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Purpose: To explore the economic and mental health changes by gender following cataract
surgery in Comayagua, Honduras.

Methods: This was a prospective, cohort survey-based study of 75 patients previously
scheduled for cataract surgery in March 2023 in Comayagua, Honduras. Surveys were done in
person prior to surgery and by telephone four months following cataract surgery. Economic
questions included the Simple Poverty Scorecard tailored to Honduras, questions on work, and
the effect of vision impairment on work. Mental health questions included the Patient Health
Questionnaire, a 9-question tool used to assess depression, and the Generalized Anxiety
Disorder survey, a 7-question instrument used to assess anxiety.

Results: Income group increased in the whole cohort (1.81 to 2.53, p<0.005), among women in
the stratified analysis (1.66 to 2.53, p=0.001) and when controlled for age and gender (£=0.69,
p<0.001). Participants were more likely to be working outside the home following cataract
surgery (17% to 37%, p=0.03), an effect seen only in men on the stratified analysis but that
remained statistically significant on multivariate analysis (OR 3.47, p=0.027). Anxiety scores
increased at follow-up among the whole cohort, among women in the stratified analysis, and
when the relationship was controlled for age and gender. A significant proportion of
participants (75%) reported that their vision continued to interfere with their ability to work
following cataract surgery.

Conclusion: Cataract surgery had the anticipated effects of increasing income and work outside
the home. It also had the unanticipated effects of increasing anxiety scores and failing to result
in vision that fully facilitates work. These results challenge some of the assumptions about the
impact of cataract surgery in the developing world, and they indicate that further research into
both the economic and emotional impacts of eye care in this setting is needed.
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Introduction:

Vision impairment affected approximately 1.1 billion people worldwide in 2020, and that
number is projected to increase to 1.8 billion people by 2050 if current trends in population
aging and urbanization continue'. An overwhelming majority of those with vision impairment
live in low- and middle-income countries, and women, rural populations, and ethnic minorities
are disproportionately affected’.

Analyses of trends in vision impairment indicate that it is strongly associated with poverty,>
though it is unclear whether vision impairment is primarily a cause or result of poverty*.
Relevant findings include that vision impairment reduces productivity by up to 30%°, while
cataract surgery to address vision impairment increases participation in income-generating
activities®, expenditures’ ®, and work attendance among caregivers’. Cataract surgery has also
been shown to be highly cost-effective'® "' and associated with meaningful improvements in the
quality of life' for patients and caregivers.

In addition to poverty, visual impairment is related to other adverse health outcomes”. One
notable example is a strong association with mental health disorders. Two meta-analyses of
mental health and vision impairment indicate that depression and anxiety are present in up to
25% of patients with vision loss™ ™*. Cataract diagnosis nearly doubles the risk of depression at
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12-year follow-up'®, and anxiety is more common among those who have visual impairment '°
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Gender is an important risk factor for vision impairment, as women are 12% more likely to
experience vision impairment when compared with men'. The World Health Organization
recognizes gender as a clear social determinant of health’, and gender equality is the fifth goal
listed in the UN’s Sustainable Development Goals'. Some potential explanations for the
association with greater vision impairment include greater life expectancy, greater risk for some
eye conditions, and less access to care due to socioeconomic and cultural influences'.

Approximately 90% of global vision impairment is due to either uncorrected refractive error or
cataracts, both treatable causes of disability®. As outlined above, treating vision impairment has
potentially significant economic and health impacts®"’, but much of the research into the impact
of cataract surgery has focused on the developed world.” Quantifying the impact of cataract
surgery on individuals, families, and their communities across various geographic and
socioeconomic settings is needed in order to motivate the development of effective programs for
addressing preventable visual impairment.

This study aims to quantify the economic and emotional impact of cataract surgery by gender
on a cohort of patients in a population in Comayagua, Honduras.

Methods:

This was a survey-based prospective cohort study of 75 patients receiving cataract surgery at a
clinic serving the poor of Comayagua, Honduras, in March 2023. Participants were recruited
from among the patients previously scheduled for cataract surgery, and surgery was performed
on all patients regardless of study participation. Ethical permission was obtained before the
study, and all the Declaration of Helsinki tenets were followed.

A trained local staff member administered surveys, and an informed consent signature, or
thumbprint was obtained from all patients. Patients were included in the study if they had no
history of previous cataract surgery, and they were excluded if they did not have a cell phone, a
necessary tool for survey completion at four and eight months. Surveys were performed in
person before cataract surgery and by phone by the same trained, local staff member at
follow-up. Multiple attempts were made to contact each participant at both time points to
minimize loss to follow up.
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Economic status was self-reported and assessed using the Simple Poverty Scorecard© * for
Honduras. Scores are out of 100, and survey questions included educational background,
head-of-household work status, number of people living in the home, and details about home
life (see Appendix 1 for the entire survey.) The score allows consistent estimation of the
likelihood that a person falls below the national poverty line, with higher scores indicating
increased risk. Additional questions included personal income, personal work status, and
subjective perception of whether vision interferes with the ability to work. Anxiety was assessed
using the Generalized Anxiety Disorder-7 (GAD-7) instrument® validated in Spanish*, and
depression was assessed using the Patient Health Questionnaire-9 (PHQ-9)* instrument
validated in Spanish®. Income categories were 1 < 500 Lempiras/ month, 2= 500-1999 L/m,
3=2000-3999L/m, 4=4000-5999L/ m, 5=6000-7999L/m, 6 = 8000 L/ m. The Honduran equivalent
of $1.90 per day defined the income poverty line and included categories 1 and 2. Vision
impairment was defined as mild for vision between 20/40 and 20/60, moderate if between
20/70 and 20/160, severe if between 20/200 and 20/400, and blind if worse than 20/400.

Stata (StataCorp, College Station, TX) was used for descriptive statistics and data analysis. As a
result of the loss to follow-up and the high risk of response bias in the eight-month follow-up
data, the primary analyses included baseline comparisons and a complete case analysis of the
four-month follow-up data. Means were compared using a t-test for equality of means at
baseline and paired T-tests for repeated measures. Baseline proportions were compared using a
chi-squared test for equal proportions and McNemar’s test for repeated measures. Mixed effects
linear and logistic regression were used to explore continuous and categorical outcomes.

Results:

Of 83 eligible patients, 75 were recruited into the study. At baseline, the average age was 67.1
years, 59% (n=44) were female, and the average vision in the better eye was logMAR 0.85, or
approximately 20/150 (see Table 1). Following multiple attempts to contact all participants at
both time points, 69% (n=52) of the original cohort completed the survey four months
postoperatively, and 41% (n=31) completed the survey eight months post-operatively.

Baseline characteristics of the cohort population and those reached for four-month follow-up
were compared to explore response bias associated with age, gender, or socioeconomic status
(see Table 1).
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Table 1. Baseline characteristics of the total cohort as compared to baseline characteristics of participants
surveyed at four months

Baseline (n=75) 4 months (n=52) P
Mean SD Mean SD t-test
Age 67.1 12.0 66.6 13.1 0.82
Simple Poverty Scorecard 54.5 12.7 55.8 134 0.57
% Female % Female X test
Gender 59% 62% 0.45

Baseline metrics for the complete case analysis by gender are in Table 2. Scores on the Simple
Poverty Scorecard (SPSC) at baseline ranged from 28 to 83, with a mean score of 55.8. This
translates to a 50.6% likelihood that an individual falls beneath the poverty line. More woman
than men reported an income that fell below the poverty line (87% v 65%, p=0.05.) Scores on the
PHQ-9 depression screening tool at baseline ranged from 0 to 17 out of a possible 27. The mean
score was 6.1, which indicates mild depression. Six individuals had scores indicating moderate
depression, and no scores indicated severe depression. Thirteen participants (25%) said that
their symptoms of depression made life either very or extremely difficult. Scores on the GAD-7
anxiety screening tool at baseline ranged from 0 to 13 out of a possible 21. The mean score was
3.2, which indicates minimal anxiety. Five participants had scores indicating moderate anxiety,
and no scores indicated severe anxiety. Ten participants (19%) said that their symptoms of
anxiety made life either very or extremely difficult.

Table 2. Baseline of all metrics by sex.

Total Females Males t-test
(n=52) (n=32) (n=20)
Mean SD Mean SD Mean SD P
Age 66.6 13.1 65.0 14.8 69.0 9.7 0.30
Log MAR VA in Better eye 0.80 0.67 0.78 0.67 0.84 (n=19) 0.69 0.76
Simple Poverty Score 55.8 134 54.3 13.4 58.4 13.0 0.29
Income Group 1.81 1.1 1.66 1.0 2.05 1.2 0.21
PHQ 6.1 42 6.3 3.8 5.8 49 0.65
GAD 3.2 3.0 2.8 2.8 3.8 3.3 0.27
X test
Work outside the home for pay 17% (n=9) 16% (n=5) 20% (n=4) 0.69
Income below poverty line 79% (n=41) 87% (n=28) 65% (n=13) 0.05
Vision interfering with ability to work 88% (n=46) 88% (n=28) 90% (n=18) 0.78




Table 3 summarizes the differences in 7 outcomes at baseline and four months after cataract
surgery, and Table 4 summarizes the same 7 outcomes stratified by sex. Tables 5 and 6
summarize the regression analyses when the relationships were when controlled for age and

sex.

Table 3. Comparison of baseline and outcomes at four months (n=52)

Baseline 4 Month Follow-up Paired t-test
Mean SD Mean SD 14
Simple Poverty Scorecard 55.8 12.7 56.1 15.5 0.92
Income Group 1.81 11 2.53 11 <0.005
PHQ 6.1 42 6.0 6.1 0.87
GAD 32 3.0 5.6 6.1 <0.005

McNemar’s

Test

Work outside the home for pay 17% (n=12) 37% (n=19) 0.03

Income below poverty line 79% (n=41) 56% (n=29) 0.02

Vision interfering with ability to work 88% (n=46) 75% (n=39) 0.14

Table 4. Comparison of baseline and outcomes at 4 months by sex. (n=52)
Baseline 4 month Follow Up
Females Males t-test Females Paired Males Paired t-test
(n=32) (n=20) n=32 t-test n=20
Mean | SD Mean SD P Mean p Mean p
Simple Poverty | 54.3 13.6 58.3 13.0 0.29 53.2 0.51 60.8 0.70
Scorecard
Income Group | 1.66 1.0 211 1.2 0.21 2.53 0.001 2.53 0.13
PHQ 6.3 3.8 5.8 49 0.65 7.3 043 3.8 0.14
GAD 2.8 2.8 3.8 3.3 0.27 6.0 0.004 5.1 0.38
X test McNemar’s McNemar’s
test test
Work outside the 16% (n=5) 20% (n=4) 0.69 25% (n=8) 0.51 55% (n=11) 0.04
home for pay
Income below | 88% (n=28) 65% (n=13) 0.05 53% 0.01 60% (n=12) 0.99
poverty line (n=17)
Vision interfering 88% (n=28) 90% (n=18) 0.78 75% 0.34 75% (n=15) 0.45
with ability to work (n=24)




Table 5. Effect of Cataract Surgery - Linear Regression Models

i 95% CI p
Simple Poverty Score 0.23 -4.12,4.58 0.92
Income Group 0.69 0.33,1.05 <0.001
PHQ -0.15 -1.97,1.66 0.87
GAD 242 0.82,4.03 0.003

1. Mixed effects linear regression controlled for age and sex.

Table 6. Effect of Cataract Surgery - Logistic Regression Models

OR 95% CI p
Work outside the home for pay 3.47 1.15,10.48 0.027
Personal income below poverty line 0.30 0.11, 0.80 0.016
Vision interfering with ability to work 0.39 0.13,1.12 0.090

1. Mixed effects logistic regression controlled for age and sex.

The SPSC values did not change significantly in the full cohort at the four-month follow-up, and
analysis by gender and multivariate analysis did not reveal any differences. Mean income group
increased significantly among all participants (1.81 to 2.53, p<0.005), but analysis by gender
indicated that the increase was statistically significant only among females (1.66 to 2.53, p=0.001
vs 2.11 to 2.53 p=0.13). The effect remained statistically significant on multivariate analysis
(8=0.69, p<0.001). The proportion of participants who reported income below the poverty line
decreased significantly among the whole cohort (79% to 56 %, p=0.02). More women than men at
baseline reported income below the poverty line (88% v 65%, p=0.05), and the change in the
proportion reporting income below the poverty line was significant only among females (88% to
53% p=0.01 v 65% to 60%, p=0.99). Multivariate analysis indicated that the odds of reporting
income below the poverty line dropped by more than two thirds following cataract surgery
(OR=0.030, p=0.016.) The proportion of participants working outside the home for pay
increased from 17% to 37% (p=0.03) among the whole cohort, but when analyzed by gender,
only men showed a statistically significant increase (20% to 55% p=0.04 vs 16% to 25%, p=0.51.)
When controlled for age and gender, the effect remained statsitcially significant, indicating that
cataract surgery increased the odds that an individual would be working outside the home for
pay by almost 3.5 times (OR=3.47, p=0.027.) A majority of patients reported that vision
interfered with their ability to work at baseline (88%), and that proportion did not change
significantly at four-month follow-up among the whole cohort (75%, p=0.14). Analysis by
gender and multivariate analysis controlling for age and gender did not reveal any effect.



Anxiety scores increased significantly among the whole cohort (3.2 to 5.6, p=0.005) indicating a
change from ‘minimal anxiety’ to “mild anxiety’, and both genders showed an increase in
anxiety with the effect being statistically significant among women (2.8 to 6.0, p=0.005 v. 3.8 to
5.1, p=0.38.) Multivariate analysis showed a mean increase of 2.42 points (p=0.003) following
surgery. The number of participants who reported that their symptoms of anxiety made life
difficult or extremely difficult fell from 19% (n=10) to 12% (n=6). Depression scores for the whole
cohort, when analyzed by gender and on multivariate analysis did not change between baseline
and follow-up. The number of participants who reported that their symptoms of depression
made life difficult or extremely difficult fell from 25% (n=13) to 12% (n=6).

Discussion:
The goal of this study is to begin to quantify the emotional and economic impact of cataract
surgery in this setting and to explore how it varies by gender.

The poverty score, age, and gender of those surveyed at baseline and four months did not differ,
indicating that response bias is unlikely to affect the complete case analysis. At baseline, there
were no statistically significant differences by sex in age, vision in the better eye, poverty score,
income group, depression, or anxiety. The mean depression and anxiety scores indicate that, on
average, both the men and women in this population suffered from mild depression and
minimal anxiety prior to surgery.

The economic impact of cataract surgery was significant by some measures, and the effect may
differ by gender. Poverty score did not change following cataract surgery, either among the
whole cohort or when analyzed by gender. The absence of change in this score could indicate
that the SPSC is not sensitive to short-term changes in financial status, making a four-month
follow-up window too brief to detect an impact on this outcome. Self-reported income increased
following cataract surgery, and the increase lifted participants out of poverty in this study. On
stratified analysis, these effects were statistically significant only among women. The gender
difference in the effect of cataract surgery on income seen here may be partially due to the
difference in incomes at baseline. Although mean incomes did not differ in a statistically
significant way by gender at baseline, more women than men reported income at baseline that
fell below the poverty line prior to surgery. The possibility that cataract surgery has a greater
impact on the participants with the lowest incomes could potentially explain this difference in
effect. When the relationship was controlled for age and gender, incomes increased, and the
odds of living beneath the poverty line following cataract surgery fell by two thirds.

The proportion of participants working outside the home for pay increased, but on stratified
analysis, the effect was only statistically significant among men. When the relationship was
controlled for both gender and age, a participant was 3.5 times more likely to be working
outside the home following cataract surgery.

One notable unexpected finding is that a majority of respondents indicated that their vision
continued to interfere with their ability to work four months after cataract surgery. This lack of
impact was present in both genders and remained on multivariate analysis. Other eye diseases,
such as glaucoma or retinal disease, could explain continued difficulty with vision following
cataract surgery, but patients with significant retinal disease are typically excluded from cataract
surgery in this setting. Post-operative refractive error may also explain some difficulty with



vision post-operatively. Although the surgeons aim for emmetropia with their intraocular lens
choices, A-scans can be difficult on the dense lenses in this setting, and intraocular lens selection
may be limited at the time of surgery. Post-operative refractions were not completed, therefore,
the authors cannot eliminate this explanation. Another aspect of refractive error that may
interfere with the ability to work post-operatively is difficulty only with near vision. Even if
emmetropia is achieved, difficulty with near vision may significantly interfere with work.
Although simple reading glasses could address this, the patients in this setting may not have
access to or understand the value of reading glasses. Continued difficulty with vision following
cataract surgery needs further exploration.

Depression scores did not change with cataract surgery, but anxiety levels were seen to increase.
Although the effect was significant only among women in the stratified analysis, when the
relationship was controlled for both age and gender, there was still a statistically significant
increase in anxiety following cataract surgery. This finding is difficult to interpret. The
assumption was that, since vision impairment is positively associated with depression and
anxiety'®, cataract surgery should decrease measures of both of these disorders. Potential
explanations for this finding include response bias, wherein the participants with continued
anxiety or depression were more likely to respond to the follow up survey. Other explanations
include seasonal differences in a predominantly agricultural area where weather variation and
crop difficulties might play a role in levels of anxiety and depression. This finding also needs
further exploration.

Weaknesses of the study include how work was defined. The questions asked failed to capture
the wide variety of work done within the home by both men and women, underestimating the
complete impact of cataract surgery on work and productivity. This study suggests that cataract
surgery increases work outside the home, however exploring all forms of productivity,
including in-home work, would contribute to a better understanding of productivity changes.
Another major weakness of this study is the self-reported nature of economic data. Among
other reasons for inaccuracy, a fear that reporting a high income at baseline might result in a
financial burden associated with the surgery could have resulted in falsely low-income data at
intake and thus falsely high effect measures on follow-up. Other weaknesses of this study
include loss of follow-up, and a lack of follow-up eye exams. Strengths of this study include that
it is one of the first studies to quantify both the emotional and economic impact of cataract
surgery on an individual level in this setting.

Cataract surgery in the developing world is delivered with assumptions regarding its impact.
Although these results demonstrate the assumed increases in income and work outside the
home, they also challenge the assumption that cataract surgery results in vision that fully
facilitates a return to work. They also challenge the assumption that cataract surgery relieves the
emotional symptoms associated with vision impairment. Further study of the impact of cataract
surgery on economic and emotional well-being in the developing world are needed.



