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Abstract

Background: Visual impairment caused by cataracts not only affects an individual’s quality of life but can also have
a profound impact on other important psychological factors and on the economic circumstances of individuals
and their households. Cataract surgery is an effective intervention to restore vision and is also associated with
other positive consequences including improvements in quality of life, economic and psychological outcomes.
While there has been an increase in the number and quality of cataract surgeries performed in Vietnam, the
programs currently in place are still unable to meet the existing demand and need for surgery. Data on both the
cost-effectiveness of cataract surgery and the economic and psychological impact of untreated cataract in this
setting is lacking.

Methods/Design: This study, investigating the psychological and economic impact of cataract surgery in Vietnam
(VISIONARY), will recruit and interview a sample of adults (18 years or over) who are referred for cataract surgery by
one of the following sites and their outreach programs: Hue Eye Hospital; Thai Binh Eye Hospital; Binh Dinh
Department of Health Eye Hospital and the Vinh Long Department of Health Social Disease Centre. All participants
(those who have cataract surgery and those who do not have surgery) will be followed up at six and 12 months.

Discussion: This study is designed to examine the impact of low vision on household economic circumstances
and psychological outcomes as well as to investigate the effectiveness and cost-effectiveness of cataract surgery in
Vietnam. It will help to inform international and national non-government organisations working in the country
and local policy-makers on priorities for further investment in eye-health services in this setting and their relevance
to broader economic development goals.

Background
Vietnam has a population of 86 million people, of which
over two-thirds are between the ages of 15 and 65 years
and approximately 5% are over the age of 65 years [1].
While an improving economy over the last few decades
has resulted in the creation of new employment oppor-
tunities and a dramatic decrease in poverty rates [1], ill-
health and poor access to necessary and timely health
care continue to pose a threat to the economic

wellbeing of individual households and the on-going
economic development in this country.
Cataract is the leading cause of blindness in Vietnam,

affecting 87.6 new cases per 100,000 each year and caus-
ing approximately 65% of all blindness [2]. There is cur-
rently a very high prevalence of blindness, affecting
4,034 people per 100,000 [3]. Of even more concern is
the staggering numbers who are living with low vision,
approximately 18,086 people per 100,000, much of
which is caused by untreated cataract [3].
Visual impairment is defined according to the ICD

10th revision 1st and 2nd edition as a visual acuity that is
less than 6/18 (equivalent to 3/10) but equal to or better
than 3/60, or a corresponding visual field loss of less
than 20 degrees in the better eye with best possible
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correction. Low vision can negatively affect an indivi-
dual’s quality of life [4] and it can also have an impact
on other psychological factors such as emotional well-
being [5]. Furthermore, like other chronic illnesses,
vision impairment can have profound economic effects
on individuals and their households. This is particularly
the case for those from socioeconomically disadvantaged
groups and for people with severe disability. As a conse-
quence, chronic illness can be a major cause of poverty
due to the impact it has on productive activities such as
work, education and caring. In low-income countries
such as Vietnam, the economic effects of vision impair-
ment due to cataract can be particularly catastrophic
given the absence of social security safety nets.
Cataract surgery has been shown to be effective in

restoring vision [4,6] and as a consequence improvements
in quality of life, economic and psychological outcomes
should to be experienced relatively quickly [5,7,8]. Further-
more, when conducted as part of a regional program, it
represents a potentially low cost, high impact intervention
that can potentially be rolled out across low income high
prevalence settings. There are several international organi-
sations working with local service providers in seeking to
improve eye care in Vietnam. The Fred Hollows Founda-
tion, a non-profit international development organisation
involved in blindness prevention operates The Vietnam
Blindness Prevention Program in ten provinces in both
rural and urban areas in Vietnam. This program has con-
tributed to increasing the number and quality of cataract
surgeries performed in Vietnam each year. In 2009, the
program screened 810,148 people and performed 27,331
sight restoring or improving interventions, which included
11,383 cataract surgeries. ORBIS is another non-profit
organisation that is working to eliminate avoidable blind-
ness in the region. In 2008 they screened over 900,000
people and as a result, were able to offer non-surgical
ophthalmic medical treatments to over 96,000 people and
perform over 26,000 eye surgeries in Vietnam [2].
While there has been an increase in the number and

quality of cataract surgeries performed in the last few
decades, the programs currently in place are nonetheless
still unable to meet the existing demand and need for
surgery in Vietnam. A 2009 study of the impact of
resources and socioeconomic factors on eye care and
blindness prevention, conducted by the Health Strategy
and Policy Institute of Vietnam, concluded that a
national strategy and action plan for blindness preven-
tion was urgently required and that current networks,
training, facilities and budgets were insufficient to meet
the current need [9]. Data on both the cost-effectiveness
of cataract surgery and the economic and psychological
impact of untreated cataract will help to inform prior-
ity-setting, health care planning and further investment
in eye-health services in this country.

This study will examine the household economic
impact and psychological outcomes associated with low
vision and will investigate the cost-effectiveness of catar-
act surgery.

Methods/Design
Overview
This is a prospective study of individuals who are
referred for cataract surgery (Figure 1). The primary aim
is to determine the impact that cataract surgery has on
quality of life, visual function, household economic cir-
cumstances and psychological outcomes. This study will
also investigate the cost-effectiveness of cataract surgery.

Study population
Men and women aged 18 years and older will be eligible to
participate in this study if they fulfil the following criteria:
• Receive a referral for cataract surgery, based on a

clinical assessment of their best corrected visual acuity
for both eyes

○ Visual acuity measured as 3/10 or worse in the
better eye

The exclusion criteria are as follows:
• Previous surgery performed to remove a cataract in

either eye;
• Another illness of the eye that reduces vision (other

than a cataract; does not include blindness caused by
injury);
• Unable to participate in two follow up appointments.

Recruitment
Eye health service providers from each of the partici-
pating regions travel to regional areas several times per
year to screen people living in the region for vision

Screen

Recruit from:
•Vision outreach
programs

Eligible No

p g
• Hospitals

Yes

Invite to participateInvite to participate

Agree Decline

Informed consent

Decline Yes, Baseline interviews

Has cataract surgeryTypes of surgery:
Target : n=400
(who have

Yes No

•Extracapsular
cataract extraction
(ECCE)
• Intracapsular cataract

cataract surgery)

Follow up at 6 and 12 months
extraction (ICCE)
• Phacoemulsification

Figure 1 VISIONARY study design.
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impairment. Individuals who are screened and referred
for cataract surgery will be invited to participate in
this study. The eye health service providers will pro-
vide eligible individuals with information about the
study and ask them if they are interested in joining.
Potential participants will be informed that the deci-
sion to take part in the study is voluntary, that they
are free to withdraw from the study at any time and
that whatever their decision, it will not affect their
medical treatment or their relationship with the eye
health service providers. Individuals who indicate an
interest in participating in the study will be referred to
the research staff who will obtain written informed
consent.
Participants will also be recruited by private health

centres that perform cataract surgery in all four regions.
Individuals who elect to have the surgery performed pri-
vately will present directly to these private health cen-
tres. This recruitment strategy will capture the diversity
of participants who are living with vision impairment in
the regions. To ensure sufficient representation of parti-
cipants from low socio-demographic backgrounds, the
study will only recruit a maximum of one private parti-
cipant for every participant recruited from the vision
outreach programs.

Study sites
Participants will be recruited from outreach screening
programs coordinated by the following sites: Hue Eye
Hospital; Thai Binh Eye Hospital; Binh Dinh Depart-
ment of Health Eye Hospital and the Vinh Long Depart-
ment of Health and Social Disease Centre.
Hue Eye Hospital is located in Thua Thien-Hue, in the

Central Region of Vietnam. It has one main city and
eight districts and a population of 1.1 million people.
The main industries in the region include: tourism, agri-
culture, forestry and fishing.
Blindness is estimated to affect 1% of the population

in this region, with approximately 1,130 new cases per
year. 2,200 cataract surgeries are performed in the
region per year.
Thai Binh Eye Hospital is located in the city of Thai

Binh, which is in the Red River Delta, 60 km away from
the capital city, Hanoi. Thai Binh has a total population
of 1.9 million people. The province is composed of Thai
Binh city, and 7 districts. Agriculture is the main indus-
try - 80% of the population are farmers according to
national statistics.
Approximately 0.63% of the population are blind or

have low vision. In 2009, there were a reported 8,658
people with bilateral blindness and 24,000 people with
unilateral blindness due to cataract who needed surgical
treatment. About 2,000 cataract surgeries are performed
each year in the province.

Binh Dinh Department of Health Eye is located in
Binh Dinh, in the centre of Vietnam. It has a population
of 1.5 million people, most of whom work in the farm-
ing or fishing industry.
The leading causes of blindness in the province are

cataract, cornea lesions, glaucoma, eye trauma or injury
and refractive error. The increasing rate of non-infection
eye diseases is one of the challenges of the eye care sec-
tor in the province. About 1.1% of the population or
17,400 people are blind. In addition, 7.3% of the popula-
tion have a visual acuity lower than 1/10. The number
of cataract surgeries performed in the region has been
steadily increasing in the last three years, with 1,587 sur-
geries performed in 2008, 1,977 in 2009 and 2,808 in
2010.
Vinh Long Department of Health Social Disease Centre

is located in Vinh Long, in the Mekong delta; around
120 km away from Ho Chi Minh City. It has a popula-
tion of 1.1 million people, 57% of whom are farmers.
Approximately 0.63% of the population are blind due

to cataracts. The province has eight eye doctors, four of
whom are in charge of outreach activities and the
remaining four perform treatment activities only.

Assessments and data collection
The detailed schedule for data collection is shown in
Table 1. The interview schedule was developed in Eng-
lish and incorporates questions and tools that have been
validated for use in Vietnamese. The full interview sche-
dule has been translated into Vietnamese for administra-
tion and piloted with research staff in Vietnam.
Baseline interviews
The baseline interview will be administered in person at
the outreach screening program or at the private health
centre. Baseline interviews will assess demographic
information, medical history, health service use, quality
of life, economic circumstances and psychological out-
comes. Contact details will be collected from partici-
pants at the baseline interview in order to schedule the
six and 12 month interviews.
6 and 12 month interviews
A follow-up assessment will be carried out six months
and 12 months after the participant’s scheduled date of
surgery using a similar interview schedule to that admi-
nistered at baseline. These interviews will be carried out
face-to-face in participants’ homes or at other locations
of their choice. All participants will be followed up,
including those who have not had surgery.

Source of questions included in the assessment tool
Quality of life
The primary outcome, health-related quality of life, is
measured using The Short Form 12 version 2 Health
Survey (SF-12 v2), which includes a subset of questions
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Table 1 Schedule of assessments in the VISIONARY study

Participant assessment Baseline 6 months 12 months

Initials ✓

Full name ✓

Date of birth ✓

Contact information ✓

Next of kin ✓

Demographic characteristics

Sex ✓

Age ✓

Education ✓

Marital status ✓

Type of insurance ✓ ✓ ✓

Household head relationship ✓

Household composition ✓

Employment

Main lifetime occupation ✓

Time spent doing paid work ✓ ✓ ✓

Time spent doing unpaid work ✓ ✓ ✓

Impact of eyesight on ability to work ✓ ✓ ✓

Return to work (paid/unpaid) ✓ ✓

Income support ✓ ✓ ✓

Household economic situation

Annual income ✓ ✓ ✓

Main source of income ✓ ✓ ✓

Estimated value of assets (non-livestock and live-stock) ✓ ✓ ✓

Asset ownership ✓ ✓ ✓

Financial assistance ✓ ✓ ✓

Medical information

Visual acuity (in both eyes) ✓ ✓ ✓

Cataract location ✓ ✓ ✓

Year of onset of visual impairment ✓

Co-morbidity ✓ ✓ ✓

Impact on family carer ✓ ✓ ✓

Complications from cataract surgery ✓ ✓

Visual acuity (in both eyes) ✓ ✓ ✓

Health service use

Date assessed for cataract surgery ✓

Date of cataract surgery ✓

Type of cataract surgery referral ✓

Type of health service use and number of visits ✓ ✓ ✓

Out-of-pocket spending ✓ ✓ ✓

Intention to have cataract surgery ✓ ✓ ✓

Post-surgery complications ✓ ✓

Quality of life

Health related quality of life - SF 12v2 [10] ✓ ✓ ✓

Household economic hardship

Financial stress ✓ ✓ ✓

Use of financial coping strategies ✓ ✓ ✓
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from The Short Form 36 survey (SF-36). This is a gen-
eric tool that uses 12 questions to measure functional
health and well-being across the following domains:
physical functioning, social functioning, role limitations
due to physical problems, role limitations due to emo-
tional problems, mental health, energy and vitality, pain
and general health perception [10]. The Vietnamese
translation of the SF-36 found that all sub-scales
demonstrated good discriminant validity and that the
cultural factors specific to the Vietnamese population
are not inconsistent with this tool [12]. The questions
that correspond to the SF-12v2 will be used in this
study.
Economic circumstances and health care utilisation
The secondary outcomes, which cover household eco-
nomic circumstances and health care utilisation, are
assessed via the following indicators: employment status;
household income; household wealth; household eco-
nomic hardship and health care utilisation.
To assess employment status , questions on time

spent in paid and unpaid work for the participant are
modified from questions 6-8, 12b and 26-27 from Sec-
tion 4b of the 2006 Vietnamese Household Living
Standards Survey [13]. The average number of hours
of paid and unpaid work performed per week over the
previous 12 months will be calculated. In addition, at
six and 12 months participants are asked to indicate
whether, and in what capacity, they have returned to
work (paid and unpaid): same job, similar job, different
job and the average number of hours worked per
week. The date of return to partial or full-time work
will be recorded.
The main source of household income is modified

from questions 12(a-e) in Section 4b of the 2006 Vietna-
mese Household Living Standards Survey [13]. Partici-
pants are also asked about annual income and whether
they are receiving any income support payments (sick-
ness, disability, or unemployment payments provided by
the Government) or health-insurance benefits.
Household wealth is measured using questions that

cover key aspects of socioeconomic well-being including
details of the dwelling construction and ownership and

value of a small number of assets and will be combined
into an index of household wealth [14].
Household economic hardship will be determined by a

series of questions about failure to pay basic living and
medical expenses and whether there was help provided
by any organisation or individual to meet these pay-
ments. An advantage of this measure is that it is sensi-
tive to the possibility that individuals prioritise certain
payments (e.g. forgo medical expenses to pay school
fees). The basis for these questions comes from the US
Census Survey of Income and Program Participation
[15] and a modified version has been used in the
authors’ previous work [16-18]. Economic hardship will
be constructed as a dichotomous variable where a
reported inability to make any one of the payments
posed to respondents will be classed as a case of eco-
nomic hardship.
Health service utilisation and the associated out-of-

pocket expenditure for both health and non-health cate-
gories is collected using a modified version of Questions
8-12 from Section 3a of the 2006 Vietnamese House-
hold Living Standards Survey [13]. The out-of-pocket
burden will be calculated as the total amount spent out-
of-pocket as a proportion of annual household income.
Psychological impact
The impact of cataracts is greater than the immediate
visual impairment and can be associated with psycholo-
gical co-morbidities such as increased symptoms of
anxiety and depression. The third outcome, reductions
in depressive, anxiety and somatic symptoms, will be
assessed using the self-reporting questionnaire-20 (Viet-
namese version) [11]. Each of the 20 questions scores
either a zero or one. A score of one indicates that the
symptom was present during the past month and a
score of 0 indicates that the symptom was absent. The
maximum score is 20.
Demographic information
Basic demographic information is collected as explana-
tory variables, including the presence of co-morbidity
which is assessed based on self-reported illness episodes
[19]. The question asks: How many times in the last 4
weeks have you: (a) stayed in bed or been absent from

Table 1 Schedule of assessments in the VISIONARY study (Continued)

Impact of illness on household income ✓ ✓ ✓

Subjective perception of household economic situation ✓ ✓ ✓

Mood (psychological impact)

Self-reporting questionnaire (Vietnamese version) [11] ✓ ✓ ✓

Screening and interview information

Location where consent was obtained ✓

Interview location ✓ ✓ ✓

Date of interview ✓ ✓ ✓
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work for at least one day due to illness; (b) had reduced
working capacity (not able to perform usual functions)
and (c) used any kind of medical or traditional
treatment.

Statistical considerations
Improvements in the physical functioning domain fol-
lowing cataract surgery have been shown in both an
older US and an older Spanish population, 3.2 and 4.0
point improvements respectively [4,20]. The sample size
for this study has been calculated on the basis of detect-
ing improvements in this primary outcome measure fol-
lowing cataract surgery. Assuming a lost to follow up
rate of 40%, 266 participants would be needed to detect
a 4-point difference in the physical functioning domain
with 90% power, a 5% two sided significance level, and a
standard deviation of 17 [20]. We will oversample in
order to allow sufficient numbers to also investigate the
secondary outcomes, the household economic and psy-
chological impact of visual impairment, so will recruit a
total of 400 individuals who have cataract surgery across
the four study sites. The number of participants
recruited from each program site will be proportionate
to the number of people living in the region and preva-
lence of visual impairment in the region.

Statistical analysis
For descriptive purposes, baseline characteristics will be
presented for the surgical group (those who have had
cataract surgery) and the non-surgical group (those who
have not had surgery). Discrete variables will be sum-
marised by frequencies and percentages. Continuous
variables will be summarised by use of standard mea-
sures of central tendency and dispersion, including med-
ian and inter-quartile ranges given potential skewness in
the data.
We will calculate mean changes in the SF-12v2 scores

for the surgical and non-surgical participants at the six
months and one year follow up points. Reductions in
scores indicate deterioration and improvements in
scores indicate an improvement in quality of life. Gener-
alised linear models will be used to assess multivariate-
adjusted mean differences in SF-12v2 scores comparing
surgical and non-surgical participants.
To assess the impact of cataract surgery on household

economic circumstances and psychological outcomes,
models will be constructed based on each of the second-
ary and tertiary outcomes listed above. For the dichoto-
mous outcomes, ‘returned to work’, change in
household income and economic hardship, the models
will be estimated through logistic regression. Household
wealth and psychological impact, specified as continuous
outcomes, will be modelled using parametric or non-
parametric methods depending on the distributional

characteristics of each outcome. The modelling will
account for the potential random effects, as each indivi-
dual respondent will yield multiple measures.
The cost-effectiveness analysis will take a societal per-

spective. The costs of surgery will be assessed through
financial statements provided by Vietnam Blindness Pre-
vention Program staff. These will include staff, travel
and training costs associated with running the cataract
surgery program, including the costs of the operations.
Cost-offsets in terms of use of health care services and
medications will be assessed based on individual self-
report in the follow up interviews. Effectiveness will be
assessed in terms of quality of life, using the SF-12v2,
with incremental cost-effectiveness ratio estimated based
on cost per quality adjusted life years.

Ethics approval
Each of the participating sites reviewed a copy of the
research protocol and provided written approval and
agreement to participate in this study.
This study has also been approved by the University of

Sydney’s Human Research Ethics Committee (Protocol
number: 13407).

Discussion
Evidence on the cost of visual impairment and cost sav-
ings associated with preventing visual impairment at a
global level can be important advocacy tools for global
campaigns for the prevention of blindness (i.e. the
VISION 2020 and The Right to Sight campaign). How-
ever, global data is only of limited value for advocacy
purposes at a country-level and so there is a need for
evidence on the economic impact of visual impairment
in specific developing countries. Indicators for costs
associated with visual impairment, including: the value
of lost income and the role of formal health care versus
family support are expected to differ widely between
developed and developing countries. This study will pro-
vide novel and valuable information about the economic
impact of visual impairment in a developing country
and will further assess the economic benefit associated
with the prevention of visual impairment from cataract
in this setting.
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