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Quality of Life and Economic Outcomes after
Cataract Surgery in Vietnam
The VISIONARY Study
Beverley M. Essue, PhD,1 Qiang Li, MBiostat, BPH, AStat,2 Maree L. Hackett, PhD,2
Lisa Keay, PhD,2 Beatrice Iezzi,3 Khanh Duong Tran, BSc,4 Huynh Tan Phuc, MD,4
Stephen Jan, PhD,2 on behalf of the VISIONARY study team*
Purpose: To measure the change in quality of life and economic circumstances after cataract surgery and
identify the predictors of an improvement in these outcomes.
Design: A multicenter, prospective, longitudinal cohort study.
Participants: Participants aged 18 years were recruited to the study if the clinical assessment of their bestuncorrected vision was 6/18 in the better eye because of cataract.
Methods: Cataract surgery.
Main Outcome Measures: Data were collected on quality of life and a multidimensional assessment of
household economic circumstances (work status, income, asset ownership, household economic hardship, and
catastrophic health expenditure).
Results: At 12 months follow-up, 381 of 480 participants were re-interviewed, and all had undergone
surgery. There was a signiﬁcant improvement in quality of life. Household economic circumstances also improved
(mean change paid work participation/month: 44.5 hours, P < 0.0001; mean change unpaid work participation/
month: 89.5 hours, P < 0.0001; change in proportion with hardship: 17%, P < 0.0001; and change in proportion
with catastrophic health expenditure: 7%, P ¼ 0.02). Improvements were most likely in near-poor households
and were related to the type of surgery and complications after surgery.
Conclusions: This research showed that cataract surgery is associated with meaningful improvements in
quality of life and household economic circumstances that are indicative of positive transitions out of poverty.
Given the unmet need for cataract surgery in low- and middle-income countries where cataract impairment is
substantial, this research demonstrates the potential of a relatively simple, low-cost health intervention to greatly
improve household economic circumstances. Ophthalmology 2014;121:2138-2146 ª 2014 by the American
Academy of Ophthalmology.
*Supplemental material is available at www.aaojournal.org.

The empirical evidence on the outcomes of cataract surgery
in low resourced settings has mainly focused on quality and
surgical outcomes1e3 and on the impact of improved vision
on health and social outcomes, such as quality of life,4,5 the
avoidance of injuries,6 and enhanced social engagement.7
Indeed, evidence on the association between low vision,
regardless of the cause, and impaired quality of life and
functional capacity has helped to support the case for the
expansion of services in low- and middle-income countries,8 as has evidence on the cost-effectiveness of surgery in
these settings.9,10 Despite this, access to and availability and
affordability of cataract procedures still remain limited in
these settings, and many individuals continue to live with
avoidable blindness.11
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The impact of low vision can have profound economic
effects for individuals and their households.12,13 This is
explained partly by the vicious cycle of illness-induced
poverty, where impaired vision and related illness can
reduce opportunities for productive employment, leading to
poor economic circumstances and further impoverishment
from the costs associated with treatment. Breaking this cycle
of poverty and blindness is a priority for the elimination of
avoidable blindness globally14 and is vital for progressing
economic development in low- and middle-income settings.
In the few studies that have examined the relationship
between surgery and poverty alleviation, cataract surgery
was shown to increase per capita expenditure and time in
productive work.15,16 However, longer follow-up, which is
http://dx.doi.org/10.1016/j.ophtha.2014.05.014
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often costly and not feasible in these settings,17 is needed to
determine the impact of surgery on poverty and whether the
effect is sustained. This raises 2 issues for research on this
topic. First, in the absence of longitudinal data, a
multidimensional approach to measuring economic wellbeing, using interim economic and social outcomes, will
provide evidence of positive transitions out of poverty.
Second, incorporating a broader range of outcomes, such as
quality of life, work status, income, economic hardship, and
the affordability of cataract surgery, acknowledges the
social determinants of low vision and provides a comprehensive picture of the impact of surgery on household
economic circumstances and ultimately on its relationship to
the alleviation of poverty.18
The economic impact of vision impairment due to cataracts can be particularly catastrophic in Vietnam given poor
access to necessary, timely, and affordable health care, the
absence of social security safety nets, and the existence of a
complex health insurance system that still relies heavily on
out-of-pocket costs to fund medical care. Data on the individual economic outcomes and quality of life associated with
cataract surgery are needed to inform priority-setting, health
care planning, and further investment in eye-health services.
The inVestIgating the pSychologIcal and ecONomic
impAct of cataRact surgerY (VISIONARY) study in Vietnam was a multicenter prospective longitudinal cohort study
that aimed to measure the change in quality of life and
economic circumstances associated with cataract surgery
and to identify the predictors of an improvement in these
outcomes in a cohort of participants in Vietnam.

Methods
Ethical approval was obtained from the University of Sydney
(13407), and all study participants provided written informed
consent using certiﬁed translations of approved participant information and consent forms.
The methods have been published.19 VISIONARY was a
multicenter prospective longitudinal cohort study conducted in 4
provinces of Vietnam: Hue, Binh Dinh, Vinh Long, and Thai
Binh. Health centers in each Province provide eye health services
and coordinate regular eye health outreach, screening, and referral
services in regional and rural areas. Individuals also can present
directly to a health center for referral for surgery. Cataract surgery
is free of charge, partially covered by health insurance, or paid in
full by individuals (i.e., out-of-pocket costs), depending on the insurance status of the patient (Supplementary Background, available
at www.aaojournal.org).
Consecutive participants were recruited between April and
November 2011 by ophthalmic staff from vision outreach programs
and the health facility in each region. Uncorrected vision (i.e.,
without spectacles) was measured in full daylight using a Landolt
tumbling “C” eye chart on one side and measured at a 5-m distance.
Vision <3/60 was assessed using the detection of counting ﬁngers,
hand motion, light perception, and no light perception from a 1- or
3-m distance. At the health facilities, uncorrected vision was
measured using a Landolt or Snellon tumbling “E” chart, hung on
the wall and read from a 5-m distance, with or without electric lamp
backlighting. In Vietnam, it is standard practice for vision to be
tested without correction. Vision in the better-seeing eye was used to
characterize the level of vision impairment.

Participants aged 18 years were recruited to the study if the
clinical assessment of their best uncorrected vision was 6/18 in
the better eye and they had not had prior cataract surgery.
Each facility provided 2 common cataract procedures: extracapsular cataract extraction, also called “small incision cataract
surgery,” or phacoemulsiﬁcation. The cost of the surgery was set
by each facility on the basis of the relevant health treatment cost
circular of the government.
Consented participants were interviewed face-to-face at baseline
after vision testing, and follow-up interviews were conducted in each
participant’s home at 6 and 12 months after referral for cataract
surgery. Structured questionnaires were used to collect data on
sociodemographics, household economic circumstances, medical
history, health service use, out-of-pocket costs, health-related quality
of life (measured using the Short Form 12 version 2 tooleQuality
Metric, www.qualitymetric.com), and psychologic well-being.20
Best uncorrected vision was measured by ophthalmic staff during
follow-up interviews as described earlier. Vision was recorded as
the logarithm of the minimum angle of resolution. The logarithm of
the minimum angle of resolution is a continuous score; a smaller
value equates to better vision (i.e., 0 ¼ 20/20). The study tools were
developed and pilot tested with study investigators in Vietnam to
ensure acceptability and applicability. All materials were developed
in English, and certiﬁed Vietnamese translations were produced.
The primary outcome was health-related quality of life,
measured using the Short-form 12v2 questionnaire from which a
physical component score (PCS) and mental component score
(MCS) are calculated. A validated Vietnamese translation of the
tool was used.21
The secondary outcome was a multidimensional assessment of
household economic circumstances, measured with the following
outcomes: (a) work participation; (b) income; (c) asset ownership;
(d) economic hardship, and (e) catastrophic health expenditure.
A. Work status: Average number of hours in paid and unpaid
work in the previous month.22
B. Income: Self-reported estimate of annual household income from all sources. Equivalized income was calculated
to account for the household composition23 and is
reported as annual income. Data collection at baseline
and 12-month follow-up occurred at the same time of
year; thus, it is unlikely that seasonal differences in
income and work status affect these data.
C. Asset ownership: Self-reported value of household nonlivestock (i.e., land, motorbikes) and livestock assets.24
D. Economic hardship (hardship hereafter): A measure constructed using questions about failure to pay basic living
and medical expenses and whether assistance was needed
to pay these expenses.22,25,26 Hardship was a dichotomous variable where a reported inability to make a
payment or the need for assistance was classed as a case
of hardship.
E. Catastrophic health expenditure: A measure of the burden
of out-of-pocket costs for surgery, deﬁned as total health
expenditure that exceeded 30% of household income.27
Sample size was calculated to detect an improvement in healthrelated quality of life after cataract surgery. By assuming a loss to
follow-up rate of 40%, 266 participants were needed to detect a
4-point difference28,29 in the physical functioning with 90% power,
a 5% 2-sided signiﬁcance level, and a standard deviation (SD) of 17.
We aimed to recruit at least 400 individuals to allow sufﬁcient
numbers to investigate the secondary outcome in this analysis.
Equal numbers of participants from each study site and a 1:1 ratio of
participants from the vision outreach programs and those presenting
directly to the health facilities were recruited.
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Data analyses were conducted using SAS Enterprise 5.1 (SAS
Inc, Cary, NC) and were restricted to participants with baseline and
follow-up outcome data following the published analysis plan.19 A
pre-post analysis with comparison with an unmatched control
group was prespeciﬁed. Because all participants in this study
underwent cataract surgery, the analysis was completed without
comparison with a control group.
a) Baseline characteristics: We examined differences between
participants by location of recruitment and by lost to
follow-up status, using the independent t test and the chisquare test for continuous and categoric variables,
respectively.

dichotomous variable was created to signify
improvement in each outcome, deﬁned as follows:

an

i. Quality of life: 5 point increase in the PCS or MCS
scores31;
ii. Paid work participation: 10 hours increase in hours
per month;
iii. Annual income: US $1000 in the 12 months after
surgery;
iv. Hardship: a reduction in the proportion of the study
population reporting hardship (i.e., change in hardship
status at baseline to “no hardship” at 12 months).
Potential covariates of the categoric improvement end points
were identiﬁed using univariate analyses (P < 0.25). Correlation
and ﬁrst-order interaction between variables were assessed. Five
generalized estimating equation models were built using manual
variable selection of all variables signiﬁcant at P < 0.25. All
models were adjusted for the intraclass correlation coefﬁcient,
calculated as between-cluster variance divided by total variance, to
account for the clustering effect by site.

b) Change in outcomes after surgery: For quality of life and
hours in work, paired t testederived P values were
compared. To correct for the skewed income and asset
ownership data, median differences and 95% conﬁdence
intervals (CIs) were calculated by the bootstrapping
method.30 For hardship and catastrophic health
expenditure, paired proportions were compared using the
McNemar’s test to account for the correlation of events
over time.

Results

c) Determinants of improvements in quality of life, hours in
paid work, income, and hardship at 12 months: A new

A total of 480 participants consented to the study and completed
baseline assessments (Fig 1). A total of 462 of 480 participants

Figure 1. Flow of participants into the study. fu ¼ follow-up.
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Table 1. Baseline Sociodemographic Characteristics Overall, by Study Site, and by Location of Recruitment
Location of Recruitment
Baseline Characteristics
Age, yrs, mean (SD)
Sex
Male
Female
Marital status
Married
Single
Other
Illiterate/no formal education
Any health insurance
Type of health insurance
Poor*
Government (other)
Voluntary
Household head
Farmer
Source of income
Crops
Agricultural sidelines
Family business
Wages
Remittances and gifts
Wealth indicators
Own land
Electricity
Running water
Indoor toilet facility
Children NOT in school
Time with vision problems, years, mean (SD)
Other illness affecting ability to work
Have a career
Planning to have surgery
Best uncorrected VA in best eye,
logMAR, mean (SD)
Type of surgery (reported at 6 mos)
ECCE
Phacoemulsiﬁcation surgery

Overall n[381

Vision Outreach Program n¼192

Eye-Health Facility n¼189

P Value

70.2 (11.1)

69.9 (10.2)

70.5 (11.9)

0.6
0.4

132/378 (35%)
246/378 (65%)

62/190 (33%)
128/190 (67%)

70/188 (37%)
118/188 (63%)

307/369
34/369
28/369
45/379
344/379

(83%)
(9%)
(8%)
(12%)
(91%)

152/183
8/183
23/183
31/190
164/192

(83%)
(4%)
(13%)
(16%)
(85%)

155/186
26/186
5/186
14/189
180/187

(83%)
(14%)
(3%)
(7%)
(96%)

35/344
19/344
207/344
255/361
202/279

(10%)
(6%)
(60%)
(71%)
(72%)

24/164
8/164
108/164
118/183
89/119

(15%)
(5%)
(66%)
(64%)
(75%)

11/180
11/180
99/180
137/178
113/160

(6%)
(6%)
(55%)
(77%)
(71%)

157/376
103/376
54/376
51/376
11/376

(42%)
(27%)
(14%)
(14%)
(3%)

99/189 (52%)
56/189 (30%)
20/189 (11%)
14/189 (7%)
0

58/187
47/187
34/187
37/187
11/187

(31%)
(25%)
(18%)
(20%)
(6%)

367/378
369/376
200/374
235/373
15/367
2.1
186/375
227/373
364/369
1.30

(97%)
(98%)
(53%)
(63%)
(4%)
(1.7)
(50%)
(61%)
(99%)
(0.77)

184/187
184/186
111/185
112/187
7/187
1.9
95/189
132/182
179/180
1.25

(98%)
(99%)
(60%)
(60%)
(4%)
(1.8)
(50%)
(73%)
(99%)
(0.80)

0.1
0.3
0.01
0.2
0.7
0.004
0.8
<0.0001
0.2
0.2

20 (10%)
169 (89%)

<0.0001
<0.0001

<0.0001

178 (47%)
203 (53%)

183/191
185/190
89/189
123/186
8/180
2.4
91/186
95/191
185/189
1.35

(69%)
(97%)
(47%)
(66%)
(4%)
(1.5)
(49%)
(50%)
(98%)
(0.73)

158 (82%)
34 (18%)

0.007
0.0003
0.009
0.6
0.04
0.009
0.4
<0.0001

ECCE ¼ extracapsular cataract extraction; logMAR ¼ logarithm of the minimum angle of resolution; SD ¼ standard deviation; VA ¼ visual acuity.
*Health insurance for the poor falls within the Compulsory Health Insurance, noncontributory scheme.

(96%) underwent ﬁrst cataract surgery before their scheduled
6-month interview. The 12-month follow-up was completed in
November 2012, and the average follow-up period was 357.2 days
(SD, 58.6). At baseline, individuals lost to follow-up were older
(mean difference ¼ 4.1 years, P ¼ 0.0005), less likely to be
married (P ¼ 0.01), and less likely to have voluntary health insurance (P ¼ 0.0003). There were no other signiﬁcant differences
in sociodemographic characteristics between the participants lost to
follow-up and the study population with complete follow-up data.
Participants recruited from the vision outreach programs and
directly from the eye-health facilities were similar in age, sex,
marital status, and occupation (Table 1). Participants from the
eye-health facilities were more likely to be literate, to have
some formal education, to identify as the household head, and to
generate income from a variety of sources. Although there were
high rates of health insurance coverage in both groups, those from
the eye-health facilities were less likely to have insurance for the
poor or voluntary health insurance. Individuals from the eyehealth facilities reported a shorter history of vision problems
and were more likely to receive assistance from a family career. At

baseline, nearly all participants reported an intention to undergo
cataract surgery.
Mean baseline vision in the study population was 1.30 (SD,
0.77) (3/60) without any spectacle correction. Cataract surgery was
associated with a signiﬁcant improvement in vision at 12 months, to
0.55 (SD, 0.38) (6/18e6/24) (mean change: 0.75; 95% CI, 0.68
to 0.83; P < 0.0001), although it was not comprehensively
assessed with refraction to determine best-corrected visual acuity.
There was a signiﬁcant improvement in health-related quality of
life after surgery (Table 2). Both the PCS and MCS increased
signiﬁcantly by 5.5 units (95% CI, 4.5e6.5; P < 0.0001) and 5.0
units (95% CI, 3.6e6.4; P < 0.0001), respectively.
Work participation also increased signiﬁcantly in the 12 months
after cataract surgery. The mean number of hours in paid work
increased by 44.5 hours per month for participants who were in
paid work before surgery (95% CI, 30.75e58.3; P < 0.0001), and
the mean number of hours in unpaid work increased by 89.5 hours
per month (95% CI, 73.4e105.7; P < 0.0001).
Participants also reported an increase in median annual household income (median change: US $58; 95% CI, 27e220;
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Table 2. Comparison Outcomes at Baseline and Follow-up
A. Quality of Life and Continuous Household Economic Outcomes
N ¼ 381

Outcome
Quality of life
SF12v2
PCS
MCS
Household economic outcomes:
Hours in paid work per month
Hours in unpaid work per month
Annual income*,y
Medianz (Q1, Q3)
Asset ownership*
Medianz (Q1, Q3)

Before Surgery
Mean (SD)

364
364

32.99 (9.69)
44.39 (9.90)

144
257
306
306
381
381

90.12
92.97
734
451
1529
663

(80.32)
(62.44)
(748)
(244, 947)
(2359)
(331, 1420)

After Surgery
Mean (SD)

Mean Change, After-Before
(95% CI)

38.48 (9.20)
49.38 (8.14)
134.58
182.52
1005
509
1393
994

(86.71)
(117.45)
(3600)
(309, 947)
(1335)
(568, 1657)

5.49 (4.46e6.53)
4.99 (3.61e6.37)
44.46
89.55
271
58
136
331

(30.65e58.28)
(73.39e105.70)
(134 to 675)
(27e220)
(389 to 81)
(237e521)

P Value Change

<0.0001
<0.0001
<0.0001
<0.0001
0.70
<0.0001
0.70
<0.0001

B. Hardship and Financial Catastrophe

Economic hardship
Financial catastrophe

n

Before Surgery

After Surgery

McNemar’s Test P Value

Rate Ratio (95% CI)

P Value

366
212

220 (66%)
27 (13%)

163 (49%)
13 (6%)

<0.0001
0.02

0.75 (0.66e0.86)
0.47 (0.29e0.78)

<0.0001
0.004

CI ¼ conﬁdence interval; MCS ¼ mental component score; PCS ¼ physical component score; Q1 ¼ Quartile 1; Q3 ¼ Quartile 3; SD ¼ standard deviation;
SF12v2 ¼ Short Form 12 version 2.
*Income and assets are reported in US dollars. US $1yVNDC21,124 (2011).
y
Equivalized income is reported, calculated using the Organization for Economic Cooperation and Development equivalence scales. Note: household
composition did not change signiﬁcantly between baseline and follow-up data-collection periods.
z
95% CIs were estimated by the bootstrapping method.

P < 0.0001) and median total asset ownership (median change: US
$331; 95% CI, 237e521; P < 0.0001).
At baseline, 64% of participants reported hardship (Table 2). The
most common sources of stress in the previous year were utility bills
(e.g., electricity and phone bills) (29.4%), medications (27.8%),
medical consultations (23.4%), and health insurance premiums
(22.8%). Some 16.5% of participants reported not attending
medical appointments, and 23.7% of participants did not purchase
medications because of cost. In response to these cost pressures,
35.4% of participants used savings that had been put aside for
other purposes, 21.0% asked for assistance from friends and
family, and 14.4% used a range of other strategies, including
obtaining personal loans, selling assets, and seeking assistance
from government support organizations.
There was a signiﬁcant decrease in the proportion of participants
with hardship after surgery (absolute change: 17%, P < 0.0001).
This represented a rate ratio of 0.75 (95% CI, 0.66e0.86,
P < 0.0001) for hardship after surgery in the study population.
There was also a signiﬁcant decrease in the burden of out-of-pocket
costs. The proportion of participants experiencing catastrophic
health expenditure decreased signiﬁcantly by 7 percentage points (P ¼
0.02), producing a rate ratio of catastrophic health expenditure
after surgery of 0.47 (95% CI, 0.29e0.78; P ¼ 0.004).
Tables 3 to 6 (available at www.aaojournal.org) show the
univariate relationships for each quality of life and economic
improvement variable. From the multivariate analyses, participants
who had an improvement in the physical aspects of quality of life
(PCS) did not have complications after surgery (odds ratio [OR],
2.0; 95% CI, 1.4e2.5), were not in the poorest households such
that they qualiﬁed for health insurance for the poor at baseline
(OR, 0.8; 95% CI, 0.6e0.9), and were not wealthy enough to have
indoor running water or an indoor toilet (OR, 1.4; 95% CI,
1.3e3.3) (Table 7). Those who had an improvement in the mental
aspects of quality of life (MCS) were more likely to have had
phacoemulsiﬁcation surgery (OR, 1.4; 95% CI, 1.1e1.7) and came
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from households that did not have indoor running water or an
indoor toilet (OR, 1.4; 95% CI, 1.3e3.3). An increase in the
number of hours per month in paid employment was more likely
among households that had indoor running water (Table 8). An
improvement in annual income was most likely among households
that did not have health insurance for the poor at baseline (OR,
0.6; 95% CI, 0.4e0.9). In households that recovered from
hardship, the household member who had surgery was more likely
to be female (OR, 1.3; 95% CI, 1.1e1.4) and to have better vision
at 12 months (OR, 0.6; 95% CI, 0.4e0.8).

Discussion
This study demonstrated that cataract surgery is associated
with clinically meaningful improvements in quality of life
12 months after surgery.31 These results underscore the
potentially profound social and health beneﬁts associated
with improved vision after removal of a cataract and
support other ﬁndings on the important relationship
between vision and quality of life.4,5 Given the relatively
poor vision measured in the study population before surgery
and the high uptake of surgery, ensuring more timely access
to this procedure will maximize opportunities for sustaining
and improving quality of life within older populations in
Vietnam, where blindness due to cataracts continues to be a
major contributor to the burden of disease.32
By using a multidimensional assessment of household
economic circumstances, we reinforced the positive
economic outcomes that are experienced relatively soon
after surgery. The results highlight the value of achieving
optimal vision after surgery because this was a key factor in
recovery from hardship. This research also reinforces the

Essue et al
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Table 7. Multivariate Results of Population Characteristics Associated with an Improvement in Quality of Life 12 Months after Surgery
Improvement in Quality of Life
Physical Component Score
Population Characteristics
Sex
Male
Female (Ref)
Age
Married
Yes
No (Ref)
Household has toilet facility indoors/running water
No
Yes (Ref)
Vision at 12 mos*
Complications post-surgery
No
Yes (Ref)
Type of surgery
Phacoemulsiﬁcation surgery
ECCE (Ref)
Health insurance for the poory
Yes
No (Ref)

Mental Component Score

OR

95% CI

P Value

OR

95% CI

P Value

1.9

1.0e3.6

0.06

0.7

0.5e1.0

0.08

1.0

1.0e1.0

0.6

1.0

1.0e1.0

0.7

0.9

0.5e1.7

0.7

1.3

0.7e2.7

0.4

1.4

1.3e3.3

1.4

1.3e3.3

<0.0001

0.9

0.6e1.4

-

-

-

2.0

1.4e2.5

3.3

0.6e4.1

0.1

0.9

0.6e1.4

0.7

1.4

1.1e1.7

0.02

0.8

0.6e0.9

0.004

1.0

0.8e1.3

0.8

<0.0001
0.6
<0.0001

CI ¼ conﬁdence interval; ECCE ¼ extracapsular cataract extraction; OR ¼ odds ratio.
See Supplementary ﬁle for univariate results for each outcome.
*Vision at 12 months was not identiﬁed as a variable for inclusion in the multivariate analysis for improvement in the mental component score.
y
Compulsory health insurance, noncontributory scheme.

value of ensuring access to surgery for female patients
because female patients undergoing operation return to
households that are more likely to recover from hardship 12
months after surgery.
Other studies, although few, have shown that cataract
surgery is associated with increased productivity of the
person receiving surgery and others in the household who
may have had to forego work because of caregiving responsibilities.7,15 Increases in household income and
transitions out of the lowest income categories have been
observed, indicating that individuals will return to paid
employment when possible after surgery.15 These factors
are important markers of economic well-being and collectively help to signify progress out of impoverishment,
particularly for the poorest households. They have important ﬂow on effects for a household in terms of economic
empowerment and likely explain the reduction in hardship
and ﬁnancial stress reported in this study after surgery. Such
improvements in economic outcomes highlight the potential
impact of improved vision on progressing economic
development, primarily through allowing people to remain
in productive work. This research contributes to the economic argument for ensuring timely access to and availability of cataract surgery.33
We found a reduction in catastrophic health expenditure
at 12 months, suggesting that health service use had
decreased after surgery or that the increase in household
income meant that out-of-pocket costs occupied a smaller
share of the household’s income. This demonstrates
that through improvements in economic circumstances,

households may be better equipped to face future medical
costs. However, the issue of out-of-pocket costs in Vietnam
cannot be ignored. Others have shown that cost is a key
barrier to accessing cataract surgery and a reason for
delaying the procedure.34,35 With the exception of the
poor, in Vietnam cataract surgery is primarily paid for
by individuals, through out-of-pocket costs, or through
health insurance that requires co-payments.36 It is clear that
within this setting, ensuring timely access to cataract
surgery is only part of the solution to improving household economic circumstances and ultimately alleviating
poverty. Strategies to improve the uptake and availability
of surgery need to take into account the complex health
insurance systems in place, which are yet to show
evidence of improving the affordability of medical care
or mitigating the burden of out-of-pocket costs, especially for poor and near-poor households.37,38 In addition,
they need to consider the broader social determinants
that can function as barriers to seeking and accessing surgery, including cost, transport, social support, and education.39 Addressing these broader determinants will have
important ﬂow on effects for improving health and wellbeing more generally in Vietnam.

Study Limitations
First, uptake of surgery was approximately 100%, so the
analysis did not include comparison with our prespeciﬁed
control group. Our ﬁndings are consistent with other similar
studies, suggesting that they are unlikely to be the result of
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Table 8. Multivariate Results of Population Characteristics Associated with an Improvement in Household Economic Outcomes 12
Months after Surgery
Improvement in Household Economic Outcomes
Hours in Paid Work
Population Characteristics
Sex
Female
Male (Ref)
Age
Household head underwent surgery
Yes
No (Ref)
Wealth indicators: Household has toilet
facility indoors/running water:
Yes
No (Ref)
Comorbidity
Yes
No (Ref)
Vision at baseline
Vision at 12 mos
Type of surgery
ECCE
Phacoemulsiﬁcation surgery (Ref)
Health insurance for the poor*
Yes
No (Ref)

OR

95% CI

0.8

0.2e3.3

1.0

Annual Income

P Value

Hardship

OR

95% CI

P Value

OR

95% CI

P Value

0.8

0.8

0.6e1.1

0.3

1.3

1.1e1.4

0.001

1.0e1.1

0.4

1.0

1.0

0.7

1.0

1.0e1.0

0.6

1.7

0.6e4.9

0.3

-

-

-

1.3
-

0.9e1.9
-

0.2
-

3.4

2.3e5.0

1.1

0.8e1.2

0.6

-

-

-

0.7

0.4e1.2

0.2

-

-

-

-

-

-

-

-

-

-

-

-

0.8
0.6

0.5e1.2
0.4e0.8

0.3
0.003

-

-

-

-

-

-

0.5

0.2e1.4

0.2

-

-

-

0.6

0.4e0.9

0.03

-

-

<0.0001

-

CI ¼ conﬁdence interval; ECCE ¼ extracapsular cataract extraction; OR ¼ odds ratio.
See Supplementary ﬁle for univariate results for each outcome.
(-) Indicates the variable was not identiﬁed for inclusion in the multivariate model from the univariate analysis.
*Compulsory health insurance, noncontributory scheme.

trends occurring in the population more generally during the
study period. Second, 20.6% of participants were lost to
follow-up, and we were not able to conﬁrm the surgical status
of most of these individuals. Comparison of the sociodemographic characteristics of those lost to follow-up and
those with complete outcome data show that the former were
more likely to be older, single, and poorer. It is possible that
their dropout from the study was related to important barriers
to accessing surgery. Third, there is a gender imbalance in
this study population, with approximately two-thirds of study
participants being female. However, this imbalance is
consistent with trends in the population prevalence of
blindness in low- and middle-income countries.40 Fourth,
this study followed standard practice in Vietnam and
measured uncorrected vision at baseline and during followup. It is expected that many patients would require
spectacles after surgery to correct any residual refractive
error. Given this, we were not able to accurately investigate
the relationship between improvements in the outcomes and
best-corrected visual acuity. Although this is outside the
scope of this study, we reported low self-reported complications and an improvement in uncorrected vision, and all
surgeries involved intraocular lens implantation.
In conclusion, this study demonstrated that cataract surgery in Vietnam is associated with important improvements
in quality of life and economic well-being. These results are
relevant in a setting such as Vietnam, where rapid economic
development is under way, because they signal positive
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transitions out of poverty associated with a relatively simple,
low-cost health intervention. This research also has implications for policy development and service planning. In
low- and middle-income countries, cataract impairment is
still substantial at the time of surgery, so ensuring timely
and affordable access to surgery remains a priority.
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