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Abstract
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To date, over 300 million people worldwide live with low vision and blindness, imposing social
and economic burdens on individual and families. Data derived from a cohort of 87,134 Thai
adults. We report Odds Ratios (ORs) from logistic regression and derive Population Attributable
Fractions (PAFs). Approximately 28% of the cohort members reported refractive errors and 8%
had uncorrectable vision impairment. Awareness of refractive errors was associated with higher
income and urban residence. Both types of vision impairment were positively associated with poor
self-assessed health (adjusted ORs 1.23 to 2.03) and poor psychological health (adjusted ORs 1.13
to 1.63). PAFs show that correctable and uncorrectable vision impairments explain respectively
6.1% and 7.5% of poor self-assessed health, 3.5% and 4.7% of poor psychological health, and
2.2% and 3.1% of falls in the last year. Incorporating early detection and prevention at the primary
healthcare level will help to promote the health of Thais.
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Background
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Approximately 314 million people worldwide live with low vision and blindness from all
causes; of these, 45 million people are blind and 269 million have low vision.1 Globally, the
leading causes of blindness include cataract, uncorrected refractive errors, glaucoma,
macular degeneration, corneal opacity, and trachoma. Without prevention or early detection
and treatment, these conditions will all remain important causes of blindness in developing
countries.2, 3 Uncorrected refractive errors, estimated to affect 123 to 184 million people
worldwide, hamper performance at school, reduce employability and productivity, and
impair quality of life. The global increase in the size of the elderly population presents a
further challenge. In 1999, WHO launched ‘Vision 2020’, a global initiative to eliminate
avoidable blindness.
In the past decade, several large population based studies have provided new information on
the prevalence of visual impairment and the major age related eye diseases and some of
these studies have related to Asia.4-7 In Thailand, it is expected that by 2020 there will be
10.8 million people aged over 60 years, twice as many as in 1998.8 Blindness and visual
impairment are major causes of disability among the Thai elderly and are emerging
problems that accompany aging.8-11 Cataract, glaucoma, refractive error, diabetic
retinopathy and age related macular degeneration are frequently found in the elderly; as
well, refractive errors are notable problems for children and working adults. For the past few
decades, the Thai National Programme for Prevention of Blindness and Eye Health
Promotion has focused on children, working adults and the elderly.
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In past years, there have been studies showing a link between visual impairment and higher
mortality12 and worse self-rated health and psychological health among elderly persons.13-17
As well, one study reported on poor visual function in working-age adults and associations
with early life influences and eventual adverse health and social outcomes.18 There is also
evidence of increased adverse health effects with concurrent hearing and vision
impairments.19, 20
Our study examines all-cause visual impairment (refractive errors and vision not correctable
by glasses) and associated adverse health outcomes based on a national cohort of 87,134
Thai adults. The results of this study provide insights into the public health implications of
these conditions and provide information needed to promote healthy vision among working
Thais.

Methods
Study population and data collection
Data were derived from a cohort of 87,134 distance learning students aged 15 to 87 years
enrolled at Sukhothai Thammathirat Open University (STOU) who completed a baseline
study in 2005. The baseline characteristics of cohort participants compared to the population
of Thailand has been reported.21 The baseline questionnaire covered a wide range of topics
including demographic, socioeconomic and geographic characteristics, health status, health
service use, risk behaviours, injuries, dietary intake, physical activities, transportation, and
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family background. A four-year follow-up was conducted in 2009 and the next one is due in
2013. Here we analyse the visual status and relate that to age, sex, income, lifecourse
urbanization, and health outcomes.
Measures of vision impairment
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Two questions related to vision impairments were as follows:
Refractive errors: “Which statement best describes your current eyesight?” Response
categories were: ‘I do not need glasses’; ‘I need glasses or contact lenses since childhood <
13 years old’; ‘I need glasses or contact lenses since a teenager 13-19 years old’; ‘I need
glasses or contact lenses since adulthood 20 years old or more’.
A second question asked: “Do you currently have any sight problems not correctable by
glasses or contact lenses (eg. cataract)”. Response categories were: ‘yes’ or ‘no’.
Measures of health outcomes
Four health outcomes were assessed for their relationship to vision impairment –
psychological health, self-rated health, injury, and falls.
Psychological health was assessed using three items of the standard Kessler psychological
distress questions22: “In the past 4 weeks, about how often did you feel: 1) nervous; 2)
restless or fidgety; 3) everything was an effort”. Those answering ‘all the time’ or ‘most of
the time’ on all questions were classified as having ‘poor’ psychological health.
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Overall self-rated health is based on the first question of the Medical Outcomes Short Form
instrument “Overall how would you rate your health during the past four weeks?” (excellent,
very good, good, fair, poor, or very poor). For analysis, we combined the last two categories
as ‘poor or very poor’ self-assessed health.
Overall injury was assessed by the question: “In the last 12 months, have you had injuries
that were serious enough to interfere with daily activities and/or required medical
treatment?”
Falls were assessed by asking “If not a traffic injury, what was the circumstance?” ‘Fall’
was one of the responding categories.
Potential confounders tested for influence on vision impairment included doctor diagnosed
diabetes and hearing impairment. The hearing question was “Which statement best describes
your current hearing (without a hearing aid)?” Those who responded ‘some trouble and
deaf’ were then categorized as ‘poor hearing’. Our analysis of hearing impairment has been
reported elsewhere.23 Other variables considered here with potential to confound
assessments included age, sex, monthly income and lifecourse geographical residence.
Data processing and statistical analysis
Data scanning and editing were done using Thai Scandevet, SQL and SPSS software. For
analysis we used Stata version 11. Individuals with missing data for analyses presented here
were excluded so totals vary a little according to the information available. Missing data
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usually involved 1% or less of observations and given the large size of our dataset, our
results were stable.
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We assessed the association between health outcomes (self-assessed health, psychological
health, injury and falls) and potential determinants (refractive errors and vision impairment
not correctable by visual aids) using logistic regression models presenting Odds Ratios
(ORs) and 95% Confidence Intervals (CI), adjusting for age, sex, income, lifecourse
residence, hearing impairment and metabolic disorders (doctor-diagnosed diabetes type I
and II and high cholesterol).
We also calculate Population Attributable Fractions (PAF)—the proportion of all cases of a
given related adverse health outcome that occurred in the study population and could have
been avoided if no one had the vision impairment. PAFs were calculated from the age-sex
adjusted odds ratios and the prevalence of vision impairment among the general population
as represented by the cohort as a whole. We used the following formula to calculate the
PAF:24

Ethical considerations
Ethics approval was obtained from Sukhothai Thammathirat Open University Research and
Development Institute (protocol 0522/10) and the Australian National University Human
Research Ethics Committee (protocol 2004344). Informed written consent was obtained
from all participants.
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Results
Characteristics of the cohort members
There were 87,314 cohort members analysed and slightly more than half were females
(54.7%). Age ranged from 15-19 years (2.9%), 20-29 years (50.8%), 30-39 years (31.3%),
40-49 years (12.6%) and 50 years or older (2.5%). Approximately 40% of cohort members
reported income per month of less than 7000 Baht (about US$175 in 2005); 22.7% reported
between 7000 and 10000 Baht; and 34.0% reported more than 10000 Baht per month. Three
groups of lifecourse urbanization were reported: rural residents (43.3%); rural moved to
urban areas since age 12 years (31.5%); and urban residents (25.2%).
Vision impairment and health outcomes
Refractive errors—eyesight correctable by glasses or contact lenses—were reported by
28.1% and an additional 7.9% reported eyesight problems not correctable by any visual aids
(Table 1). Females were more likely to report refractive errors than males as children or
adolescents but the proportions affected were similar in adulthood. Those needing glasses or
contact lenses as adults substantially increased with age: 18.5% for those aged 30-39 years,
47.6% for those aged 40-49 years, and 71.1% for those aged more than 50 years. There were
income gradients in reporting refractive errors since adulthood: 13.5% among those with
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income less than 7000 Baht per month; 19.6% among those earning between 7,000 and
10,000 Baht per month; and 31.4% among those earning more than 10,000 Baht per month.
Cohort members currently residing in urban areas were more likely than their rural
counterparts to report refractive errors or eyesight problems not correctable by glasses or
contact lenses.
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Association between vision impairment and health outcomes of cohort members
Compared with those reporting no vision impairment, those with either type of vision
impairment (correctable and not correctable) were more likely to report poor self-assessed
health (4.0% for no impairment vs 6.0% for correctable impairment and 7.8% for
uncorrectable impairment) (Table 2). The results were similar for poor psychological health
(5.6% vs 6.9% vs. 8.9%). Those with correctable or uncorrectable vision impairment were
also more likely than the unimpaired to report poor hearing (7.2% vs. 12.2% vs. 14.1%).
Metabolic disorders were also more common among those who reported either type of
vision impairment. Overall injuries and falls were also more common among those with
vision impairments.
As was noted from distribution data being female and of older age were both likely to
influence vision impairment, so analyses were adjusted for age, sex, monthly income,
lifecourse urbanization, poor hearing and metabolic disorders (Table 3). Both types of vision
impairment (refractive errors and uncorrectable by visual aids) were associated with poor
self-assessed health (OR = 1.23; 95% CI 1.32-1.55; OR = 2.03; 95% CI 1.85-2.25) and poor
psychological health (OR = 1.13; 95% CI 1.04-1.22; OR = 1.63 95% CI 1.46-1.81). Also,
both types of vision impairment were positively associated with overall injuries, especially
the risk of falls.
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Analysis of Population Attributable Fractions (Table 4) reveal that refractive errors and
vision impaired not correctable by visual aids contributed to PAFs of 6.1% and 7.5% of poor
self-assessed health; and 3.5% and 4.7% of poor psychological health. These visual
impairments also can be attributed to respectively 2.2% and 3.1% of falls in the last 12
months.

Discussion
Females were more likely than males to report refraction errors correctable by glasses or
contact lenses. Vision impairments had even more pronounced association with increasing
age. Refractive errors were much more likely to be reported by those with higher incomes
and were also more likely in urban areas, but neither factor had much influence on the
prevalence of non correctable vision impairments. Our cohort data also revealed a strong
relationship between both types of vision impairment and poor self-assessed and poor
psychological health. Uncorrectable vision impairment was also associated with overall
injuries and falls in the past 12 months. The Population Attributable Fraction analysis takes
into account both the strength of the association and the prevalence of one or other category
of vision impairment. The PAFs revealed that a substantial proportion of poor overall health
and poor psychological health can be attributed to refractive error (about 10%) and a smaller
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proportion can be attributed to uncorrectable vision impairment (6-9%). About 4% of falls
and 1-3% of injuries were attributable to vision impairments.
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These results were supported by other Thai studies among elderly.25, 26 For example, a study
based on almost 600 elderly individuals found that only 12% of the elderly had regular eye
check ups at least once a year, 65% sought a check up service only when they experienced
visual loss and 10% had eye glasses.8 Our study also supported other studies on vision
impairment and various adverse health outcomes, for example, visual sensory impairments
were significantly associated with increased risk for depression (OR 2.3, 95% CI 1.5-3.4)
and decreased daily activities (OR:1.7, 95% CI 1.1-2.6).27 In other studies, health outcomes
such as diabetes mellitus were reported to be associated with visual impairment,28 or with
defective physical functions such as imbalance or falls.29-31 Visual impairment at age 70
years and older significantly predicted poor self-rated health (OR 2.36, 95% CI 1.09-5.10)
and mortality, with a two-and-a-half-fold increase in risk of death at seven years (OR 2.84,
95% CI 1.48-5.46).32
Among causes of vision impairment, the correction of refractive errors with appropriate
spectacles is among the most cost-effective interventions in eye health care.33 Similar
findings, also in Asia, noted that low educational level is associated with a higher prevalence
of early onset vision impairment in the population.34, 35
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One of the main strengths of our study is its large size and high level of participation in a
complex and detailed assessment of health and an array of geodemographic environmental
and social attributes. We note the extent of vision impairment among the Thai adults but
because our study is based on educated Thais; the true magnitude of the vision impairment
might be even greater in the general population. Also, another limitation is the crosssectional nature of the analysis of associations between vision impairment exposures and
health outcomes. Future longitudinal analysis of this Thai cohort will provide better insights
into causal pathways between vision impairment and health.
Since the establishment of the Thai Universal Health Coverage Scheme, there has been an
increase in the role of community health centres in responding to disparities in visual
health.36 There is now a need to evaluate the eye health program and to promote further
development of eye health care services, which will lead to increased availability and
affordability. The results presented in this paper highlight the burden of adverse health
outcomes associated with vision impairments and the need to support programmatic
interventions to promote vision health among Thais.
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Table 1

Cohort characteristics of cohort members by types of vision impairments, 2009
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Characteristics

Percent prevalence (n) by vision impairment categories
Refractive errors
since childhood

Refractive errors
since adolescence

Refractive errors
since adulthood

Not correctable by
visual aids

Total

1.3 (1,121)

5.7 (4,944)

21.1 (18,364)

7.9 (6,859)

Males

1.0 (410)

3.7 (1,440)

19.3 (7,627)

7.9 (3,123)

Females

1.5 (711)

7.4 (3,504)

22.5 (10,735)

7.8 (3,736)

15-19 years

2.0 (49)

10.8 (270)

2.1 (53)

4.8 (121)

20-29 years

1.4 (607)

6.5 (2,887)

14.8 (6,527)

6.7 (2,960)

30-39 years

1.2 (331)

4.2 (1,157)

18.5 (5,039)

8.7 (2,380)

40-49 years

1.1 (124)

4.7 (519)

47.6 (5,211)

10.4 (1,135)

≥ 50 years

0.5 (10)

5.1 (110)

71.1 (1,529)

12.2 (262)

<7000 Baht/month

1.3 (455)

5.6 (1,987)

13.5 (4,824)

7.1 (2,530)

7000-10000 Baht/month

0.9 (180)

4.6 (917)

19.6 (3,951)

8.2 (1,616)

>10000 Baht/month

1.6 (463)

6.5 (1,909)

31.4 (9,268)

8.6 (2,554)

Rural residents

0.6 (247)

3.7 (1,409)

17.2 (6,505)

7.8 (2,948)

Rural-urban

0.7 (182)

4.0 (1,091)

24.0 (6,588)

6.7 (1,155)

Urban residents

3.2 (692)

11.1 (2,444)

24.0 (5,271)

8.6 (2,348)
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Table 2

Prevalence of selected health outcomes by types of vision impairments (%)
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Outcomes

Percent prevalence (n) by vision impairment categories
% Refractive vision impairment
no
(n = 62,705)

yes
(n = 24,429)

% Not correctable by visual aids*
no
(n = 80,275)

yes
(n = 6,859)

Poor self-assessed health

4.0 (2,517)

6.0 (1,469)

4.3 (3,448)

7.8 (538)

Poor psychological health

5.6 (3,491)

6.9 (1,676)

5.7 (4,559)

8.9 (608)

Poor hearing

7.2 (4,506)

12.2 (2,988)

8.1 (6,525)

14.1 (969)

Metabolic disorders

6.9 (4,323)

14.8 (3,623)

8.9 (7,116)

12.1 (830)

Overall injuries in 12 months

21.7 (13,581)

21.1 (5,152)

21.0 (16,839)

27.6 (1,894)

Falls

4.2 (2,633)

4.8 (1,175)

4.3 (3,414)

5.7 (394)
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Table 3

Adjusted Odds Ratios (ORs) and Confidence Intervals (CI) for types of vision
impairments and selected health outcomes among cohort members*
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Health outcomes

Refractive errors

Uncorrectable vision impairment

Odds Ratio

95% CI

Odds Ratio

95% CI

Poor self-assessed health

1.23

1.32-1.55

2.03

1.83-2.25

Poor psychological health

1.13

1.04-1.22

1.63

1.46-1.81

Overall injuries in 12 months

1.00

0.96-1.05

1.42

1.34-1.51

Falls in the last 12 months

1.08

1.00-1.18

1.41

1.27-1.59

*

The reference group was all persons who have neither type of vision impairment; each OR is adjusted for age, sex, income, lifecourse
urbanization, poor hearing, and metabolic disorders.
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Table 4

Population Attributable Fractions (PAF) by selected health outcomes
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PAF (%) by health outcomes
Types of vision impairment

Poor self-assessed
health

Poor psychological
health

Overall injuries

Falls

Refractive errors

6.1

3.5

0.3

2.2

Not correctable by any
visual aids

7.5

4.7

3.2

3.1

*

PAF estimates the proportion of the disease or condition that would not occur if no one in the population had the risk factor. For example, 6.1% of
poor self-assessed health noted in the cohort would not occur if there were no refractive errors in the population.
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