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ABSTRACT 

Introduction: The goal of glaucoma treatment is to maintain the patient’s visual function 

and related quality of life (QoL). Cataract surgery can improve QoL in patients with 

advanced glaucoma. Treatment for patients experiencing concurrent cataract and 

glaucoma includes both combined procedure (phacotrabeculectomy) and sequential 

surgery (phacoemulsification was further performed on the trabeculectomized eye). 

However, there is lack of consensus on the best approach to surgical management of such 

cases. The majority of studies focus their attention only on objective clinical measures as 

an assessment of the success of the intervention. Measurement of QoL can help us make 

decisions about the best treatments for the patient. 

Purpose: to compare the QoL improvement 1 month after surgery between combined 

procedure and sequential procedure. 

Method: This was a retrospective cross-sectional study that compared the QoL 

improvement 1 month after surgery using NEI-VFQ-25. Subjects were divided into 2 

groups: patient with advanced stage (VFI<50%) primary open angle glaucoma or primary 

close angle glaucoma on their better eye who had underwent combined procedure or 

sequential procedure. 

Results: This study conducted in 38 persons (19 persons each groups) who had 

homogenous demographic characteristics. The improvement of best-corrected visual 

acuity (BCVA) occurred in both groups and positively-correlated with the improvement of 

QoL. However, the QoL improvements in combined group (22.33±16.89) did not 

significantly differ from sequential group (19.07±12.41; p=0.502) even though the BCVA 

improvement in sequential group (0.38±0.22) was greater significantly than combined 

group (0.21±0.25; p<0.05). 

Conclusion: There were no significant QoL improvement differences between combined 

group and sequential group. 

 

Keyword: quality of life, glaucoma, cataract, phacotrabeculectomy, phacoemulsification, 

sequential surgery 

 

INTRODUCTION 

Glaucoma and cataract frequently 

coexist in the same eye, and both are 

the two major causes of blindness in 

the world and among Indonesians age 

over 50 years old. The prevalence of 

cataract in glaucoma patients is 

increasing, especially in advanced 

glaucoma, which can reach 59.2%. 
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Treatment for patients experiencing 

concurrent cataract and glaucoma 

includes both phacotrabeculectomy 

and sequential surgery (an initial 

trabeculectomy was performed 

independently and cataract 

extractions were further performed on 

the trabeculectomized eyes). There is 

lack of consensus on the approach to 

surgical management of such cases. 

Several studies showed varying 

results in terms of visual acuity, 

intraocular pressure (IOP),  amount of 

medication, and complications. The 

majority of studies examining the 

efficacy of glaucoma treatments focus 

their attention on objective clinical 

measure as an assessment of the 

success of the intervention. The goal 

of glaucoma treatment is to maintain 

the patient’s visual function and 

related quality of life (QoL). So, 

measurement of QoL can help us 

make decisions  about the best 

treatments for the patients. 

     National Eye Institute developed 

25-Item Visual Function 

Questionnaire (NEI-VFQ-25). This 

instrument was designed to both 

assess a patient’s perception of their 

visual function and their QoL in 12 

different domains. This questionnaire 

was useful, sensitive, and specific 

when investigating relationships 

between visual function disturbance 

and the QoL in glaucoma patient. 

     Previous studies showed that 

cataract extraction can improve Qol 

of glaucoma patient. However, there 

have been no studies that compare 

QoL improvement in patient 

glaucoma coexisted with cataract 

after phacotrabeculecomy and 

sequential surgery. 

 

 

SUBJECTS AND METHODS 

     A retrospective cross-sectional 

study was carried out of glaucoma 

patient at Cicendo National Eye 

Hospital Bandung, Indonesia on 

April-May 2020. The study was 

approved by the local Ethics 

Committee Padjajaran University. 

We collected the medical records of 

patients with ICD 10 code H40.1 for 

primary open angle glaucoma 

(POAG) and H40.2 for primary angle 

closure glaucoma (PACG) who 

underwent phacotrabeculectomy or 

sequential surgery between January 

2016 and March 2020. Duration 

between trabeculectomy and 

phacoemulsification at least 6 

months.  

     The study was conducted on 19 

patients each groups. Eligibility for 

this study included age 50-75 years, 

POAG or PACG with immature 

senile cataract, Visual Field Index 

(VFI) <50% on better eye. The better 

eye was determined based on the VFI, 

when equivalent or cannot be 

examined by visual field analyzer, the 

best corrected visual acuity in 

decimal (recorded by Snellen chart) 

was used. We excluded patients who 

had complication intra-or 

postoperatively, other ocular 

abnormalities (corneal scar, 

keratopathy, corneal dystrophy, 

diabetic retinopathy, central artery or 

venous occlusion, age macular 

degeneration), had more than one 

trabeculectomy previously, other 

intraocular surgery, inability to speak, 

read and comprehend Bahasa 

Indonesia fluently, had other 

neurology abnormalities include 

memory disorder or movement 

disorder, hearing impairment, not 
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able to be contacted by phone, and 

refused to participate. 

     Subjects who have met the criteria 

will be interviewed using NEI-VFQ-

25 by 1 interviewer over telephone. 

The interviewer assessed the vision-

related QoL before surgery and 1 

month after surgery. 

     The original English version of 

NEI-VFQ-25 was translated into 

Bahasa Indonesia using forward-

backward method by two certified 

translator, then a preliminary test was 

conducted for 30 subjects. This 

questionnaire was valid (r>0.3) by 

Pearson Product Moment test and 

reliable (r>0.7) by Alfa Cronbach 

method. 

     Patient’s data such as age, sex, 

educational level, marital status, 

employment, income, and living 

status were collected as demographic 

characteristics. Type of glaucoma, 

duration of glaucoma, number of 

medication, duration of previous 

trabeculectomy (sequential groups), 

duration between interview and 

surgery, self-reported systemic 

comorbidity, BCVA, IOP, and VFI 

were collected as clinical 

characteristics. 

     Descriptive statistics included the 

mean and standard deviation for 

variables. The Spearman correlation 

was used to analyze the correlation 

between BCVA and QoL score. After 

single factor analysis of demographic 

and clinical variabels, the statistically 

significant were screened out. The 

multiple logistic regression was used 

to analyze the impact of multiple 

variables between both groups. 

Comparison variable between 2 

groups was analyzed by independent 

t-test, while to compare 2 variables 

pre-and postoperative was analyzed 

by dependent t-test. The level of 

statistical significance was <0.05. All 

statistical analyses were performed 

using SPSS 24.0 for windows.  

 

RESULTS 

     Table 1 shows demographic 

characteristics of both groups that did 

not differ significantly. Table 2 show 

clinical characteristics of both groups. 

Type of glaucoma, time between 

interview and surgery, duration of 

glaucoma, preoperative IOP, 

postoperative BCVA were 

significantly different. But, after 

multivariate logistic regression 

analysis of clinical characteristic 

simultaneously showed both groups 

were similar (p≥0.05). 

     The mean of duration between 

interview and surgery in combined 

group was 4.2±1.8 months. It was 

different significantly from the mean 

duration between interview and 

surgery in sequential group was 

24.1±13.1 months. This is due to the 

sequential group’s medical record 

data taken in the span of time from 

January 2016 to March 2020 to meet 

the needs of a minimum number of 

samples. Sequential prosedur are less 

frequently performed in Cicendo 

National Eye Hospital. Unlike the 

swuqntial group, the combined group 

has been able to meet the minimum 

number of samples from October 

2019 to March 2020.   

     Mean of VFI in combined group 

was 18.36±16.5%, while in sequential 

group was 19.31±20.54% (p=0.95). 

Not all subjects were able to do visual 

field examination because the BCVA 

was worse than 3/60 (42.1% subjects 

in combined group and 31.6% 

subjects in sequential group (p=0.95).
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Table 1. Patient’s Demografic Characteristics in Both Groups 

Variable 

Groups 

P values Combined Sequential 

N=19 N=19 

Age (years)   0.086 

Mean±Std 66.37±5.63 62.74±6.98  

Median 67.00 62.00  

Range (min-max) 56.00-75.00 50.00-74.00  

Sex   0.740 

Male 8(42.1%) 7(36.8%)  

Female 11(57.9%) 12(63.2%)  

Level of Education   1.000 

Low  

(Tidak Sekolah) 

0(0.0%) 0(0.0%)  

Moderate  

(Elementary/Junior/Senior High 

School) 

16(84.2%) 15(78.9%)  

High 

(Diploma/academic/university) 

3(15.8%) 4(21.1%)  

Employment   1.000 

Unemployed 13(68.4%) 11(57.9%)  

Employee 1(5.3%) 1(5.3%)  

Military/Policeman 0 (0%) 0 (0%)  

Student 0 (0%) 0 (0%)  

Entrepreneur 1(5.3%) 3(15.8%)  

Fishermen/laborers/farmers 2(10.5%) 1(5.3%)  

Other 2(10.5%) 3(15.8%)  

Income   1.000 

Low 14(73.7%) 12(63.2%)  

Moderate 2(10.5%) 3(15.8%)  

High 1(5.3%) 3(15.8%)  

Very High 2(10.5%) 1(5.3%)  

Marital Status   0.740 

Single 0 (0%) 0 (0%)  

Married 11(57.9%) 12(63.2%)  

Widow 8(42.1%) 7(36.8%)  

Living status   0.486 

Alone 0(0.0%) 2(10.5%)  

Family 19(100.0)%) 17(89.5%)  

    
Normal distributively numeric data were analyzed by independent t-test; Mann Whitney test if not normally 

distributed. Categorical data were analyzed by Chi-square test with alternative Kolgomorov smirnov and exact 

fisher tests if the requirement of Chi-square are not met. Sign * means p values<0.05 or it is statistically 

significant

     Preoperative intraocular pressure 

in sequential group was measured 

after trabeculectomy. Four subjects 

(21%) underwent trabeculectomy 

previously at other hospital and 2 

(10.5%) subjects underwent 

trabeculectomy 5 years earlier, so 

there were no IOP data on medical 

records.  

     Postoperative best corrected visual 

acuity improved significantly in both 

groups (p<0.05). The improvement of 

BCVA in sequential groups 

(0.38±0.22) was greater significantly 

than combined groups (0.21±0.25). 
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Table 2. Patient’s Clinical Characteristics in Both Gorups 

Variable 

Group 

P value Variable 

Group 

P value Combined Sequential Combinasi Sequential 

N=19 N=19 N=19 N=19 

Type of glaucoma   0.001** Preoperative IOP   0.0001** 

POAG 14(73.7%) 4(21.1%)  Rerata±Std 24.79±6.47 16.16±4.60  

PACG 5(26.3%) 15(78.9%)  Median 25.00 16.00  

Duration of glaucoma 

(months) 

  0.0001** Rentang (min-maks) 15.00-37.00 8.00-26.00  

Mean±Std 15.21±15.32 56.95±34.28  Postoperative IOP   0.751 

Median 8.00 48.00  Mean±Std 15.58±6.22 14.16±3.45  

Range (min-max) 1.00-60.00 12.00-156.00  Median 13.00 14.00  

Duration between 

interview and surgery 

(months) 

  0.0001** Range (min-max) 10.00-36.00 8.00-20.00  

Mean±Std 4.16±1.86 24.05±13.08  Preperative BCVA   0.624 

Median 4.00 26.00  Mean±Std 0.17±0.15 0.24±0.25  

Range (min-max) 1.00-7.00 6.00-43.00  Median 0.15 0.13  

Self-reported systemic 

comorbidity 

  1.000 Range (min-max) 0.01-0.50 0.00-0.70  

None 11(57.9%) 12(63.2%)  Postoperative BCVA   0.010** 

Hypertension  6(31.6%) 4(21.1%)  Mean±Std 0.38±0.23 0.62±0.31  

DM 0(0.0%) 3(15.8%)  Median 0.40 0.63  

Hypertension and DM 2(10.5%) 0(0.0%)  Range (min-max) 0.01-1.00 0.05-1.00  

Number of medication    0.130     

Mean±Std 2.00±0.47 1.63±0.76      

Median 2.00 2.00      

Range (min-max) 1.00-3.00 0.00-3.00      
POAG = primary open angle glaucoma, PACG = primary angle closure glaucoma, DM = Diabetes Mellitus, BCVA = best-corrected visual acuity, IOP =  intraocular pressure. 

Normal distributively numeric data were analyzed by independent t-test; Mann Whitney test if not normally distributed. Categorical data were analyzed by Chi-square test with 

alternative Kolgomorov smirnov and exact fisher tests if the requirement of Chi-square are not met. Sign * means p values<0.05 or it is statistically significant. 
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Table 3. The National Eye Institute Visual Function Questionnaire Composite Score 

Before and After Surgery in Both Group

Variable 

Group 

P value Combined Sequential 

N=19 N=19 

    

Preoperative QoL Score   0.295 

Mean±Std 44.93±22.534 51.87±17.379  

Median 44.13 57.31  

Range (min-max) 15.87-86.30 9.38-74.35  

    

Posoperative QoL Score   0.258 

Mean±Std 67.20±15.130 70.83±20.359  

Median 68.91 78.70  

Range (min-max) 36.52-92.61 25.63-92.61  

    

P value 0.0001* 0.0001*  

    

QoL: quality of life. The p value was tested by independent t-tes. Sign * means p values<0.05 or it is statistically 

significant.

    

     Table 3 show the comparison of 

QoL pre and postoperatively in both 

groups. Figure 1 show the comparison 

each subscale of pre- and  

postoperative QoL in combined 

group. All the subscale score were 

improved, except general health.  

 

 

 

 

 

      

 

 

Figure 1. The comparison each subscale of 

QoL pre- and postoperative QoL in combined 

group. 

     Figure 2 show the comparison 

each subscale of QoL pre-and  post-

operatively in combined group. While 

in sequential group, general health 

and pain subscale did not improved  

postoperatively. general health, pain 

and peripheral vision) in both groups. 

 

      

 

 

 

 

 

 

 

 

 
 

Figure 2. The comparison each subscale of 

QoL pre- and postoperative QoL in 

sequential group. 

     Table 4 show the comparison of 

QoL improvement in both groups. 

Based on Spearman’s correlations 

test, there was a positive correlation 

between BCVA improvement with 

the improvement of total score and 

each subscale score of QoL (except  

general health, ocular pain, and 

peripheral vision) in both groups. 

p≥0.05 

p≥0.05 

p≥0.05 
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Table 4.  The Comparison of Quality of Life  Score Improvement in Both Groups. 

Variable 

Groups 

P value Combined Sekuensial 

n Mean ± SD n Mean ± SD 

    

General Health 19 1.32±5.74 19 5.26±9.19 0.795 

General Vision 19 20.00±14.91 19 17.89±14.75 0.773 

Ocular Pain 19 8.55±14.47 19 5.92±11.31 0.544 

Near Activities 19 29.82±21.57 19 25.88±14.67 0.514 

Distance Activities 19 29.17±22.45 19 24.34±18.02 0.482 

Social Functioning 19 25.66±26.83 19 18.42±19.71 0.583 

Mental Health 19 19.08±16.20 19 19.74±17.46 0.729 

Role Difficulties 19 21.05±23.96 19 22.37±22.28 0.795 

Dependency 19 28.51±25.05 19 23.68±19.30 0.686 

Color Vision 19 21.05±23.96 19 14.47±17.31 0.506 

Peripheral Vision 19 28.95±27.97 19 14.47±17.31 0.116 

Composite Score 19 22.33±16.89 19 19.07±12.41 0.502 

    

Normal distributively numeric data were analyzed by independent t-test; Mann Whitney test if not normally 

distributed. Sign * means p values<0.05 or it is statistically significant. 

 

DISCUSSION 

 

     The goal of glaucoma surgery are 

not only to reduce IOP, but also 

especially to maintain visual fields 

and visual acuity, preserving the 

patient’s QoL and independence. It 

also aims to improve QoL, for 

example, by reducing the interference 

from the disease with daily life and by 

decreasing ophthalmic therapy along 

with associated ocular and systemic 

side effects and complication. 

Assessment of QoL and patient 

satisfaction is becoming increasingly 

important in the decision-making 

process regarding the choice of a 

therapeutic procedure.   

     Mosteller et al and Magacho et al 

stated that there are several factors 

that can affect the assessment of 

quality of life, visual factors 

(glaucoma severity, visual field, 

visual acuity), economic factors 

(income), social,  psychological, and 

emotional factors (age, sex, level of 

education, employment).  In the 

present study, demographic 

characteristics were similar. Clinical 

characteristics after multivariate 

logistic regression analysis also 

showed that both groups were similar, 

so that the confounding factors for 

assessing quality of life could be 

minimized in this study. 



8 
 

 
 

     Glaucoma is an irreversible 

progressive optic neuropathy that 

cause visual field (VF) changes that 

typically begin in the mid-peripheral 

VF. The central region tends to be 

spared until late in the disease 

process. Therefore, central vision 

becomes very important in patients 

with advanced glaucoma. Studies 

conducted bye Xu X et al, Hirooka K 

et al, and Skalicky et al stated that 

cataract extraction can improve visual 

acuity in patient with advanced 

glaucoma and followed by improved 

quality of life. In present study also 

showed an increased in BCVA which 

was positively correlated to the 

improvement of postoperative quality 

of life in both groups even though it 

was done in advanced glaucoma 

(VFI<50%).  

     The mean of preoperative total 

quality of life score in combined 

groups (44.93±22.53) did not differ 

significantly (p ≥ 0.05) when 

compared with the mean of 

preoperative total quality of life score 

in sequential group (51.87±17.37). 

This is because both groups have 

almost the same demographic and 

clinical characteristics in terms of 

visual acuity and visual field index. 

     The driving subscale scores in 

both groups were low in this study (in 

combined group 2.08±5.89 

preoperative and 7.29±15.06 

postoperative; in sequential group 

20.83±17.25 preoperative and 

32.29±21.56 postoperative). This was 

due to the high missing value in both 

groups (8 out of 19 subjects in each 

group) and showed that the subjects in 

this study mostly had no driving 

experience. The high missing value 

on driving subscale was also showed 

by studies in Japan and China. Based 

on those studies, the driving subscale 

was not included in the calculation of 

total quality of life scores in both 

groups.  

     The improvement of postoperative 

quality of life in combined group 

(22.33±16.9) was not significantly 

different from sequential group’s 

score (19.07±12.4; p=0.502). In 

present study, factors that could make 

differences in the improvement of the 

quality of life in both groups (such as 

postoperative IOP and number of 

medication) showed no different 

results. Both groups also experienced 

improvement of postoperative 

BCVA. 

     There are no similar studies to this 

study, so the results cannot be 

compared to the other studies. 

Although not comparing the same 

variables with this study, Kotecha A 

et al and Janz NK et al compared the 

differences of quality of life between 

two difference procedure (tube versus 

trabeculectomy, initial medical versus 

surgical treatment in glaucoma 

patient). Those studies showed no 

difference in quality of life in both 

groups. Hirooka K et al compared the 

quality of life of patients underwent 

trabeculectomy, Ex-Press Mini 

Glaucoma Shunt and 

phacotrabeculectomy. That studies 

showed no difference in vision-

related quality of life between 

trabeculectomy group and Ex-Press 

Mini Glaucoma Shunt because both 

procedure did not increase post 

operative BCVA. However, 

phacotrabeculectomy group 

experienced improvement of BCVA 

that was strongly correlated with 

quality of life imprvement. Those 
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studies showed that different 

therapeutic procedures do not affect 

the differences in quality of life 

improvement, but the final result or 

the effect of the therapies on BCVA 

improvement is more influential on 

improving the quality of life.  

      In this study, the point of 

differences of NEI-VFQ-25 scores 

between both groups was 20 point. 

The difference in the quality of life 

improvement in combined group is 

3.26 point greater than sequential 

group. Therefore, further research is 

needed with larger number of samples 

in order to be able to assess the 

smallest possible NEI-VFQ-25 point 

of differences. 

     Retrospective data collection at 

one time with small number of 

samples in this study, could make the 

results can not yet describe the effect 

of different procedure on differences 

in quality of life. This study also can 

not describe whether the longer visual 

rehabilitation in sequential group can 

affect the quality of life compared to 

combined group that performed 

cataract extraction conccurently with 

trabeculectomy. 

     The limitation of this study is the 

recall bias due to both preoperative 

and postoperative questionnaire 

interviews conducted at once in on 

interview and has a long time span 

with the time of surgery performed 

(4.16±1.8 moths in combined group 

and 24.05±13.1 months in the 

sequential group). The other 

limitations were the possibility of 

non-response bias and response bias. 

However, the questionnaire had 

already been conducted a preliminary 

test, so it could be understood by 

respondents. In addition, the surgical 

procedure in both groups were carried 

out by more than one surgeon that 

could cause biases on the 

postoperative results. 

 

CONCLUSIONS 

     This study proves that the 

improvement in the quality of life in 

glaucoma patients coexisted with 

cataract after phacotrabeculectomy 

did not differ from sequential 

procedure. 

     Further studies on assessing the 

quality of life in glaucoma patient 

coexisted with the same degree 

opacification of cataract should be 

carried out prospectively and assessed 

periodically. Objective assessments 

such as examination of contrast 

sensitivity, color and post-operative 

visual field examination need to be 

carried out to compare with 

subjective assessment based on 

quality of life questionnaire score.   
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