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Purpose: The purpose of this study was to propose a method for categorizing the items of a subjective symptom
survey questionnaire (SSQ) to effectively predict presence and type of visual function anomalies in respondents.
Methods: The study included 30 participants between 20 and 35 years of age (7 men and 23 women; mean age: 24.70
+3.86 years) with a corrected visual acuity of 0.8 or above. After completion of the subjective symptom survey
questionnaires CSMU-Visual Behavior Performance (CSMU-VBP) and Ocular Surface Disease Index (OSDI), distance
and near visual function tests were performed. Subsequently, questionnaire items were categorized according to the
subjective symptoms characteristic of each type of visual function anomaly, and the correlation between visual function
test items and the questionnaire total score, as well as individual scores for each category, was determined. Results:
Scores for Vergence dysfunction showed a statistically significant positive correlation with the relevant visual function
parameters, including Positive Fusional Vergence Recovery Point at Distance (r=0.353, R?=0.125), Positive Fusional
Vergence Recovery Point at Near (1=0.397, R?=0.158), and Gradient AC/A ratio (+1.00 D) (r=0.461, R?>=0.213).
Furthermore, scores for dry eye disease showed a statistically significant positive correlation with the OSDI score
(r=0.719, R?=0.517). Conclusions: When the subjective symptom survey questionnaire outcomes were categorized
according to the characteristics of subjective symptoms for each type of visual function anomaly, a significant correlation
was observed between the categorization scores and the corresponding visual function parameters, confirming the
effectiveness of the categorization method for questionnaire items. In the future, the introduction of this item
categorization method for SSQ outcomes could become an effective tool for predicting the presence and type of visual

function anomaly in clinical practice.
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Table 1. Characteristics of participants
(meantstandard deviation)
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Gender M+SD Age (Y) OD (D) OS (D)
Male: 7 M 24.70 -3.41 -3.45
Female: 23 SD 3.92 2.72 2.72
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Table 2. Visual function tests

at Distance at Near

Horizontal phoria

. . Fusional vergence
Horizontal phoria 8

Vergence Vergence facility
function Fusional vereence Gradient AC/A ratio (+1.00 D)
4 verg Calculated AC/A ratio
Near point of convergence
Accommo- Relative accommodation

dative Amplitude of accommodation
function Accommodative facility
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Table 3. CSMU-VBP questionnaire total score and OSDI score
(meantstandard deviation)

M+SD (N=30) CSMU-VBP total score OSDI score
M 8.00 19.90
SD 5.41 15.65
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Table 4. Categorization of CSMU-VBP questionnaire based
on subjective symptoms of each visual dysfunction

type
Type Categorization
VD 1,2,8,9,12,13,14,15,16,17,20,28,30,33,35,
42,43,44,45,46,47,48
AD 1,9,14,15,16,17,20,30,33,35,36,43,45,46,47,48
TS 1,2,3,11,12,13,14,16,20,33,43,47
DED 8,16,32,46,47,48

VD=vergence dysfunction, AD=accommodative dysfunction, TS=
typical symptoms, DED=dry eye disease

Table 5. Correlation coefficient between CSMU-VBP questionnaire
total score and CSMU-VBP categorization score

Categorizaiton VD AD TS DED
CSMU- =0.943"  =0914" r=0.816" 1=0.701"
VBP total score R>=0.889 R?=0.835 R*=0.666 R*=0.491

*=p<0.05
VD=vergence dysfunction, AD=accommodative dysfunction, TS=
typical symptoms, DED=dry eye disease

Table 59 VFERARITE. CSMU-VBP £33} o]8F -5 7]
T ol HF AgE Fol BT =0.941, AT
R’=0.889=Z 7} =2 o] AAAAE BRIl CSMU-
VBP F43 24 75 ol W Hae vole
F r=0.914, AT R*>=0.8352] %] A#A, CSMU-
VBP T F i 54 HF Aae dojs AaAs
=0.816, 2715 R?>=0.6662] 2] 337, CSMU-VBP
T A% HE He ol ABAS =0.701, 2
AT R=04919] ] FARAE HIlom B 57
o2 fo]ath(p<0.05).
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=0.535, 23 A5 R>=0.2879] %] AAAAS
(Fig. 1A), CSMU-VBP 7143¢t B =9} moj& A%
A 1=0.719, AR A R*=0.5179] 2] ABAA (Fig.
1B), CSMU-VBP ti 34 W5 e} vjoj& Al
=0.572, ZAAF R=0.3279] 49 AABAS HITt
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Table 6. The highest correlation coefficient between CSMU-
VBP questionnaire total score, CSMU-VBP categori-
zation score and visual function test

CSMU-VBP
score

Visual function test

OSDI* (1=0.535, R?=0.287, p=0.002)
PFV recovery point at near”
(r=0.42, R*=0.177, p=0.021)
Total PFV recovery point at distance”
(r=0.387, R?=0.15, p=0.034)
Gradient AC/A ratio (+1.00 D)"
(r=0.374, R?=0.14, p=0.042)

OSDI* (r=0.676, R>=0.457, p=0)
Gradient AC/A ratio (+1.00 D)*
(r=0.461, R?=0.213, p=0.01)

PFV recovery point at near’
(r=0.397, R?=0.158, p=0.03)

PFV recovery point at distance
(r=0.353, R?=0.125, p=0.056)

NPC break (=—0.335, R?=0.112, p=0.07)

OSDI* (r=0.583, R?=0.34, p=0.001)
PFV recovery point at near
(r=0.333, R?=0.111, p=0.072)
AD Gradient AC/A ratio (+1.00 D)
(r=0.312, R?=0.097, p=0.093)
PFV recovery point at distance
(r=0.307, R?=0.094, p=0.099)

OSDI* (=0.572, R?=0.327, p=0.001)
TS Gradient AC/A ratio (+1.00 D)
(r=0.353, R?=0.124, p=0.056)

OSDI* (r=0.719, R>=0.517, p=0)
PFV recovery point at distance
(r=0.349, R>=0.121, p=0.059)
DED Gradient AC/A ratio (+1.00 D)
(r=0.332, R?=0.11, p=0.073)
NPC break
(r=-0.321, R?>=0.103, p=0.083)

VD

*=p<0.05
VD=vergence dysfunction, AD=accommodative dysfunction, TS=typical
symptoms, DED=dry eye disease

(Fig. 1C).

oA A FF MHE FEH(positive fusional
vergence recovery point at near, PFV recovery point at near)
& CSMU-VBP &3]3} 9]oj& AT =042, 2HAF
R?=0.1779] 49] FBBAE B Y3 (Fig. 2A), CSMU-
VBP ol% £ 715 ol WF 3o} sole AuS
r=0.397, AR A G R=0.158¢] F¢] ZABAE BT
(Fig. 2B).

A F & HAHZE FEH(positive fusional
vergence recovery point at distance, PFV recovery point at
distance)> CSMU—VBP F3 3} T|oj& 48A15= 1=0.387,
ARAT R=0.159] 9] FAAAE B AL (Fig. 3A),
CSMU-VBP ©|% %5 715 o4 W5 35e} soles 4
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Fig. 1. Correlation of the OSDI score and CSMU-VBP score.
A: CSMU-VBP total score, B: CSMU-VBP dry eye
disease (DED) category score, C: CSMU-VBP typical
symptoms (TS) category score.
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Fig. 2. Correlation of the PFV recovery point at near and
CSMU-VBP score. A: CSMU-VBP total score, B:
CSMU-VBP vergence dysfunction (VD) category score.
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B: CSMU-VBP Vergence dysfunction(VD) category
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score, C: CSMU-VBP typical symptoms (TS)
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