms.
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Partial blink images

Figure 1. LipiView® (TearScience Inc., Morrisville, NC, USA) Image. Yellow box indicates partial blinking in both eye detecting
light interference reflected from lipid layer in tear meniscus.

Figure 2. Method of modifying images of the original lower 1id meibographs. (A) Original meibography of left eye, captured by
LipiView®. (B) Modified image of lower lid from original meibography automatically by LipiView® inset setting. (C) Image of sub-
stracted background, manually selected clear margin meibomian gland lesion, and excluded blurred-margin lesion medially and lat-
erally from (B) image. (D) Binary modification of meibomian gland in selected lesion. Whitish lesion indicates meibomian glands.
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Table 2. OSDI severity grades of subjects

OSDI score N
Normal 0 0
Mild 14.63 + 2.62 4
Moderate 30.13 + 2.02 5
Severe 64.41 + 19.23 21
Total 52.06 + 25.35 30

Values are presented as mean + SD unless otherwise indicated.
OSDI = Ocular Surface Disease Index.

Table 3. Pearson correlation coefficient with OSDI

Correlation

coefficient p-value
Age (year) -0.703 0.000"
MG area (%) -0.285 0.149
LLT (um) -0.110 0.586
TBUT (seconds) -0.063 0.755
Shirmer’s test (mm) 0.345 0.078
Cornea stain (points) 0.438 0.022"
Conjunctiva stain (points) 0.671 0.000"
Counts of partial linking (counts 0.670 0.000"

for 20 seconds)

MG quality (points) 0.899 0.000"

p-values were determined by Pearson correlation analysis.

OSDI = Ocular Surface Disease Index; MG area (%) = meibo-
mian gland area/inferior tarsal plate X100 (%); LLT = lipid layer
thickness; TBUT = tear break-up time.

*Statistically significant (p < 0.05).

Total subjects (n = 30) Min Max
Shirmer’s test (mm) 5.93 +2.50 3.00 16.00
Cornea staining (points) 6.82 + 4.36 1.00 15.00
Conjunctiva staining (points) 6.85 +4.24 1.00 18.00
TBUT (seconds) 3.98 +2.18 1.00 8.50
MG quality (points) 1.70 £ 1.17 0.00 3.00
LLT (um) 82.00 + 18.18 40.00 100.00
Partial blinking (counts) 5.72 + 3.31 1.0 12
MG area (%) 52.76 + 6.65 38.88 69.38

Values are presented as mean + SD unless otherwise indicated.

TBUT = tear break-up time; MG = meibomian gland; LLT = lipid layer thickness; MG area (%)

X100 (%).

262

= meibomian gland area/inferior tarsal plate



- Nolg 9 : R B4

S3=9 dEE AEH X|E-

Table 4. Results of univariate logistic regression analysis of lifestyle and environmental factors

OR 95% CI p-value
Air conditioner use > 6 hr 4.89 0.82-29.06 0.080
Presence of insomnia 4.89 0.82-29.06 0.080
Computer use > 4 hr 7.43 1.23-45.00 0.029"
History of ocular surgery 0.38 0.07-2.00 0.251
Gender 0.80 0.16-4.08 0.784

p-values were determined by univariate logistic regression.

OR = odds ratio; CI = confident interval; Air conditioner use > 6 hr = more than 6 hours of air conditioner use a day; Computer use > 4 hr

= more than 4 hours of computer use a day.
*Statistically significant (p < 0.05).
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Figure 3. Ocular surface disease index (OSDI) score accord-
ing to Korean dry eye syndrome (DES) guideline grade. Value
in white box means OSDI average score of each group. OSDI
score was not statistically in increasing trend from group 1 to 4
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Table 5. Age distribution of subjects of the study

Age (year) Numbers (n = 30) Percentage (%)
10-19 3 10.00

20-29 7 23.33

30-39 4 13.33

40-49 4 13.33

50-59 3 10.00

60-69 5 16.67

70-79 4 13.33
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