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ORIGINAL ARTICLE

Purpose: The purpose of this study is to determine the association between health insurance and the use of cataract surgical 
services. 
Methods: We conducted a systematic review and meta-analysis according to preferred reporting items for systematic review 
and meta-analysis guidelines. A literature search was performed on PubMed and ProQuest databases, screening all related 
articles in the past 10 years (2012–2022). Data were analyzed using RevMan 5.3 software, with pooled effect estimates re-
ported as an odds ratio (OR) with a 95% confidence interval (CI). 
Results: A total of seven observational studies with a total of 27,054 patients with cataracts were identified and included 
in the meta-analysis. The pooling results of these studies suggest that there is a statistically significant association between 
health insurance membership and cataract surgery utilization. Those who have health insurance are 1.28 times more likely 
to use cataract surgical services (OR 1.28, 95% CI 1.18–1.39, P < 0.00001). 
Conclusion: There is an association between health insurance membership and cataract surgery utilization. These results 
can guide focused interventions aimed at enhancing cataract surgery coverage.
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At least 2.2 billion people worldwide suffer from near- or 
distance-vision impairment. Nearly half of these instances 
– at least 1 billion – had vision impairment that might have 
been prevented or is still unaddressed, with cataract ac-
counting for the majority of these cases.[1] Cataracts are 

the primary cause of blindness, accounting for 15.2 million 
cases of blindness globally and remaining the second-
largest cause of moderate-to-severe vision impairment 
for 78.8 million people over the age of 50.[2] A cataract is a 
pathologic condition where the opacification of the eye’s 
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lens, results in altered vision and even blindness. The most 
common cause is a senile cataract which is caused by ag-
ing.[3] The number of adults over 50 who are blind or have 
moderate-to-severe visual impairment has steadily in-
creased since 1990, with refractive disorders and cataracts 
showing the greatest increases in prevalence and pro-
jected to keep rising in the future.[2,4] Surgical intervention 
is currently the only method for treating cataracts.[5]

The recommended feasible global target for effective cov-
erage of cataract surgery by 2030 is a 30% point increase 
in effective coverage of cataract surgery.[6] Cataract surgi-
cal coverage is still inadequate in many places, especially 
in low-middle-income countries. There are still barriers 
that keep patients from utilizing the services. The expense 
of accessing eye care services is a substantial barrier and 
can severely limit the well-being and life opportunities for 
individuals, and their families. Many people are unable to 
get crucial eye health services due to the high expense 
of healthcare.[7] The cost was known most commonly re-
ported barrier increasing usage of cataract surgery.[8]

To eliminate financial barriers, eye care must be financed 
through the general health system. Health insurance pool 
risk mechanisms are strongly desired to provide access for 
the whole population and reduce eye care costs.[9] Health-
care is funded by a range of sources, including government 
budgets, social health insurance agencies, and households. 
In high-income countries, the median out-of-pocket health 
expenditures amount to <20% of overall health expendi-
tures, whereas in low-income nations, it exceeds 40%. Out-
of-pocket expenses are a major financial burden on those 
who utilize the health services including cataract surgery 
services and a barrier to receiving health services, particu-
larly for the poor.[7,10]

Despite the global importance of addressing cataract-re-
lated vision impairment, there is limited research concern-
ing the association between health insurance membership 
and cataract surgery utilization. Filling this gap is essential 
to comprehend the role of health insurance in improving 
access to cataract surgery and reducing the burden of 
cataract-induced blindness. Understanding this relation-
ship is also crucial for identifying barriers and informing 
policymakers to promote universal access to eye care ser-
vices and contribute to the achievement of the 2030 global 
target for effective cataract surgical coverage.

Materials and Methods 
This systematic review employed a search strategy on 
PubMed and ProQuest databases to identify articles pub-

lished between January 2012 and December 2022. The ob-
jective was to explore the association between health in-
surance and cataract surgery. Specific keywords were used 
during the search process, including “cataract surgery,” 
“cataract surgical coverage,” “cataract surgical service,” and 
“cataract surgical uptake.” In addition, the search incorpo-
rated terms related to health insurance, namely, “health 
insurance,” and “insurance”. The study adhered to the pre-
ferred reporting items for systematic review and meta-
analysis (PRISMA) guidelines. The methodology encom-
passed systematic search, article identification, screening, 
and feasibility analysis by following PRISMA guidelines.

This study encompassed a review of English literature pub-
lished from January 2012 to December 2022, employing 
specific inclusion criteria. The inclusion criteria consisted 
of studies conducted in the general adult population, 
which reported either the odds ratio (OR) or the number 
of cataract surgeries performed with health insurance fi-
nancing. Articles investigated the relationship between 
cataract surgeries and insurance financing membership; 
we included all types of health insurance including social 
health insurance, tax-based health insurance, and private 
insurance. Excluded from the study were letters, editorials, 
abstracts, and studies with insufficient data. For each study 
meeting the inclusion criteria, relevant information was 
collected, including the first author’s name, country, year 
of publication, study design, sample size, P-value, and OR.

The assessment tool employed in this study was the Joanna 
Briggs Institute Instrument, consisting of eight items on a 
scale.[11] Only articles with a low risk of bias were included 
in the meta-analysis. The OR values from each study were 
extracted and entered into the RevMan 5.3 software. Statis-
tical tests were utilized to evaluate heterogeneity between 
studies, and if the heterogeneity was found to be signifi-
cant and/or high (P < 0.10 and/or I2 ≥ 50%), the random 
effects model was utilized. Conversely, the fixed effects 
model was employed when the heterogeneity was not sig-
nificant and/or low (P > 0.10 and/or I2 < 50%). To assess 
publication bias, a funnel plot was utilized as a visual tool.

Results
Figure 1 shows the PRISMA flow diagram illustrating the 
process of the study selection. A systematic search was 
conducted on two databases, PubMed (203 articles) and 
ProQuest (507 articles), resulting in a total of 710 articles. 
After removing duplicates, a total of 621 articles were 
screened for titles and abstracts. We identified 227 articles 
that appeared potentially relevant to our study. After as-
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sessing the eligibility, 58 articles underwent full-text review. 
Fifty-one articles were excluded due to: (1) Inadequate data 
or not reporting either the OR or the number of cataract 
surgery performed/number requiring cataract surgery (for 
manual OR calculation), (2) not specific for health insurance 
membership, and (3) published before 2012. Finally, seven 
articles were included in the meta-analysis.[12-18]

Table 1 provides an overview of the characteristics of the 
studies included in this systematic review, such as the 
first author’s name, country, published year, study design, 
sample size, P-value, and OR. A total of seven articles were 
identified from several countries including Ghana, Aus-
tralia, China, Germany, India, and England. It has been doc-
umented in two out of seven articles that having health 
insurance and having cataract surgery are significantly re-
lated. All of the studies included in quantitative synthesis 
were classified as having a low risk of bias (Table 2).

A meta-analysis of seven observational studies (three 
cross-sectional studies and three cohort studies) with a to-
tal of 27,054 patients with cataracts was conducted to de-

Table 1. Characteristics of studies

First Author Country Published year Study design Sample size P-value Odd ratio (CI)

Dogbe et al. Ghana 2015 Cross-sectional 5571 P=0.055 1.66 (0.98–2.79)
Hambisa et al. Australia 2022 Cohort 6229 P=0.0086 1.27 (1.16–1.39)
Ren et al. China 2015 Cross-sectional 116 P=0.782 1.22 (0.30–4.90)
Schuster et al. Germany 2020 Cohort 10.544 P=0.50 1.22 (0.69–2.15)
Vimalraj et al. India 2022 Cross-sectional 161 P=0.363 2.10 (0.41–10.7) 
Whillans and Nazroo  England 2014 Cohort 2091 P=0.01 1.42 (1.06–1.89)
Xu et al. China 2018 Cross-sectional 2342 P=0.71 0.90 (0.52–1.55)

CI: Confidence interval.

Table 2. Risk of bias of individual studies

First author 
(published year) 1 2 3 4 5 6 7 8 Summary item (%) Interpretation

Ren et al. Yes Yes Yes Yes No No Yes Yes 75 Low risk of bias
Xu et al. Yes Yes Yes Yes No No Yes Yes 75 Low risk of bias
Hambisa et al. Yes Yes Yes Yes Yes Yes Yes Yes 100 Low risk of bias
Whillans and Nazroo  Yes Yes Yes Yes Yes Yes Yes Yes 100 Low risk of bias
Vimalraj et al. Yes Yes Yes Yes No No Yes Yes 75 Low risk of bias
Schuster et al. Yes Yes Yes Yes No No Yes Yes 75 Low risk of bias
Dogbe et al. Yes Yes Yes Yes Yes Yes Yes Yes 100 Low risk of bias

Eight question scale items for risk of bias. 1 = were the criteria for inclusion in the sample clearly defined? 2 = were the study subjects and the setting described 
in detail? 3 = was the exposure measured in a valid and reliable way? 4 = were objective, standard criteria used for measurement of the condition? 5 = were 
confounding factors identified? 6 = were strategies to deal with confounding factors stated? 7 = were the outcomes measured in a valid and reliable way? 8 = 
was appropriate statistical analysis used?

Fig. 1. Preferred reporting items for systematic review and meta-analy-
sis (PRISMA) flow diagram. n: number of articles.
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termine the pooled effect estimates reported as OR with 
a 95% confidence interval (CI). Meta-analysis of cataract 
surgery utilization with health insurance membership 
showed pooled OR of 1.28 (95% CI 1.18–1.39) with P < 
0.00001 which health insurance increases the likelihood of 
using cataract surgical services (Fig. 2). The heterogeneity 
was not significant (P = 0.75 and I2 0%) and a fixed effect 
model was adopted. Asymmetrical patterns on the funnel 
plot indicate a propensity of publication bias (Fig. 3).

Discussion
The present study found a significant association between 
health insurance membership and cataract surgery utiliza-
tion. Specifically, those who have health insurance are 1.28 
times more likely to use cataract surgical services compared 
to those who do not have health insurance ownership.

The primary barrier impeding the utilization of cataract 
surgery services predominantly lies in the financial aspect, 
as revealed by 52.0% of individuals afflicted with cataract-
induced blindness who cited their incapacity to finance the 
surgical procedure as the decisive factor for not undergoing 
cataract surgery.[19] A study by Broman et al.(2005) identi-
fied key predictors for the attainment of cataract surgery 
within the population, emphasizing the significance of ac-

cessible medical care: Individuals with regular health-care 
services or possessing health insurance exhibited notably 
elevated rates of cataract surgery coverage.[20] Afford-
abilities of eye care services are influenced by the cost of 
treatment, income level, indirect costs such as the loss of 
productivity and foregone earnings, and health insurance 
status. The main obstacles to receiving care, particularly in 
low- and middle-income nations, have been identified as 
direct costs, involved in accessing eye care, transportation, 
and associated pharmaceutical interventions.[21,22]

Several studies reveal that people without health insur-
ance use eye care services at significantly lower rates than 
people with health insurance, which provides further evi-
dence of the impact of direct costs for eye care.[23-25] This 
becomes a greater problem when services in the public 
sector are constrained by a lack of human resources and 
when the majority of individuals either lack the necessary 
health insurance coverage or cannot afford treatment 
in the private-for-profit sector.[7] Uninsured participants 
exhibit a higher propensity for unmet cataract surgery 
needs to be compared to their insured counterparts, ne-
cessitating a comprehensive expansion of health insurance 
coverage. The integration of insurance coverage serves as 
a vital strategy for policymakers, as it holds the potential 
to substantially mitigate unaddressed cataract surgery re-
quirements.[26] Insurance coverage exhibits a strong corre-
lation with enhanced health-care accessibility and superior 
health outcomes, enabling individuals with private health 
insurance to access the services of their preferred surgeons 
and expedite the surgical process.[13]

A study conducted by Xu et al. (2018) reported that finan-
cial impediments encompass more than mere health insur-
ance aspects, encompassing transportation expenses and 
government policies about health insurance reimburse-
ment for cataract surgery. These multifaceted factors exert 
a pronounced influence on the augmentation of cataract 
surgery rates.[18] The elimination of financial barriers 
through the elimination of cataract surgery costs emerges 
as a pivotal facilitator, fostering the utilization of treatment 
and health-care services.[17] According to the systematic 
review study of Erlangga et al. (2019), which compiles infor-
mation on the benefits of health insurance on using health-
care services, utilizing curative care generally revealed a 
favorable effect, with the majority of research showing a 
statistically significant positive effect. The impact on overall 
utilization is not affected by the type of insurance, with the 
majority of the research pointing to an increase in overall 
utilization by the insured.[27]

Fig. 2. Forest plot of odd ratio for cataract surgery utilization by health 
insurance membership. A black rectangle represents a pooled 
Odd Ratio of 1.28 (95% CI, 1.18-1.39) with P value<0.00001 from 
all studies (red squares). SE: Standard error; IV: Inverse variance; 
CI: Confidence interval; df: Degree of freedom.

Fig. 3. Funnel plot of odd ratio for cataract surgery utilization by health 
insurance membership. SE: Standard error; OR: Odd ratio.
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The treatment of other eye disorders and cataract surgery 
are already covered through social health insurance pro-
grams in some low- and middle-income nations. However, 
several nations have put restrictions on the total number 
of surgical procedures that can be claimed per accredited 
surgeon due to significant increases in the cost of cataract 
surgery and the accompanying expenses to health insur-
ance carriers.[7] The utilization of cataract surgical services 
is significantly influenced by factors related to health insur-
ance. The progressive escalation of total cataract surgery 
volumes annually corresponds to the expansion of health 
insurance coverage within the community, underscoring 
the substantial impact of insurance availability on cataract 
surgery rates.[28] Notably, cost represents a specific deter-
minant linked to cataract surgery utilization, as surgical 
expenses significantly fluctuate while additional factors 
such as transportation costs to hospitals assume critical 
importance. Remarkably, the Indian context shows the 
transforming impact of cost-reduction initiatives and the 
availability of patient transportation, effectively enhancing 
coverage for cataract surgery.[29]

To enhance access to financial risk protection, countries 
should transition from relying on out-of-pocket payments 
to implementing compulsory prepayment systems with 
pooled funds. Although this shift may pose challenges for 
certain countries, priority should always be given to es-
sential services and marginalized populations, particularly 
those living in poverty. When implementing insurance or 
other mandatory prepayment schemes, countries should 
ensure that the inability to pay does not hinder individuals 
from obtaining coverage.[30]

Conclusion
Health insurance membership is an influencing factor in 
the usage of cataract surgical services to overcome the cost 
barrier related to cataract surgery. Those who have health 
insurance are more likely to use cataract surgical services. 
These results can guide focused interventions aimed at en-
hancing cataract surgery coverage.
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