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Association between Dry Eye Questionnaires and Dry Eye Sign in Meibomian
Gland Dysfunction
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Purpose: The Ocular Surface Disease Index (OSDI) and the Standardized Patient Evaluation of Eye Dryness (SPEED) which
are standard questionnaires of dry eye syndrome were used to determine the associations between clinical dry eye tests and
meibomian gland dysfunctions (MGD).

Methods: Forty-one patients with MGD were enrolled in this study. The score of the dry eye syndrome questionnaire and the de-
gree of blepharitis (score: 0-4), Schirmer test results, degree of fluorescence staining of cornea (Oxford Grading System), tear
break-up time (TBUT), Pentacam imaging, and anterior segment optical coherence tomography results were used to compare
and analyze the results of each test for possible correlations with the dry eye questionnaire answers.

Results: There was a significant correlation between OSDI and SPEED (R = 0.278, p = 0.011). SPEED was correlated with the
Oxford grade (R =0.478, p <0.001) and MGD grade (R =0.280, p = 0.011) while there was no significant correlation with corneal
aberrations, tear meniscus height, tear meniscus area, Schirmer test results, or TBUT. The OSDI correlated with the MGD grade
(R=0.651, p<0.001), TBUT (R =-0.360, p = 0.001), and age (R =-0.230, p = 0.037). Using multiple regression analyses, the
MGD grade affected the OSDI (B = 0.580, p < 0.001) and the Oxford grade significantly influenced the SPEED (8 = 0.447, p <
0.001).

Conclusions: In Koreans, the OSDI questionnaire answers were associated with the MGD grade and SPEED questionnaire an-
swers were associated with the corneal surface status. The OSDI questionnaire was therefore clinically useful in patients with
meibomian gland dysfunction.
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Table 1. Demographic and dry eye sign characteristics by clas-
sification according to severity of MGD

MGD grade 0-2 MGD grade 3-4  p-value
Patients 24 17
Eyes 48 34
Age (years) 54.25 +£10.13  50.59 + 14.18 0.202
SPEED 8.71 + 4.97 11.71 + 5.95 0.015"
OSDI 31.98 +22.54 56.02 +20.90 <0.001"
RMS 1.19 + 0.39 1.23 £ 0.76 0.785
TMH 0.28 + 0.12 0.33 £ 0.17 0.113
TMA 0.02 £ 0.02 0.03 + 0.03 0.191
Schirmer 7.83 + 4.08 14.26 + 10.41 0.001"
TBUT 4.58 + 1.50 4.00 + 1.21 0.064
Oxford grade 1.46 + 0.77 1.59 + 0.66 0.427

Values are presented as mean + standard deviation or number.
MGD = meibomian gland dysfunction; SPEED = Standardized
Patient Evaluation of Eye Dryness; OSDI = Ocular Surface
Disease Index; RMS = root mean square; TMH =
height; TMA = tear meniscus area; TBUT =
*Statistically significant r-test (p < 0.05).

tear meniscus
tear break up time.
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TMH 0.30 £ 0.15 mm, TMA 0.02 + 0.02 mm’, Schirmer
test 10.50 £ 8.00 mm, TBUT 4.34 + 1.41%, Oxford grade
1.51 £ 0.72, MGD grade 2.12 + 0.955 X%t} MGD
gradeE F5=of Wl 2719] FH(grade 0-2, grade 3-H) o2
thro] $5mol e QIAEE Ae| o] sl
Ci(Table 1). 2712] 2o §olab] Zfol7} L A%
+ OSDI (p<0.001), SPEED (p=0.015) &2} Schirmer test
(p=0.001) T},

MGD gradeo] W 7t HEA|e] HoE 2elslS 1)
T 7HA AEA] mEo) A MGD grade7} 7)ol whet 4
S 27 2452 HtTable 2). ZF MGD grade 719]
W Aolo A §o14S ela}7] 913 one-way ANOVA
4] 23} OSDI A4 4= MGD grade 03} 1 7+2] ¢

o] K-9J3}A] QO H(p=0.13), MGD grade 0, 13} grade
2, 3, 4 7] Aol §-05kR|9H(p<0.05), MGD grade 2, 3,
4 7o) #pol= ofsHA] YFUTHp=0.09). ¥ SPEED &
#64 ZF MGD grade 7+2] 3-2J3k 2ol Q19ITh(p=0.236)
(Fig. 1).

7} A Ao bR A (] AHEAE 47] 9
sty AFARL 8 A, TS
Spearman correlation #2428 3+ 21}, SPEED @-“}X]
ol A= Oxford grade, MGD gradeo]| 4] 52|35t A4S
o8} 2= 9] O H(R=0.478, p<0.001; R=0.280, p=0.011) (Fig. 2),
OSDI AZA|o A= TBUT2} MGD grade, Lto]oflA] -9
3t ATALS Flsh 4~ JUATHR=-0.360, p=0.001; R=0.651,
p<0.001; R=-0.230, p=0.037) (Fig. 3, Table 3). T3+ = A
A= A2 ul$ =2 ABAS HIATHR=0.294, p=0.007).

ZF AEAE fodS SRt xS A ARE
sl HAls Aldgsigitt. OSDIo] thet MGD grade, TBUT,
Lro] o] HAAo) Al MGD gradetto] EA|Z o2 §-0|517
OSDI°| &3k = QA& UERJTHMGD grade, p=0.580,
p<0.001; TBUT, p=-0.103, p=0.289; Age, p=-0.123, p—0.164).
SPEED Ao} G035t Al &1t Oxford grade, MGD

[o
Jor

Table 2. Scores of OSDI and SPEED according to MGD grade

MGD grade (n) 0OSDI SPEED

04 14.08 + 5.78 7.25 +5.90
1(18) 15.61 + 7.06 8.28 + 4.10
2 (26) 46.07 + 21.59 9.23 +£5.49
3(32) 54.90 + 19.98 11.56 + 6.06
4(2) 73.96 + 36.83 14.00 + 4.24

Values are presented as mean + standard deviation.

MGD = meibomian gland dysfunction; OSDI = Ocular Surface
Disease Index; SPEED = Standardized Patient Evaluation of Eye
Dryness.



— 4ZIot- OJAIY : OioIZH 7IS0ldat EER|ete] Aty -

gadeel 4 Ot gradettol A0 RO Q2 L & AP T ATER £ 4, THUT, 2
EPFTHMGD grade, p=0.216, p=0.028; Oxford grade, p=0.447, , Schirmer test P o) X EE 7+ AU
p<0.001) (Table 4). °l dthe oA EZ%OI Tk B3] 2o QAR
o] T2 Ylor Ay mholsAl] 7150l At A
i =t = ol BA f gk A+ Auprt vz Ao, & At
e APARFANET B APAES HEAQ

APAEFE olo] thepsin] 1% vfolBal 75014 OSDISH SPEEDS}S] QR4S Selskant sieich
==Y %?_].'Xé/\é *‘7}E °]’:|]‘Zﬂ % /o] IAE 2 A Ao A= OSDI2F MGD grade= 99| /¥

A
2t A&, TBUTEL Hol= 59| AAE 2%, SPEED
Z= o] A+ Oxford grade®} MGD grade oA %Fo] Arkat

A - I B
100 25
80 20
60 15
— o
2 g
8 5

) 10 . I
’ j * 5

0 1 2 3 4 0 1 2 3 4
MGD grade MGD grade

Figure 1. Mean and standard deviation of (A) Ocular Surface Disease Index (OSDI) and (B) Standardized Patient Evaluation of Eye
Dryness (SPEED) sorted by meibomian gland dysfunction (MGD) grading. Based on one-way analysis of variance (ANOVA).
"Statistically significant (p < 0.05). One way ANOVA with Tukey post-hoc test.
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Figure 2. Spearman correlation between Standardized Patient Evaluation of Eye Dryness (SPEED) and dry eye signs. Correlation
graphs between SPEED and (A) Oxford grade, (B) meibomian gland dysfunction (MGD) grade. ‘R’ means correlation coefficient.
Statistical significance was calculated by Spearman correlation analysis.
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Table 3. Spearman correlation analysis between dry eye signs Table 4. Multiple regression analysis between correlated dry
and OSDI, SPEED eye signs and OSDI, SPEED
SPEED OSDI . OSDI SPEED
. - - Variable 7 7
Variable Correlation value Correlation value B p-value B p-value
coefficient ¥ coefficient ? MGD grade  0.580  <0.001 0216  0.028
RMS 0.124 0.268 -0.042 0.710 TBUT -0.103 0.289 - -
TMH -0.011 0.920 0.031 0.784 Age -0.123 0.164 - -
TMA 0.035 0.758 0.041 0.717 Oxford grade - - 0.447 <0.001
Schirmer 0025  0.826 0.158  0.156 OSDI = Ocular Surface Disease Index; SPEED = Standardized
TBUT -0.01 0'926* -0.360 0.001 Patient Evaluation of Eye Dryness; f = standardized coefficients
Oxford grade 0.478 <0-001* 0.005 0-966* beta; MGD = meibomian gland dysfunction; TBUT = tear break
MGD grade 0.28 0.011 0.651 <0.001 up time.
Age -0.073 0.512 -0.230 0.037 “Multiple regression analysis.

OSDI = Ocular Surface Disease Index; SPEED = Standardized
Patient Evaluation of Eye Dryness; RMS = root mean square;

TMH = tear meniscus height; TMA = tear meniscus area; TBUT RS SRS Al Sl upol B 7]50l4to]

= tear break up time; MGD = meibomian gland dysfunction. 2938 oF 4= 9lgith IA ulo]EA 7oAl THlE
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