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ABSTRACT 
This cross sectional study was conducted at the Mayo Hospital Lahore from January 2019 to April 2019 to find out 
difference and agreement between Bagolini Striated Glasses and Worth Four Dot Test in assessment of fusion 
and suppression in patients with strabismus. Fifty patients with strabismus, with visual acuity of ≥ 0.6 Log Mar and 
at least 4 years of age were included. Fusion and suppression were assessed with Bagolini Striated Glasses 
(BAG) and Worth Four Dot Test (W4DT) at 1/3 meter. Forty-one patients were able to perform W4DT and forty-
five patients performed BAG. There were 9 patients who were unable to demonstrate results with W4DT. There 
were 5 patients who could not demonstrate BAG. Fisher exact test showed 0.570 Exact sig. (2 sided) that 
exhibited an insignificant difference in the results of the two techniques. Cohen's kappa test showed -0.180 which 
indicated poor agreement between the two tests. 
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INTRODUCTION 

Alignment and coordination between the two eyes are 

important factors for binocular fusion and stereopsis. 

Strabismus if not corrected in due time can lead to 

Amblyopia and compromised binocular functions.
1
 

Strabismus has adverse effects on quality of life, not 

only in childhood but throughout their life.
2-3

 

Conversely, failure in normal development of sensory 

or motor fusion led to strabismus in about 2 – 4% of 

all children making this disorder noteworthy 

community health issue.
4
 There are multiple risk 

factors which are associated with strabismus, including 

maternal smoking in pregnancy, prematurity, family 

history of squint, retinopathy of prematurity and 

refractive errors.
.5,6

 

 Strabismus leads to lack of fusion and suppression 

which ultimately compromises binocularity and depth 

of perception.
7,8

 There are numerous methods to 

determine the fusion amplitude, e.g. by a prism bar, 

Synoptophore or loose prisms.
9
 BAG is used for 

patients with strabismus to test suppression, normal or 

abnormal retinal correspondence, especially in cases of 

manifest strabismus.
10

 BAG test is an optical 

procedure based on subjective response, using glasses 

without any dioptric power.
11

 Like Bagolini Glasses, 

the W4DT is one of the simplest methods for 

investigating binocular status.
12

 

 Very little data is available from the local studies 

regarding agreement between the BAG and W4DT. 

This study was designed to find out differences 

between these two tests and to assess if one can be 

used instead of other test if the results are in 

agreement. 

 
METHODS 

A cross-sectional analytical study was carried out at
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the Mayo Hospital Lahore from January 2019 to April 

2019. Fifty strabismus patients were enrolled in this 

study. Sample size of 50 patients was estimated by 

using 5% level of significance, 90% power of test with 

expected percentage with Bagolini Glasses as 20.68% 

and Worth 4 Dot test as 2.29%.
13

 

 Approval was taken from the ethical review board 

of the university. Patients of both genders, with 

strabismus and at least 4 years of age were included. 

Individuals who had visual acuity of ≥ 0.6 LogMar in 

either eye were included. Patients with other ocular 

pathologies were excluded. History and ocular 

examination including orthoptic assessment was done. 

Status of fusion and suppression was assessed with 

both tests at 1/3 meter. Results of both tests were 

compared. Data was analyzed by using SPSS-21. To 

compare the results of both tests Fisher exact test was 

applied. Cohen’s kappa test was used to evaluate 

agreement between the two tests. The cooperation 

level of patients was also observed with both tests. P-

value equal to or less than 0.05 was taken as 

significant. 

 
RESULTS 

Fifty patients were included in the study. Age ranged 

between 4 and 21 years (10.02 ± 4.7 years). There 

were 28 (56.0%) males and 22 (44.0%) females. 

Minimum visual acuity was 0.0M and maximum 

visual acuity was 0.6M included in the study. Ten 

patients (20%) had right esotropia, 9 patients (18%) 

had left esotropia, 3 (6%) had right exotropia and 4 

(8%) had left exotropia. Eight (16%) patients had 

alternating Esotropia and 12 (24%) Intermittent 

Exotropia. Twenty six patients (52%) had good 

stereopsis, 18 (36%) had fair and 6 (12%) had poor 

stereopsis. 

 There were 45 patients (90%) patients who were 

able to perform BAG and 41(82%) were able to 

perform W4DT. Forty-six patients were cooperative 

with BAG, 1 patient was uncooperative with BAG, 1 

patient was unable to decide and 2 patients were 

highly uncooperative with BAG. There were 43 

patients who were cooperative with W4DT, 4 patients 

who could not decide and there were 3 patients who 

were uncooperative with W 4 D T. Fisher’s exact test 

was applied to compare the results obtained by two 

methods (Table 1). It showed a p value of 0.057 and 

indicated insignificant difference between both 

methods. Measurement of the agreement was 

determined by kappa. Its value was -.18 which showed 

very poor agreement between both methods (Table 2). 

 
Table 1:  Fisher’s Exact Test shows value of 0.057 which indicates insignificant difference between both methods. 
 

 Value df Asymp. Sig. (2-sided) Exact Sig. (2-sided) Exact Sig. (1-sided) 

Pearson Chi-Square 1.220a 1 .269   

Continuity Correction .241 1 .624   

Likelihood Ratio 2.103 1 .147   

Fisher's Exact Test    .570 .354 

N of Valid Cases 50     

 
Table 2:  Agreement between two methods. 
 

 Value Asymp. Std. Error Approx. Tb Approx. Sig. 

Measure of Agreement 

No of Valid Cases 

-.180 

100 
.077 -2.294 .022 

 
DISCUSSION 

Individuals with good stereoacuity are able to perform 

motor tasks more easily than those with poor or 

absent.
13

 Reduced stereo acuity also affects the reading 

ability of children. For stereoacuity, binocular single 

vision (BSV) is the fundamental requirement. This 

study was carried out to compare the W4DT and BAG. 

There is an insignificant difference in results obtained 

by the two procedures. W4DT was easy to explain to 

patients objectively and it was readily understood by 

them. BAG procedure was difficult to explain 

particularly to young children. In another study the 

researchers tried to find out accuracy and applicability 

of W4DT and BAG to detect fusion. Their study had 

87 patients. They found fusion in 52 patients with both 

tests. Eighteen patients demonstrated fusion only with 
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BAG and 2 patients with W4DT. They concluded that 

might be due to dissociative factor of red and green 

glasses in W4DT. They found a 69% correlation rate 

between W4DT and BAG.
14

 

 Bak et al, investigated the acceptability of W4DT 

in patients with Red green color vision defect and 

anomalous and normal BSV. A retrospective analysis 

of therapeutic records was accomplished on 30 

patients. They could easily perform the W4DT.
15

 This 

advantage of W4DT was also described by Basheer 

et a.
16

 

 
CONCLUSION 

There is an insignificant difference between BAG and 

W4DT. However, the procedure of BAG was difficult 

to understand by younger patients. They found it 

difficult in defining the pattern observed by BAG, 

particularly by preschool children. W4DT was easy 

perform and children found it user-friendly. 
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