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Purpose: Uncorrected refractive errors after cataract surgery contribute to visual impairments. The aim of this study was to
investigate the spectacle coverage rate (SCR) following cataract surgery and its relationship with socioeconomic factors in an urban
city in Indonesia.

Patients and Methods: This population-based cross-sectional study was conducted in 2015 in Jakarta. The former participants of the
Rapid Assessment of Avoidable Blindness (RAAB) survey had a history of cataract surgery and met either of the following criteria: (1)
wore spectacles with presenting visual acuity (PVA) 6/12 or (2) had PVA less than 6/12 regardless of spectacle use but achieved the
best visual acuity (BVA) 6/12 with pinhole correction.

Results: Of the 2998 participants of the RAAB survey, 173 (5.6%) (252 eyes) had a history of cataract surgery, among whom 53 (86
eyes) met our inclusion criteria. The SCR was 69.8% and was associated with age group, household income level, education level, and
physicians’ recommendation of spectacle wear. Participants who were of nonproductive age (80%), had the highest household income
level (88.2%), the highest level of education (87.5%), and had been recommended for spectacle use by their physicians (80.9%)
demonstrated higher SCR. Participants with the highest household income had the highest SCR. Patients who had received
a physician’s recommendation showed a higher SCR and were 26 times more likely to wear spectacles (odds ratio [OR] 25.99,
95% CI 2.59-260.10).

Conclusion: There is an unmet need for refractive errors after cataract surgery. Factors such as household income levels and
physician recommendations were predictive of spectacle wear.
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Introduction
Cataract is the leading cause of blindness and the second leading cause of moderate-severe visual impairment after
refractive errors." Uncorrected refractive error following cataract surgery still contributes to the prevalence of visual
impairment and blindness with varying prevalence reaching 55.3%.> A study in Ghana reported 90.4% of uncorrected
refractive error.” This is considerably higher than that in other countries such as China (39.5%), Singapore (57.1%), and
India (52.5%).*"® Therefore, despite its treatable nature through surgery, correction of refractive errors remains an issue.

Spectacle coverage rate (SCR), one of the parameters of the correction status of refractive errors in a population,
differs across socioeconomic status. A study in Pakistan reported an SCR of 4.4% in a lower socioeconomic population.’
The use of corrective spectacles is thought to be related to socioeconomic factors. As a socioeconomic factor, poverty is
estimated to affect the use of corrective spectacles and health awareness of visual impairment in individuals with
refractive errors.

This was an advanced study of the Rapid Assessment of Avoidable Blindness (RAAB) survey in 2015 which
estimated the prevalence and causes of blindness and visual impairment in people aged 50 years and above.® The aim
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was to investigate the prevalence of met need and unmet need for spectacles following cataract surgery in former
participants of the RAAB survey.

Materials and Methods

This population-based cross-sectional study was part of RAAB survey and was conducted in Jakarta in 2015 on people
aged 50 years and above. The study adhered to the Declaration of Helsinki and was approved by the Universitas
Indonesia Ethical Review Board (955UN.2F1/ETIK/2015) on 2 November 2015. Written informed consent was obtained
from all participants prior to their enrollment in the study.

The minimum sample size formula for a cross sectional study was used. The type I error was set at 5%, precision was
5%, and known proportions of patients who had undergone cataract surgery in Cambodia was 6.1%.’ The final minimum
sample size was 87.

Presenting visual acuity (PVA) was examined using a tumbling “E” chart with Snellen optotype sizes 6/12, 6/18, and
6/60. The best visual acuity (BVA) was measured using pinhole correction. The inclusion criteria were RAAB
participants with a history of cataract surgery and either of the following conditions: (1) “met need” was defined as
subjects who wore distance spectacles and had a PVA of 6/12 and (2) “unmet need” was defined as subjects who wore or
did not wear distance spectacles and had a PVA of less than 6/12 but could achieve a BVA of 6/12. Participants with
communication barriers, such as mental disorders, speech disorders, or severe hearing loss, were excluded. SCR was
defined as the proportion of “met need” “divided by the sum of met need” and “unmet need”.

Household income level, education level, and occupation were independent variables. Age, sex, insurance, place of
surgery, and physician information were analyzed as confounding variables. Age was later categorized into productive
(50—64 years) and nonproductive (>65 years) based on the definition established by the Indonesian Central Bureau
Statistics. Household income levels were assessed using the National Socioeconomic Survey or Survei Sosial Ekonomi
Nasional Indonesia 2014 questionnaire by considering the household profile and ownership of valuable objects. The first
quintile is defined as the lowest household income level.

The data were processed using STATA 9 software. Household income levels were determined using the principal
component analysis. Bivariate analysis was conducted using chi-squared or Fisher’s exact tests to assess the association
of SCR with age, sex, household income level, education level, age, sex, insurance, place of surgery, and physician’s
recommendation. These factors were later analyzed using multiple logistic regression to assess the potential predictors of
“met need”. Multivariate logistic regression analysis was performed to assess the correlation between these factors and
SCR (potential predictors of SCR).

Results

The total number of participants examined in the RAAB survey was 2998, and 173 (5.8%) of whom (252 eyes) had
a history of cataract surgery. Most eyes 241/252 (95.6%) had an intraocular lens (IOL). Post-operative distance refractive
error was found in 53/252 eyes (21.0%). Following surgery, 167/241 (69%) eyes had a PVA of 6/18 or better and 187/252
(74%) eyes had a BVA of 6/18 or better. Of the 11 participants who had no IOL following surgery, 10 (91%) had a PVA
worse than 6/60. However, this number decreased to 6/11 (55%) after the pinhole correction. Visual acuity outcomes after
surgery are shown in Table 1.

Fifty-three participants (86 eyes) met our inclusion criteria. Our subjects were mostly female (66%), aged 70 (50-86),
employed (75.5%), and had IOL implants (97%). Table 2 shows demographic characteristics of the subjects. The
majority of the subjects (92%) had a BVA better than 6/18, 2/86 (2%) could see better than 6/60, 1/86 (1%) could see
better than 3/60, and 4/86 (5%) were blind.

Among 53 participants, 37 had “met need” criteria; thus, the SCR was 69.8%. Table 3 shows the bivariate analysis of
the spectacle coverage group with socioeconomic and confounding variables. There was a significant difference between
household income levels (p<0.05) with the third quintile showing the highest SCR. Statistically significant differences
(»<0.05) were observed among education levels, and the highest SCR was found in subjects with at least postgraduate
education background. The unemployed group had a higher SCR; however, there was no significant difference between
the groups (p>0.05).

168 https: Clinical Optometry 2023:15

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Rahayu et al

Table | Visual Acuity Outcomes After Cataract Surgery

Visual Acuity IOL No IOL Total

n % n % n %
PVA
6/18 or better 167 69 0 0 167 66
6/60 44 18 | 9 45 18
<6/60 30 13 10 9l 40 16
BVA
6/18 or better 186 77 | 9 187 74
6/60 33 14 4 36 37 15
<6/60 22 9 6 55 28 I

Abbreviations: BVA, best visual acuity; IOL, intraocular lens; PVA, presenting visual acuity.

Table 2 Demographic Characteristics of

Subjects
Met Need
n %
Age
50-54 2 3.8
55-59 3 5.6
60-64 8 15.1
65-69 9 17
70-74 20 37.7
>75 I 20.8
Sex
Male 18 34
Female 35 66
Education level
Higher education 8 15.1
High school 12 22.6
Middle school 13 24.5
Primary school 9 17
No formal education I 20.8
Occupation
Employed 13 24.6
Unemployed 40 754

Age, place of surgery, and physician information were significantly different between the two groups (p<0.05).
Subjects of nonproductive age, those who underwent surgery in the hospital, and those who were informed by physicians
about spectacle use were reported to have a higher SCR.

There were no significant differences between the sexes and insurance groups. Most respondents (96%) had health
insurance; however, 43% were unaware of the spectacle-related benefits. Table 4 presents the distribution of spectacle
prescription status for PVA. Reasons for spectacle non-wear such as unawareness of problems (58.4%), need not felt
(33.3%), and social stigma (8.3%) were observed.

Multiple logistic regression was conducted for all variables, with a p-value less than 0.25. Multivariate analysis
determined the predictive factors that influenced SCR. The value of SCR was directly proportional with the proportion of
“met need”. The higher the proportion of “met need”, the higher the SCR value.
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Table 3 Bivariate Analysis of Spectacle Coverage Group with Socioeconomic and
Confounding Variables

Met Need Unmet Need SCR p value

n % n % %
Age
Productive 5 135 8 50 385 0.012°
Nonproductive 32 86.5 8 50 80
Sex
Male 12 324 6 375 66.7 0.7217
Female 25 67.6 10 62.5 714
Education
High 7 19 [ 6.3 87.5 0.046°
Average 20 54 5 31.2 80
Low 10 27 10 62.5 50
Occupation
Employed 7 19 6 37.5 50 0.177°
Unemployed 30 8l 10 62.5 68.6
Household income level
I'st quintile 8 21.6 10 62.5 44.4 0.012%
2nd quintile 14 37.8 4 25 777
3rd quintile 15 40.6 2 12.5 88.2
Insurance ownership
Yes 36 97.3 15 937 70.6 0517°
No | 27 | 6.3 50.0
Physician information
Informed 34 91.9 8 50 80.9 0.001°
Not informed 3 8.1 8 50 27.3
Place of surgery
Hospital 37 100 13 8l1.3 74 0.024°
Social charity 0 0 3 8.7 0

Note: *chi squared test, PFisher’s exact test.
Abbreviation: SCR, spectacle coverage rate.

Table 4 Distribution of Spectacles Prescription Status and Presenting Visual Acuity

PVA Total
6/12 6/18 6/60 N %

Spectacle prescription status

Prescribed and dispensed 33 3 0 36 67.9
Prescribed, but not dispensed 0 6 0 6 1.4
Not prescribed 4 5 2 I 20.7
Spectacle wear status

Nonwearer 0 10 2 12 22.6
Wearer 37 4 0 41 774

As shown in Table 5, a significant association was found between “met need” and physician’s recommendation with
odds ratio (OR) 25.99 (95% CI 2.59-260.10), age OR 7.78 (95% CI 1.01-59.93), and household income levels OR 4.39
(95% CI 1.10-17.47). Physician information, age group, and household economic level were predictive variables

strongly related to SCR. Physician information and age were confounding variables, aside from socioeconomic factors
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Table 5 Multivariate Analysis of Factors Predictive of “Met Need”

P OR 95% ClI
Lower Upper
Physician’s recommendation 0.006 25.99 2.59 260.10
Age 0.049 7.78 1.01 59.93
Household income levels 0.035 4.39 1.10 17.47

Abbreviations: OR, odds ratio, Cl, confidence interval.

that might influence SCR. The confidence interval of this analysis was found to be within a broad range; however, the
power analysis of this study was 8§0%.

Discussion

The SCR after cataract surgery in our population aged >50 years was 69.8%. To our knowledge, this is the first study to
report on SCR after cataract surgery. The RAAB survey in Takeo Province, Cambodia reported that only 18/273 (6%)
subjects wore spectacles after cataract surgery.” According to the survey, cataract surgery resulted in good visual acuity in
252/345 eyes (73%).” Refractive error after cataract surgery was found in 53/252 eyes (21.0%). Fifty-six out of 173
subjects in the RAAB survey in DKI Jakarta wore spectacles after cataract surgery. According to the RAAB survey in
DKI Jakarta, cataract surgery resulted in good visual acuity in 187/252 eyes (74%). A more recent study in Sweden
demonstrated a higher spectacle use postoperatively for distance glasses (48.7%).'® Tinner et al'' reported high post-
operative spectacle use (97%), however, only 2 subjects (3%) wore distance glasses as they demonstrated minimum
postoperative refractive errors."’

A higher proportion of “unmet need” caused low SCR and indicated unaddressed residual uncorrected refractive errors
which contributed to visual impairment and blindness. Spectacles are the easiest, simplest, and lowest-cost tools for correcting
refractive errors. A higher SCR would reduce the prevalence of refractive errors, visual impairment, and blindness.

The economic level of the household showed a significant difference. The higher the economic level of the household, the
higher the number of “met need”” and SCR. Higher household income levels are more likely to have higher SCR. This is in line
with the study by Gilbert et al” which reported varying SCR: 7.3% in low income households, 14.9% in middle income
households, and 25.9% in high income households. Emamian et al'? also reported that a higher number of unmet need was
found at a low socioeconomic level in Shahroud, Iran. This evidence shows that socioeconomic status is related to SCR.

The education group also had a significant difference, and groups with higher education had a higher number of met
need than the other education groups. The higher the education level, the higher the number of met need and SCR. These
results corresponded to SCR values in populations with refractive disorders in Baoshan district of China; Tehran, Iran;
and Timor Leste.'* "

SCR in Baoshan, China increased according to the level of education, which was 15.79% in the no-education group
and 63.22% in the junior/high school education or higher education group.'* The higher education group in Tehran Iran
had the highest SCR (83.4%) compared to the lower education groups, with no significant difference between the study
groups. SCR in the education group in the refractive error population in Timor Leste was 50.9%, while that in the no-
education group was 2.8%."

No difference in SCR was observed between employment status groups. This was in contrast to the reports of the
refractive error population in Timor Leste, where the SCR was higher in the employed subject group.'> This could be
explained by the type of occupation of our subjects which mostly required close-work activities, such as tailors, merchants,
business owners, boarding house owners, and electronic repairs. Tailors and electronic repairs are typically associated with
short-distance vision. This requires near or intermediate spectacles. The need for visual acuity tends to be affected by daily
activity. However, this study did not aim to conduct further examinations of respondents’ daily activities.

The nonproductive age group had a higher SCR than the productive age group, and demonstrated a strong correlation
with the number of met needs. These results were consistent with the studies conducted in Andhra Pradesh, India (with
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minimum age of 50) whereas age group of 70 years and above had a higher SCR (42.6%) compared to the age group of
50-69 years (23.9%).'® The results in this study were different from the studies on populations with refractive disorders
in Baoshan district of China (minimum age of 60 years) and Timor Leste (minimum age of 40 years).'>'> SCR of the age
group of 60—69 years in the refractive error population in Baoshan district of China was higher (56.9%) than age 70-79
(30.5%) and age 80 or older (15.69%)."* The SCR of younger age groups in the refractive error population in Timor
Leste was higher than that of the older age. The SCR in the age group of 4049 years, 50-59 years, 60—69 years and > 70
years age groups in Timor Leste were 21.2%, 18.4%, 14.8%, and 11.5%, respectively. However, there was no significant
difference in the refractive error population in each age group in Timor Leste (p=0.59).'°

The need for spectacles as a result of age might be affected by work or daily life activities, especially among
nonproductive age groups. However, this study did not aim to conduct a further analysis of the need for spectacles by age
related to daily activities. The productive age group in this study did not represent the actual productive age of the
population ie 15-64. The only limitation of this study was that the age of the participants was > 50 years. Although there
were significant differences in the productive age groups in this study, different results might have emerged if all
productive ages were included in the study.

The SCR in the female group was higher than that in the male group. This was in contrast to the results of a study on
other populations with refractive disorders, such as Andhra Pradesh, India, Tehran, Iran, Zoba Ma’ckel, Eritrea, Baoshan,
China, and Timor Leste which revealed no difference between the two groups.'> !’

Despite the high rate of insurance participation (96%), nearly half of the participants (43%) were unaware of the
spectacle-related benefits. Indonesia’s National Health Insurance (NHI) provides the benefit of spectacle procurement,
with the amount varying according to its class.'® Information about this benefit should be included in postoperative
education. Another issue that may arise is that opticians affiliated with the NHI are still limited and not in the direct
vicinity of the eye centers, thus creating barriers for spectacle procurement.

Our findings suggest that physicians’ recommendations for spectacle use were highly predictive of “met need”.
Seventy-seven percent of patients who were advised to obtain distance spectacles obtained new spectacles postopera-
tively and 78.9% of patients who were not advised did not obtain spectacles.'® This implies the role of physicians in
ensuring the continuity of care. Management of cataracts entails not only opacity removal, but also optimization of visual
outcomes by integrating visual rehabilitation with cataract post-surgery care. Considering a 40% increase in the effective
coverage of refractive error by 2030, our findings could serve as a basis for conceptualizing national action plans to
achieve this target.

Limitations
Our study included a small number of participants and a limited age group (= 50 years) which might not be representative
of the population. The correlation between reproductive age and SCR is yet to be determined because not all productive
age categories were included in the study. Younger individuals are more likely to dispense their spectacle prescriptions
compared to participants in our study. This could be a selection-bias that leads to underestimation of the spectacle
coverage rate. Further studies with a larger number of respondents and wider range of demographic characteristics should
be conducted.

Another limitation is the study period of this study ie 2015. Enhancements in cataract refractive surgery may have
evolved ever since.

Conclusion

Unmet need for spectacles following cataract surgery causes visual impairments. Factors, such as higher household
income levels and physicians’ recommendations for spectacle use, are predictive of higher spectacle use. Correction of
refractive error following cataract removal and physician’s recommendation should be a part of continuity of care.

Abbreviations
BVA, best visual acuity; CI, confidence interval; IOL, intraocular lens; PVA, presenting visual acuity; SCR, spectacle
coverage rate; RAAB, rapid assessment of avoidable blindness.
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