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A B S T R A C T 

 

Objective: To determine the accuracy of the Ferning, Schimer I and TBUT test in 
cataract patients after cataract surgery with the ECCE technique at the Eye 

Polyclinic at Mohammad Hoesin Hospital Palembang and the Special Eye Hospital 
Palembang Methods: Diagnostic test was undertaken at the Eye Polyclinic at 
Mohammad Hoesin Hospital Palembang and the Special Eye Hospital Palembang 
from May 2019 to January 2020. There were 42 postoperative cataract patients who 

met the inclusion criteria. Ferning, Schimer I and TBUT tests were performed before 
surgery and one month after surgery. Data analysis using SPSS version 22.0  (SPSS, 
Inc Chicago, Illinois). Results: Fourty two samples of postoperative cataract surgery 

with ECCE technique obtained by female sex (57,1%) with a mean age of cataract 
patients of approximately 58.09 years. The accuracy of Schimer I and TBUT is 0.952 
with 100% sensitivity, 50% specificity, 95% positive predictive value (PPV) and 100% 
negative predictive value (NPV), the accuracy of TBUT and Ferning is 0.881 with 

90.2% sensitivity, 0% specificity , positive predictive value (PPV) 97.4% and negative 
predictive value (NPV) 0% while the accuracy of Ferning and Schimer I was 0.928 
with a sensitivity of 97.5%, specificity of 0%, positive predictive value (PPV) of 95.1% 
and negative predictive value (NPV) 0%. Conclusion: Schimer I  test is more accurate 

to use as a predictor of dry eye in postoperative cataract patients than Ferning and 
TBUT 

 

 

1. Introduction 

Dry Eye Syndrome is a multifactorial disorder of the 

surface of the eyeball and tears that causes discomfort, 

tear film instability, visual disturbances, potentially 

damaging the ocular surface. [1,2].  

The prevalence of Dry Eye Syndrome increases with 

age, affecting about 5% of the adult population during 

the fourth decade of life, increasing to 10-15% in adults 

over 65 years of age. This is because in elderly patients 

there are pathological changes in the tear glands, 

which will cause disturbance in the dynamic of tears. 

In addition, at the age of over 60 years, there can be a 

decrease in the production of tears which will cause 

Dry Eye Syndrome [1-4] 

Examination in Dry Eye Syndrome is useful for 

assessing tear function in quality and quantity such as 

Ferning test, Schirmer test and Tear break-up time 

(TBUT). Ferning examination to assess the quality and 

stability of the tears. Schirmer I examination to assess 

the quantity of tear production produced by the 

lacrimal glands. Meanwhile, Tear Break Up Time is to 

assess the stability of the tear film. [3,4] 

Cataract surgery is an operation involving the 

conjunctiva and cornea, aims to produce good vision 

but can cause symptoms of dry eye syndrome. One of 
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the cataract surgery techniques is a corneosclera 

incision in Extra Capsular Cataract Extraction 

(ECCE).[5] Research by Zhang, et al. In 2010 reported 

that more than half of the samples who underwent 

cataract surgery using the ECCE method experienced 

postoperative Dry Eye Syndrome.[6] 

This research will analyze accuracy of the Schirmer, 

TBUT, and Ferning examinations on the risk of dry eye 

syndrome in patients after cataract surgery using the 

Extra Capsular Cataract Extraction method. On this 

basis, this research was conducted with the hope of 

being selective in choosing cataract surgery procedures 

to be performed on cataract patients. 

 

2. Methods 

Diagnostic test was undertaken in May 2019 to 

January 2020 at the Eye Polyclinic at Mohammad 

Hoesin Hospital Palembang and the Special Eye 

Hospital Palembang. There were 42 postoperative 

cataract patients who met the inclusion and exclusion 

criteria. The protocol has been approved of Ethics 

Committee, Faculty of Medicine Sriwijaya University. 

Examination of Ferning, Schirmer 1 and TBUT test was 

done before and one month after cataract surgery. The 

frequency and distribution of postoperative cataract 

patient’s data are described in univariate table and 

graph, and the accuracy of Ferning, Schirmer 1 and 

TBUT test were analysis using SPSS version 22.0  

(SPSS, Inc Chicago, Illinois). 

 

3. Results 

In the period May 2019 to January 2020 there were 

42 postoperative cataract patients who meet the 

criteria of inclusion and exclusion.  

Table 1 summarize that out of 42 postoperative 

cataract patients, there are 18 male (42.9%) and 24 

female (57.1%) with average age 58.09±6.072 years (age 

range 47-69 years). Patients with cataracts in this 

study the majority of higher education as much as 

59.6% (senior high school and bachelor degree) and the 

majority of occupations in this study is retired (42.5%). 

The ophthalmological characteristics of the research 

subjects are shown in Table 2 and 3. In this study, 

majority of preoperative vision was 1/300 (71.4%) 

whereas after surgery the majority of vision was 6/9 

(47.6%) and there were no more patients with 1/300 

vision. Before surgery, the Schimer I value was 

abnormal/positive for 3 patients (7.1%) and increased 

one month after surgery to 40 people (95.2%), the 

abnormal/positive TBUT value also increased after 

surgery from only 9 patients (21.4%) to 38 patients 

(90.5%) as well as abnormal/positive Ferning scores 

increased after surgery from initially there were no 

patients with abnormal/positive values to 41 patients 

(97.6%). 

Graphs 1,2 and 3  show a decrease in the value of 

Schirmer I and TBUT 1 one month after surgery.  

Table 4 shows the comparison of the accuracy value 

of Ferning, Schimer I and TBUT to diagnose dry eye 

syndrom in postoperative cataract patients with ECCE 

technique. In this study,the accuracy of Schimer I and 

TBUT is 0.952 with 100% sensitivity, 50% specificity, 

95% positive predictive value (PPV) and 100% negative 

predictive value (NPV). 

The accuracy of TBUT and Ferning was 0.881 with 

90.2% sensitivity, 0% specificity, 97.4% positive 

predictive value (PPV) and 0% negative predictive value 

(NPV). In addition, the accuracy of Ferning and Schimer 

I is 0.928 with a sensitivity of 97.5%, a specificity of 

0%, a positive predictive value (PPV) of 95.1% and a 

negative predictive value (NPV) of 0%. 

The Youden Index Ferning Test value is -0.025, the 

Youden Index Schimer I Test value is 0.500 and the 

Youden Index Test TBUT value is -0.080. So it can be 

concluded that Schimer I is more accurate to be used 

as a predictor of dry eye in postoperative cataract 

patients than Ferning and TBUT. 
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Table 1. Characteristics demographics of research subject 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2. Opthalmological characteristics of research subject before surgery 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Characteristics  Total 

Age (years) Mean ± SD 

 

58.09 ± 6.072 

(47 -69) 

Sex, n (%) 

 

Male 

Female 

18 (42.9) 

24 (57.1) 

Education, n(%) Elementary school  

Junior high school 

Senior high school 

Bachelor degree 

6 (14.3) 

11 (26.2) 

12 (28.6) 

13 (31.0) 

Occupation, n (%) Housewives 

Retired 

Laborers 

Farmers 

Traders 

Government employees  

7 (16.7) 

9 (21.4) 

8 (19.0) 

8 (19.0) 

4 (9.5) 

6 (14.3) 

Characteristics Total 

Vision before surgery 

• 1/60 

• 1/30 

 

12 (28.6) 

30 (71.4) 

Ferning  before surgery 

• Abnormal 

• Normal 

 

0 (0.0) 

42 (100.0) 

Schirmer I  before surgery 

• Abnormal 

• Normal 

 

3 (7.1) 

39 (92.9) 

TBUT  before surgery 

• Abnormal 

• Normal 

 

9 (21.4) 

33 (78.6) 
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Table 3. Opthalmological characteristics of research subject after surgery 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Tabel 4.  Comparison of ferning, schimer I and TBUT accuracy value to diagnose dry eye syndrom in 

postoperative cataract patients with ecce technique 

 Ferning Schimer I TBUT 

Sensitivity, % 97.5 100 90.2 

Spesifisitas, %  0 50 0 

PPVe, %  0.951 0.950 0.974 

NPV, % 0 1 0 

Accuracy, % 0.928 0.952 0.881 

 

 

Characteristics Total 

Vision after surgery 

• 6/6 

• 6/7.5 

• 6/9 

• 6/12 

• 6/15 

• 1/60 

 

1 (2.4) 

14 (33.3) 

20 (47.6) 

2 (4.8) 

2 (4.8) 

3 (7.1) 

Ferning  before surgery 

• Abnormal 

• Normal 

 

41 (97.6) 

1 (2.4) 

Schirmer I  after surgery 

• Abnormal 

• Normal 

 

40 (95.2) 

2 (4.8) 

TBUT  after surgery 

• Abnormal 

• Normal 

 

38 (97.6) 

4 (2.4) 
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Graph 1. Schirmer I  before and after surgery 

 

 

Graph 2. TBUT before and after surgery 

 

4. Discussion  

The mean age of cataract patients is approximately 

58 years with an age range of 47-79 years and the 

majority of patients aged range 51 - 60 years (47.6%). 

The results of this study are slightly. This result is 

slightly smaller than some previous studies. Chang et 

al in China (2013) involving 120 patients consisting of 

60 cataract patients and 60 healthy controls reported 

that the mean age of cataract patients was 61 ± 10.3 

years.[7] Likewise, the study of Usha et al in India 

(2014), out of 100 Cataract patients obtained a mean 

age of 60.92 ± 9.5 years.[8] The results of a study by 

Goyal et al in India in 2010 which involved 56 cataract 

patients showed that the mean age of senile cataract 

patients was 66.6 ± 8.3 years male sex and 62.4 ± 10.0 

years in patients with female gender. [9] 

In this study, the majority of cataract patients were 

female (57.1%). This is supported by research 

conducted by Aminatul (2016) in Indonesia, of the 54 

cataract patients who decided to have surgery, there 

were more female patients than men, 32 female 

patients (53.3%), while the patient male number 28 

(46.7%).[10] Research Chang et al in China (2013) 

reported that out of 60 cataract patients, there were 

more female patients (53.3%) than male patients 

(46.7%).[7] A greater percentage of female sex was 

found in the study of Usha et al. In India (2014), from 

100 cataract patients, 64% of patients were reported to 
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be female (64 of 100 cataract patients).[8] 

In this study, it was found that the vision of cataract 

patients was improved after surgery, before surgery the 

majority of patients had a vision of 1/300 (71.4%), but 

after surgery there was an increase in vision where the 

most visus was 6/9 (47.6%). It can be concluded that 

there is improvement in visual acuity after surgery 

compared to before surgery. The study of Ilechiel et al. 

(2012) in Ghana reported that there was an 

improvement in visual acuity after cataract surgery, 

before surgery, the most cataract patients' visus was 

<3/60 (99.7%) but after surgery the highest visus was 

6/24 to 6/60 (48 , 5%).[11] 

The ferning test is a test to assess the quality and 

stability of the tears. Crystallization patterns (ferning) 

are classified into 4 classes, types 1 and 2 are declared 

normal and types 3 and 4 are declared abnormal [12]. 

In this study, before surgery all cataract patients had 

normal ferning test scores (100%) but one month after 

surgery 41/42 patients (97.6%) had abnormal ferning 

tests. 

The Schirmer I examination is an assessment of the 

reflex secretion function of the lacrimal glands and the 

basal secretions from the Krause and Wolfring glands. 

A wetting <10 mm after 5 minutes is diagnostic for 

aqueous layer deficiency [12]. In this study, the mean 

value of Schirmer I cataract patients before surgery was 

approximately 13.88 mm with the number of cataract 

patients with abnormal Schirmer I values only 3/42 

patients (7.1%) but one month after surgery 40/42 

patients (95.2%) had abnormal Schirmer I tests. 

The TBUT examination aims to assess the quality of 

the tears, in normal circumstances the tear film has a 

time of more than 10 seconds, whereas if it is less than 

10 seconds it shows the tear layer is unstable [12]. In 

this study, the mean TBUT value of cataract patients 

before surgery was approximately 11.3 seconds, which 

means that the average patient had a stable tear film. 

The number of cataract patients with abnormal TBUT 

values was 9/42 patients (21.4%). However, after 1 

month of surgery, the number of cataract patients with 

abnormal TBUT values increased to 38/42 patients 

(90.5%). 

With a diagnostic test based on normal values, 

Schirmer I had 100% sensitivity and 50% specificity, 

this means that the ability of the Schirmer I value is 

not normal to detect abnormal TBUT values is only 

100% while the ability of the normal Schirmer I value 

to detect 50% normal TBUT values. Patients with 

abnormal Schirmer I scores have a 95% chance of 

having abnormal TBUT values and patients with 

normal Schirmer I scores have a 100% chance of having 

normal TBUT values. The accuracy value of Schirmer I 

and TBUT is 0.952 which means that the degree of 

conformity of measurement (reliability) is very good. 

Furthermore, with a diagnostic test based on 

normal values, the results obtained TBUT have a 

sensitivity of 90.2% and a specificity of 0%, this means 

that the ability of the TBUT value is not normal to 

detect abnormal Ferning test values of 90.2% while the 

ability of normal TBUT values to detect values Normal 

Ferning test of 0%. Normal TBUT values do not have 

the ability to predict normal Ferning test values, but as 

many as 97.4% of patients with abnormal TBUT will 

have abnormal Ferning test values. The accuracy value 

of TBUT and Ferning test is 0.881 which means that 

the degree of suitability of measurement (reliability) is 

very good. 

In addition, with a diagnostic test based on normal 

values, it is found that Ferning has a sensitivity of 

97.5% and a specificity of 0%, this means that the 

ability of the Ferning value is not normal to detect an 

abnormal Schirmer I value of 95.2% while the ability of 

a normal Ferning value to detect a value Schirmer I is 

normal at 0%. Normal Ferning values do not have the 

ability to predict normal Schirmer I values, but patients 

with abnormal Ferning values have a 97.5% chance of 

having abnormal Schirmer I values. The accuracy value 

of the Ferning and Schirmer I test is 0.928, which 

means that the degree of suitability of the 

measurement (reliability) is very good. 

The Youden Index value is obtained by adding up 

the sensitivity and specificity values then subtracting 1 

so that the Youden Index Ferning value is -0.025, the 

Youden Index Schimer I value is 0.500 and the Youden 

Index TBUT is -0.080.  
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5. Conclusion  

From these three examinations, it was found that all 

examinations had very good accuracy with the best 

accuracy obtained in the Schirmer I and TBUT tests. 

Meanwhile, based on the Youden index, Schirmer I had 

the greatest value. So it can be concluded that Schimer 

I is more accurate to be used as a predictor of dry eye 

in postoperative cataract patients than Ferning and 

TBUT. 
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