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Abstract

Introduction Although Cataract Surgery Rate is increasing, the availability of surgery is outstripped by the increasing number
of cataract cases as populations age.

Aim The study aimed to identify factors associated with cataract surgery uptake in terms of predisposing, enabling, and need
factors in very old Australian women.

Method This study used ALSWH data included 6229 women aged 79-84 to 85-90 years. Women were asked whether they
had undergone eye surgery (including cataracts) three years prior to each survey. Generalised estimating equation modelling
was used to determine factors associated with these surgeries.

Result At baseline (2005), more than half of the participants either had undergone surgery (43.5%) or had unoperated cata-
racts (7.6%). Increasing age (AOR=1.11,95% CI=1.07, 1.15) and being current or ex-smokers (AOR=1.15,95% CI=1.03,
1.29) were associated with higher odds of cataract surgery (predisposing factors). Women who had private health insurance
had 27% higher odds of having surgery (AOR=1.27, 95% CI=1.16, 1.39) (enabling factor). Need factors of more General
Practitioner visits (AOR=1.16, 95% CI=1.09, 1.25) and skin cancer (AOR=1.09, 95% CI=1.01, 1.17) also increased the
odds of cataract surgery. Women who had no difficulty seeing newspaper print were more likely to have had cataract surgery
(AOR=1.35,95% CI=1.23, 1.48).

Conclusion Need factors are the major drivers of cataract surgery; however, predisposing and enabling factors also play a
role, including access to private health insurance. This finding indicates some inequity regarding access to cataract surgery
in the Australian setting.
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Introduction

Age-related cataract is the principal cause of visual impair-
ment and blindness among older people in the world [1-3],
with cataract surgery being one of the most performed
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surgical procedures, safely, and the only effective interven-
tion to treat cataracts [4—6]. For economically developed
countries, the Cataract Surgery Rates are estimated to range
from 4,000 to 10,000 surgeries per million people per year.
However, Cataract Surgery Rates vary greatly from country
to country and for different subpopulations within countries
[7].

In Australia, one in three people older than 65 years
[8] and over 70% of people aged 80 years and above have
clinically significant cataract [8]. Furthermore, Austral-
ia’s number of older people with cataracts is estimated to
increase from 1.7 million in 2001 to 2.7 million people in
2021, primarily due to the impact of population ageing [9].

Cataract surgery remains the most performed surgical
procedure and the second most common elective surgery
in Australia [10, 11], with more than 250,000 people
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undergoing cataract surgery each year [12]. Early in the
course of the disease, prescription eyeglasses and brighter
reading lights may help for a while [13, 14], but as peo-
ple age, cataract is likely to advance and eventually, cata-
ract surgery is the only proven effective treatment [5, 13,
14]. However, many people in Australia with age-related
cataracts are waiting for surgery, with surgery rates not
keeping pace with the rising prevalence of cataracts in our
ageing population [15-18].

The waiting time for cataract surgery in Australia can take
up to 3 years from referral to treatment especially for pub-
lic-funded Medicare beneficiaries, where the last 12 months
spent on the surgery waiting list for pre-treatment ophthal-
mologic evaluation [11, 19]. The waiting lists are longer in
more socio-economic disadvantaged areas [20]. Moreover,
in a recent survey of ophthalmologists, waiting times were
less for patients accessing the private health system than for
those waiting to be treated in the public sector [21]. While
waiting, these people are at risk of injury, fall, fracture, car
crash [16, 22, 23] and other adverse outcomes [24]. For
instance, a study in the United Kingdom showed that reduc-
ing the waiting time for surgery from 12 months to 1 month
reduced the risk of fall by 34% [25].

Cataract surgery rates are likely to be affected by both
the prevalence of cataract, and the factors that predispose
to this condition as well as by the factors affecting access
to surgery [7, 26, 27]. Both factors are strongly affected by
socio-economic determinants of health [7, 28]. Cataract is
associated with multiple factors that accumulate across the
life course including exposure to ultraviolet light, smoking,
poor nutrition, diabetes, and severe dehydration [29, 30].

Earlier studies have identified factors associated with
cataract surgery including increasing age [27, 31], vision
problem [27], diabetes [27, 32], private health insurance
[31], estrogen replacement therapy in women participants
[27, 33], self-rated health [34, 35], private employer-based
health insurance (lower rate surgery) [31], smoking [27, 36],
and educational level [37].

In a recent review [38], that assessed factors associated
with cataract surgery uptake, it was concluded that demo-
graphic and socio-economic characteristics, such as age
[38], gender, wealth [38, 39] (particularly the capacity to
pay) [26], and need factors such as health status, poor vision
[39, 40], and knowledge of surgery [39] were found to be
associated with cataract surgery utilization [38]. Regarding
gender, sex was examined as an influencing factor in many
studies, where significant differences were found in cataract
surgery uptake between female and men in which the utiliza-
tion was found to be higher among men [38, 40, 41].

While several cross-sectional studies have assessed fac-
tors associated with and barriers for cataract surgery uptake
[42-45], only few studies [31] longitudinally examined fac-
tors associated with cataract surgery over time, particularly
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in very advanced aged population in terms of predisposing,
enabling, and need factors.

Also, previous studies of cataract surgery put great
emphasis on the identification of risk factors for surgery; but
what is less known is what factors affect cataract surgery ser-
vices utilization in terms of predisposing, enabling, and need
factors. These factors were identified in the Andersen—New-
man behavioural model of health service utilization. The
Andersen—Newman’s model assumes to achieve equitable
health services distribution while acknowledging societal
changes over time and addressing the variability of health
service use with time when services were not similar across
vulnerable populations [46, 47]. The model suggests that
there is a series of conditions that lead to health service
utilization that includes need level (mostly illness or dis-
ease-related factors, such as cataract, poorer vision in case
of cataract surgery) which could be considered the primary
reason for a person to seek healthcare, predisposing charac-
teristics (mainly demographic factors, such as genetic, age,
and gender) that could have medium importance, and the
last is enabling factors which are related to resources with
regard to equitable healthcare use [46, 47]. Lin, Ma et al.
[26] applied this model to identify determinants of cataract
surgery uptake in China and 19 sub-Saharan African coun-
tries and found that the enabling factor of capacity to pay
in China and the availability of cataract service provision in
sub-Saharan African countries were associated with cataract
surgery uptake [26].

This study applies the Andersen—Newman behavioural
model of health service utilization to identify factors associ-
ated with cataract surgery over 6-year of follow-up in terms
of predisposing, enabling, and need factors among a large
cohort of women in their 80 s. Cataract is more common in
older women [8] and places their daily activities and ability
to live independently at risk.

Methods
Sample

Data for this study were drawn from the 1921-26 cohort of
the ALSWH, a nationally representative prospective longi-
tudinal study of Australian women (http://www.alswh.org.
au) [48, 49]. The women were sampled from the Australian
Medicare database and were first surveyed in 1996 when
the women were 7075 years. Since that time, participating
women have been surveyed every 3 years from 1996 to 2011
(surveys 1-6), and 6 monthly after that [48, 50]. This study
uses survey data from Survey 4 (ages 79-84) to Survey 6
(85-90).
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Outcome variable
Cataract surgery (self-reported)

For each of surveys 2, 3, 4, 5 and 6, the questionnaires asked
if the women had eye surgery (including cataract) 3 years
prior to that survey, and for surveys 4, 5 and 6 if they had
been diagnosed with or treated for cataract in the past 3 years
of the survey. For each survey, the response to each question
was categorised as “yes”, “no”, or “missing”. For this analy-
sis, once a woman had answered “yes” to cataract surgery
in one survey, she was considered to have had at least one
cataract operation for all future surveys (enduring). Cataract
was not considered as an enduring condition as it can be
corrected by surgery and can reappear in the contralateral
eye. We excluded participants who had eye surgery prior
to survey 2. We also used survey 4 as a baseline to include
cataracts in the analysis.

Explanatory variables

Each survey included measures of, predisposing factors of
age, education, smoking status, country of birth, alcohol
drinking status; enabling factors of area of residence (clas-
sified using ARIA +[51, 52]), having private health insur-
ance; and primary need factors including cataract, difficulty
seeing newspaper print, even with glasses. Andersen model
also suggests three components that influence health service
utilization one of which is the need level which is mostly
illness or disease-related factors such as cataract and poorer
vision in case of cataract surgery which is considered the
primary reason for a person to seek health service use rec-
ognizing variability of health service utilization with societal
changes and time [46, 47]. Additional need factors included
general health, physical function score, social function score,
general practitioner (GP) visit, driving, and chronic medical
conditions, such as skin cancer, diabetes, hypertension, fall,
hormone replacement therapy. These factors were based on
the Andersen—Newman behavioural model of health service
use [46, 47], and on the basis of the previous literature with
regard to factors associated with cataract surgery [27, 31, 49,
53]. All the independent variables were taken from ALSWH
surveys 4 to 6 apart from hormone replacement therapy
(measured at surveys 1& 3), alcohol use status measured at
surveys 3 and 6), smoking status (measured at survey 2), and
polypharmacy which was measured at survey 3.

Statistical analysis
After merging data for surveys 4, 5, and 6, we examined

response patterns for cataract surgery across survey waves.
Based on baseline data, explanatory variables were then

screened for correlation with each other using Spearman’s
statistical test, and bivariate associations between explana-
tory variables and cataract surgery were investigated using
chi-square test (categorical) and ¢ test (continuous). All vari-
ables with p <0.25 were considered for multivariable analy-
sis. Generalised estimating equation (GEE) modelling was
conducted to account for the repeated measures of cataract
surgery over three timepoints (6 years of follow-up) based
on the Liang and Zeger approach [54].

The following explanatory variables were correlated with
other variables (correlation coefficient> 0.3 considered) and
excluded from the analysis: physical function (PF) score was
correlated with general health, driving, fall, hypertension,
and GP visit; social function (SF) score correlated with
driving, GP visit and self -rated health; education corre-
lated with private insurance. The variables of marital status,
area of residence, country of birth, education, Body Mass
Index (BMI), and stroke were all non-significant on bivari-
ate screening and omitted from the multivariable modelling
process.

GEE models were constructed applying binary distribu-
tion of the outcome variable, with a logit link function and
autoregressive correlation structure as cataract surgery was
measured over three-timepoints with equal 3-yearly time
intervals. Initially, separate sets of models were constructed
for the predisposing, enabling and need factors based on
the Andersen-Newman behavioural model for health care
utilization [46]. Sets of significant variables for each of
these factors were then entered into nested GEE models as
follows:

Model I: considered predisposing factors: age, smoking
status, alcohol consumption.

Model 2: included significant factors from model 1, plus
enabling factors.

Model 3: included significant factors from model 2, plus
need factors.

Model 4: Final parsimonious nested model.

Time was included in all four models in accordance with
the data structure. The results were expressed as odds ratios
(OR) with 95% confidence intervals.

Ethical approval
The ALSWH has continuous ethical approval from the
Human Research Ethics Committees (HREC) of the Univer-

sity of Newcastle (reference H-076-0795) and the University
of Queensland (reference 2004000224).
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Results

Of the 12,432 women who started the study in 1996, 2289
women had died prior to survey 4, and 525 had withdrawn
from the study, stating they were “too frail”. Of the remain-
der, 7158 (74%) women completed survey 4. However,
121 of these women had missing data for cataract surgery
at survey 4, and another 245 were missing information for
cataract surgery for all surveys 4—6. A further 493 had prior
eye surgery (including cataract) more than 3 years before the
commencement of the ALSWH (1996), as reported on Sur-
vey 2. After excluding these women, a total of 6299 women
remained in the baseline for subsequent longitudinal analy-
sis. Of these women, 4711 remained in the study at survey 5
(1036 did not respond; 552 deceased), and 3241 remained in
the study at survey 6 (1634 did not respond; 1424 deceased).
The main cause for attrition from survey one was due to
death [55].

Looking at the proportion of women reporting cataract
surgery at each survey for survivors from survey 2 onwards
(either reporting on that survey or on an earlier survey), the
cataract surgery rate increased with age, being 14.0% at sur-
vey 2 (age 73-78 years) and 70.3% at survey 6 when they
were aged 85-90 years (Fig. 1).

Table 1 shows the numbers of women who had cataract
surgery by survey 4 (either reporting on that survey or an
earlier survey) and the socio-demographic characteristics,
predisposing, enabling, and need factors for cataract sur-
gery uptake of the ALSWH participants at baseline. By sur-
vey 4, 44% of the women had undergone cataract surgery.
Another 7.62% had reported cataract on or prior to survey
4, but not reported cataract surgery. In total, over 51% of the

Fig. 1 shows the proportion of 100.00%

women reporting cataract sur-

gery at each survey from survey 90.00%

2 onwards (age 73-90 years) 80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%

0.00%
Survey 2 (age 73-
78 years)
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participants either had undergone surgery or had unoperated
cataract by Survey 4 (Table 1).

The mean age (+ standard deviation) was 80.87 (+1.43)
years at baseline. Most (63.0%) were non-partnered, 39.9%
had school certificate level of education, 13.3% had high
school certificate, and 17.3% had trade/college or University
degree, 33.5% were ex-smoker/current smokers, and 44.7%
live in metropolitan, 37.0% live in inner regional, 18.3% live
in remote, very remote, and outer regional Australia.

In terms of need factors, 476 (7.62%) had reported unop-
erated cataract, 22.4% had difficulty seeing newspaper print
even with glasses, more than 68% had excellent, very good
or good general health, 26.5% had private health insurance,
around 90% had used hormone replacement therapy, 25.0%
had skin cancer, and 62.8% had high GP visit in the past
12 months of the survey.

In multivariable nested models (Table 2, model 4),
increasing age was associated with higher odds of cataract
surgery (AOR=1.11, 95% CI=1.07, 1.15), and the odds
of cataract surgery increased with time (ageing). Women
who were current or ex-smokers had higher odds of cataract
surgery (AOR=1.15,95% CI=1. 03, 1.29) compared with
never smokers (predisposing factors). From the enabling
factors, women who had private health insurance had 27%
higher odds of having cataract surgery (AOR=1. 27, 95%
CI=1.16, 1.39) compared to those who didn’t have private
health insurance.

Pertaining to primary need factors, women with cataract
(P=0.0001) at baseline and women who had no difficulty
seeing newspaper print were more likely to have had cataract
surgery (AOR=1. 35, 95% CI=1.23, 1.48) compared to
those who had difficulty seeing newspaper print.

Survey 3 (age 76-
81 years)

Survey 4 (age 79-
84 years)

Survey 5 (age 82- Survey 6 (age years
87 years) 85-90)

W Cataract surgery ® No surgery
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Table 1 Baseline characteristics for women who had one or more cataract surgeries by survey 4 (age 79-84 years)
Baseline explanatory variables according to Andersen—New-  Total N (%) Participants according to whether they had cata- P value
man behavioural model ract surgery or not by Survey 4 (N=6299)
Yes 2741 (43.51%) No 3558 (56.49%)
Predisposing Factors
Age in years (Mean, SD) 80.87 (1.43) 0.0002
Marital status 0.294
Partnered 2314 (37.0) 953 (30.5%) 1361 (43.4%)
Non-partnered 3946 (63.0) 2173 (69.5%) 1773 (56.6%)
Educational Qualification 0.3636
No formal qualifications 1774 (29.47) 751 (28.8) 1023 (30.0)
School Certificate 2402 (39.90) 1072 (41.1) 1330 (39.0)
High School Certificate 800 (13.29) 334 (12.8) 466 (13.7)
Trade/college or University 1044 (17.34) 454 (17.4) 590 (17.3)
Smoking status 0.0298
Never-smoker 3803 (66.47) 1631 (64.9) 2172 (67.7)
Ex-smoker/current smoker 1918 (33.53) 881 (35.1) 1037 (32.3)
Alcohol consumption 0.2746
Drinker 2330 (39.08) 1046 (40.1) 1284 (38.3)
Non-drinker 3632 (60.92) 1564 (59.9) 2068 (61.7)
Country of birth 0.8816
Australian born 4747 (79.71) 2072 (79.9) 2675 (79.6)
Other English-Speaking Country 754 (12.66) 322 (12.4) 432 (12.8)
Europe/Asia/Other 454 (7.62) 199 (7.7) 255 (7.6)
Enabling Factors
Accessibility/Remoteness Index for Australia (ARIA +) 0.6505
Major cities 2817 (44.73) 1232 (45.0) 1585 (44.6)
Inner regional 2330 (37.00) 998 (36.4) 1332 (37.4)
Outer regional/Remote/very remote 1151 (18.27) 511 (18.6) 640 (18.0)
State 0.0616
New South Wales (NSW) 2163 (34.34) 983 (35.9) 1180 (33.2)
Victoria (VIC) 1568 (24.89) 646 (23.5) 922 (25.9)
Queensland (QLD) 1154 (18.32) 507 (18.5) 647 (18.2)
South Australia (SA) 620 (9.84) 249 (9.1) 371 (10.4)
Western Australia (WA) 495 (7.86) 218 (8.0) 277 (7.8)
TAS/ACT/NT 299 (4.75) 138 (5.0) 161 (4.5)
Private health insurance 0.0086
Yes 1654 (26.54) 797 (29.3) 857 (24.4)
No 4579 (73.46) 1923 (70.7) 2656 (75.6)
Primary Need factors
Cataract <0.0001
Yes 2018 (32.30) 1542 (56.5) 476 (13.5)
No 4230 (67.70) 1189 (43.5) 3041 (86.5)
Difficulty seeing newspaper print, even with glasses 0.0972
Yes 1389 (22.36) 576 (21.3) 813 (23.1)
No 4823 (77.64) 2123 (78.7) 2700 (76.9)
Other Need factors
Physical function score (Mean, SD) 53.04 (28.2) <0.0001
Social function score (Mean, SD) 75.96 (27.12) <0.0001
General health <0.0001
Good 4293 (68.48) 1772 (64.9) 2521 (72.3)
Poor 1976 (31.52) 960 (35.1) 1016 (28.7)
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Table 1 (continued)

Baseline explanatory variables according to Andersen—New-  Total N (%) Participants according to whether they had cata- P value
man behavioural model ract surgery or not by Survey 4 (N=6299)
Yes 2741 (43.51%) No 3558 (56.49%)

Diabetes 0.0206
Yes 722 (11.56) 345 (12.6) 377 (10.7)
No 5526 (88.44) 2386 (87.4) 3140 (89.3)

Fall 0.0727
Yes 1440 (23.60) 654 (10.72) 786 (12.88)
No 4661 (76.40) 1990 (32.62) 2671 (43.78)

Hypertension 0.0170
Yes 3529 (56.23) 1584 (57.9) 1945 (54.9)
No 2747 (43.77) 1150 (42.1) 1597 (45.1)

Skin cancer 0.0723
Yes 1559 (24.95) 712 (26.1) 847 (24.1)
No 4689 (75.05) 2019 (73.9) 2670 (75.9)

Hormone replacement therapy 0.0021
Yes 5165 (89.55) 300 (11.9) 303 (9.3)
No 603 (10.45) 2227 (88.1) 2938 (90.7)

GP visit <0.0001
4 or less (low) 2322 (37.53) 872 (14.09) 1450 (23.44)
5 or more (high) 3865 (62.47) 1820 (29.42) 2045 (33.05)

Driving 0.7339
Yes 2932 (49.21) 1260 (49.0) 1672 (49.4)
No 3026 (50.79) 1314 (51.0) 1712 (50.6)

Missing value ranges from 0.01 to 8%. and ‘n’ sizes may vary due to missing data

Five or more GP visits in the past 12 months of the sur-
vey were associated with higher odds of cataract surgery
(AOR=1. 16, 95% CI=1.09, 1.25). Women who had
skin cancer were more likely to undergo cataract surgery
(AOR=1.09, 95% CI=1.01, 1.17), women who had used
hormone replacement therapy were less likely to undergo
cataract surgery (AOR=0.82, 95% CI=0.69, 0.98)
compared to never users, and poor or fair general health
(AOR=1.12, 95% CI=1.04, 1.22) was associated with
higher odds of cataract surgery (Table 2, model 4).

Sensitivity analysis

We also conducted two separate sensitivity analyses for the
effects of different biases or reporting errors. The first sen-
sitivity analysis was performed without excluding prior eye
surgery before the commencement of the study (sample size
6792). However, there was no difference in terms of param-
eter estimates pertaining to factors associated with cataract
surgery when compared with the main analysis. The second
sensitivity analysis considers the response options as they
were reported at each survey without carrying forward prior
reports of eye surgery from previous surveys. This analysis
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will underestimate the proportion of women who had cata-
ract surgery at each survey as it drops prior cataract surgery.
For instance, when we look at the proportion of women who
underwent cataract surgery across the surveys in this analy-
sis, it was 27.27% in survey four (age 79-84 years), 21.3% in
survey five (age 82—87 years), and 14.83% in survey six (age
85-90 years). The effects were similar to the main analy-
sis (data not shown).

Discussion
Factors associated with cataract surgery

The aim of this longitudinal study was to assess propor-
tion of and factors associated with cataract surgery in terms
of predisposing, enabling, and need factors over 6-year
of follow-up. In the study, more than 43.5% of women had
undergone eye surgery, including cataracts, and 7.6% had
unoperated cataract indicating more than half of the par-
ticipants either had undergone surgery or had unoperated
cataracts (Table 1), which is similar to the Australian Insti-
tute of Health Welfare report [8]. The odds of undergoing
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Table 2 Factors associated with cataract surgery among older Australian women (age 79-84 to 85-90 years) according to predisposing, enabling

and need factors (Anderson behavioural Model), 2021

Explanatory variables based on Anderson—-New- Model 1 (predisposing)

man healthcare utilization behavioural model

Model 2 (predis-

posing +enabling)

Adjusted OR (95% Confidence Intervals)

Model 3 (predispos-
ing +enabling + need)

Model 4
(Final nested model)

Intercept
Time Survey 4 (2005, age 79—-84 years) (ref) 1.0
Survey 5 (2008, age 82-87 years) 1.86 (1.78, 1.94)
Survey 6 (2011, age 85-90 years) 3.35(3.13,3.59)
Predisposing Factors
Age in years** 1.09 (1.06, 1.14)
Smoking status®*
Never-smoker 1.0
Ex-smoker/current smoker** 1.15(1.03, 1.27)
Enabling factors
Private health insurance**
No
Yes
Primary Need factor
Difficulty seeing newspaper print, even with glasses**
Yes
No
Other Need factors
General health**

0.04 (0.001, 0.007)

0.001 (0.01, 0.04)
1.0

1.86 (1.78, 1.95)
3.76 (3.15, 3.61)

1.10 (0.99, 1.06)
1.0

1.15 (1.04, 1.28)

1.0
1.24 (1.14, 1.35)

0.001 (0.002, 0.003)

1.0
1.83 (1.74, 1.93)
3.40 (3.14, 1.67)

1.11 (1.07, 1.15)
1.0

1.14(1.02, 1.28)

1.0
1.27(1.16, 1.39)

1.0
1.35(1.22, 1.48)

0.001 (0.001, 0.007)
1.0

1.82 (1.73, 1.91)
3.39 (3.14, 3.66)

1.11 (1.07, 1.15)
1.0

1.15 (1.03, 1.29)

1.0
1.27 (1.16, 1.39)

1.0
1.35 (1.23, 1.48)

Good 1.0 1.0
Poor 1.22(1.13,1.32) 1.21 (1.12, 1.30)

Diabetes

No 1.0

Yes 1.05 (0.92, 1.19)
Skin cancer**

No 1.0 1.0

Yes 1.08 (1.01, 1.16) 1.09 (1.01, 1.17)
Hormone replacement therapy**

No 1.0 1.0

Yes 0.82 (0.69, 0.98) 0.82 (0.69, 0.98)
Fall

No 1.0

Yes 1.06 (0.99, 1.13)
Hypertension

No 1.0

Yes 0.96 (0.89, 1.03)
Driving

No 1.0 1.0

Yes 0.93 (0.85,1.01) 0.92 (0.84, 1.01)
GP visit**

Low 1.0 1.0

High 1.18 (1.09, 1.26) 1.16 (1.09, 1.25)
**Significant at p<0.05
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cataract surgery were significantly increased over time
from 1.82 (95% confidence interval 1.73, 1.91) at the age of
82-89 years to 3.39 (95% confidence interval 3.14, 3.66) at
the age of 85-90 years compared to baseline 79-84 years of
age in the fully adjusted model (Table 2, model 4).

We identified that baseline age and smoking from predis-
posing factors and private health insurance from enabling
factors were positively associated with having cataract sur-
gery. From the need factors, frequent GP visits in the past
12 months of the survey (indicating higher levels of health
care need) and skin cancer were positively associated with
cataract surgery, while difficulty seeing newspaper print,
hormone replacement therapy (HRT), and general health
were factors negatively associated with cataract surgery.

Predisposing factors associated with cataract
surgery

Age and smoking were the two variables significantly associ-
ated with cataract surgery in the study. In this study, baseline
age was significantly associated with cataract surgery, where
a 1-year increase in age was 1.11 times more likely signifi-
cantly associated with cataract surgery after controlling all
potential covariates, and this was consistent with previous
studies under various settings and different study popula-
tions including the Blue Mountains Eye Study among older
Australian populations [27, 56, 57]. This may be explained
by as a person live longer, prolonged exposure to risk fac-
tors, the consequences of ageing resulting in wear and tear,
weakened immune system and body defence to repair itself,
environmental exposure to ultraviolet radiation from sun-
light or occupational hazards, and hereditary predisposition
increasing frequent service use that results in cataract and
eventually surgery.

In the Australian Longitudinal Study on Women’s Health
(ALSWH) population, current or ex-smoker women had
15% higher odds of cataract surgery when compared to
women who never smoked in their lifetime. The finding is
consistent with many other previous studies, where smok-
ing is associated with cataract as well as cataract surgery
[27, 36, 58, 59], and smoking cessation reduced the risk of
cataract seems to indicate a causal pathway [36]. In general,
smoking is noted to be consistently associated with cataract
development and progression.

Enabling factors associated with cataract surgery

In our study, in the final fully adjusted GEE model, it was
revealed that women who have private health cover (insur-
ance) were 1.27 (95% confidence interval 1.16, 1.39) times
more likely to undergo cataract surgery compared to those
women without private insurance (Table 2, model 4). This
is consistent with the prior Australian and international
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studies, where people who have private health insurance
have the opportunity to get cataract surgery done privately
when and where they prefer in a private setting [60, 61].
This can be explained by the fact that for public hospitals in
which the cost of cataract surgery is covered by Medicare,
the waiting time is long, and the priority for treatment is
based on disease severity which takes a longer time. There-
fore, people who can pay for private health cover and afford
the additional out-of-pocket expenses (the gap) can go to
a private hospital with the surgeon they prefer and get the
surgery sooner, usually as a day procedure. According to a
government report, more than 70% of cataract surgery pro-
cedure is performed at private facilities in Australia [60, 62].

Regardless of the popular belief in equal access to health
services such as cataract surgery in the industrialized coun-
tries, such as Australia, the fact is that there is highly une-
qual access to cataract surgery and similar services in high-
income nations [63, 64]. Therefore, serving the poor within
the rich should be a focus.

Our finding, in line with other studies [16, 60, 65], may
indicate the limited capacity of health system and workforce
for increasing demands of cataract surgery due to population
ageing at the policy level, socioeconomic inequalities, and
lack of timely access to cataract surgery for public-funded
Medicare clients at an individual level. This could suggest
the need for reform for targeted intervention, equitable, and
timely delivery of cataract service.

Need factors associated with cataract surgery

We identified difficulty seeing newspaper print, general prac-
titioner (GP) visits, hormone replacement therapy (HRT),
general health were factors as significantly associated with
cataract surgery in the study after controlling several poten-
tial confounders for predisposing and enabling factors. In
this prospective longitudinal study, we found women who
have no difficulty seeing newspaper print were 1.35 times
more likely to have had cataract surgery done compared to
those with difficulty seeing newspaper print (Table 2, model
4) over time. It has been noted in several previous studies
that vision problems, including difficulty seeing newspaper
print and the risk of developing cataracts and other ocu-
lar diseases, increase with age [3, 27, 66—68]. On the other
hand, cataract surgery restores sight remarkably improves
visual and cognitive function and vision-related quality of
life, as evidenced in many previous studies consistent with
our findings [35, 69-73].

Our finding can be explained by the fact that visual
function can improve and the expected outcome of cata-
ract surgery; therefore, it is important to timely intervene
on unoperated cataract to get the required vision improve-
ment in the very old population as this has a big impact on
the independence, vision related, and other aspect quality of
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life improvement as it enables them to do what they value
in their life.

High general practitioner (GP) visit (5 or more times in
a year) was 1.16 times more likely associated with cataract
surgery in the current study in the final model after con-
trolling potential confounders (Table 2, model 4). A gen-
eral practitioner (GP) visit is the measure of health service
utilization and primary health survives use in many studies
[74-77]. GPs are the first point of contact to refer patient as
per clinical care standard for cataract recently released [78].
In our context, frequent GP visits can be equivalent to cata-
ract surgery service use, so it is not surprising if it has strong
association. It can be explained as GP service in the entry
point to healthcare use in Australia [77], the first point of
contact for many Australians through which they get a refer-
ral letter to specialist surgery procedure waiting list [77, 79].
Therefore, the take home-message from this finding could be
older peoples visiting their GP for ophthalmologic evalua-
tion due to vision change as a result of ageing or due to any
other reason[80] will be more likely to have the opportunity
to get cataract surgery service.

The use hormone replacement therapy (HRT) is contro-
versial due to the fact that it may increase the chances of
developing some diseases, such as blood clotting or breast
cancer when used for longer period [81, 82].

In our study, almost 90% of the women use HRT (Table 1)
and it was revealed that women who use HRT were less
likely to have undergone cataract surgery compared to never
users, the odds ratio was 0.82 (95 per cent confidence inter-
val 0.69-0.98) after controlling numerous potential con-
founders (Table 2, model 4). This was consistent with some
previous studies [82—84], but not all, in which the use of
HRT is associated with a lower risk of cataract/ cataract
surgery. For example, in The Blue Mountains Eye Study,
it was found hormone replacement therapy current users of
aged 65 years and above had smaller prevalence of cortical
cataract compared to never users [83] as well in the Beaver
Dam Eye Study it was revealed that estrogen replacement
therapy reduced the risk of cortical cataract [85]. Above all,
a metanalysis conducted in 2013 involving nine different
studies, four cohort studies, and five case—control and cross-
sectional studies that assessed the effect of effects of HRT on
cataract for postmenopausal women concluded that HRT had
a protective effect on the development of cataract which is
in agreement with our finding [84]. On the other hand, sev-
eral studies also found that HRT was more likely associated
with cataract development and the increased risk of cataract
surgery, while others did not find an association between
HRT and cataract [27, 56, 86, 87]. From our finding, we
can conclude that since HRT was less likely associated with
cataract surgery and may have protective effect on cataract
development and our study strengthens previous findings
that the benefit of using HRT outweigh the risk when started

within period of 5 years of menopause in women who have
no underlying condition, as a review conducted by Barry G
Wren revealed [82].

The present study has found that there was a positive
association between skin cancer and cataract surgery, where
the odds of undergoing cataract surgery were 1.09 times
more likely in women who had skin cancer when compared
to who never had skin cancer (Table 2, model 4). This find-
ing is novel as only a few studies so far stated the association
between skin cancer and cataract among older people to the
best of our knowledge [88, 89].

One study, conducted among the Australian popula-
tion, indicated that cataract was associated with skin can-
cer among older people 65 years and above [89]. Another
study conducted in Israel among persons 40 years and above
revealed a positive association between skin cancer from
ultraviolet sunlight exposure and cataract [88]. However,
both studies were cross-sectional, and no study had assessed
the association between skin cancer and cataract or cataract
surgery over time. Our study strengthens the previous two
cross-sectional studies with the longitudinal data disclosing
a positive association between skin cancer and cataract sur-
gery over time. The result may be justified as exposure to sun
light may aggravate the progression of age-related cataract
due to ultraviolet radiation from sunlight exposure as this is
the recognized environmental risk factor for cataract as well
skin cancer [68, 88, 90, 91]. Another Australian study also
uncovered that the high level of ultraviolet radiation expo-
sure was associated with the rising prevalence of cataracts
among native Australians [92], which may strengthen the
hypothesis that both skin cancer and cataract might share
ultraviolet sunlight exposure as a common causal mecha-
nism [89]. Skin cancer has co-morbidities with other body
parts as well as the eye itself, and both skin and eye are the
two organs of the body most frequently exposed to sunlight
[93].

One previous study identified several ocular side effects
of anti-cancer treatment, including dry eye, uveitis, and
occlusion of the retinal vein [94]. Ocular side effects of can-
cer treatment may result in cataract and consequent cataract
surgery among our study participants; however, we did not
include cancer treatments in our analyses.

In our study, poor general health was associated with
increased odds of cataract surgery (Table 2, model 4), poten-
tially reflecting an overall physiological state of diminished
intrinsic capacity and, therefore, increased need. Moreover,
there is also a risk that waiting times for cataract surgery
[16] may increase consequences such as falls, fracture [16,
95], driving cessation [96, 97] and overall social disen-
gagement. Likewise, other factors such as depression and
cognitive decline could explain the association between
poor general health and cataract surgery, as evidenced in
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a previous study [98]. Accordingly, general health may be
compromised affecting quality of life.

The association between surgery and not having poor
vision (difficulty seeing newspaper print) may reflect
the corrective effects of the surgery, restoring the close
vision of those who had been able to access the procedure.
Previous studies have reported inconsistent associations
between self-rated health and cataract surgery, where some
studies found no association particularly for people older
than 80 years [34]. For instance, in the Blue Mountains
Eye Study, researchers didn’t find statistically significant
association between change in general health and cataract
surgery over 10-year follow-up [34]. On the other hand,
other studies reported positive association between general
health and cataract surgery or cataract as well [99, 100].

There were some limitations in this study. A major lim-
itation is that cataract surgery was ascertained through
self-report, and within a question about eye surgery more
generally. However, we would expect that cataract removal
would be the bulk of these surgeries. We also couldn’t
identify the different techniques of cataract surgery per-
formed. We don’t have data for ultraviolent radiation expo-
sure from sun light which is a well-known risk factor for
age-related cataract and then cataract surgery. Instead,
we must rely on the association between skin cancer and
cataract surgery, as a proxy for sun exposure and perhaps
also the mitigating effects of skin pigmentation. Strengths
include the longitudinal nature of the data, over 6-year
of follow-up, the large and representative sample from all
Australian states and Territories. The study is thus not
limited to specific geographic areas as previous Australian
studies have been [56, 99, 101, 102].

Conclusion

The odds of undergoing cataract surgery were significantly
increased with time over 6 years of follow-up as the women
aged. Increasing age and smoking were predisposing factors
positively associated with cataract surgery. Having private
health insurance was associated with undergoing cataract
surgery from enabling factors.

Frequent GP visits and skin cancer were also positively
associated with cataract surgery, while difficulty seeing
newspaper print, hormone replacement therapy, and gen-
eral health factors negatively associated with cataract sur-
gery. These need factors were the major drivers of cataract
surgery utilisation; however, predisposing and enabling
factors also play a role, including access to private health
insurance among older Australian women in their 80 s. This
finding indicates some inequity in relation to access to cata-
ract surgery in the Australian setting, which may be highly
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important for women’s social engagement and wellbeing that
policymakers need to target.

Acknowledgements The research on which this article is based was
conducted as part of the Australian Longitudinal Study on Women’s
Health, led by The University of Newcastle and The University of
Queensland jointly. The authors would like to thank the Australian
Government Department of Health for funding and participants of the
study. Researchers in the School of Medicine and public Health at
the University of Newcastle are also members of the Hunter Medical
Research Institute. This research was also supported by the Australian
Research Council Centre of Excellence in Population Ageing Research
(project number CE170100005). The results, conclusions, and recom-
mendations forwarded in this paper are those of the authors only and
not an official position of the Government of Australia Department
of Health.

Author contributions MTH conceptualized the study, contributed to
the design of the study, performed data analysis, wrote the manuscript
draft and made final corrections. JB contributed to the conceptualisa-
tion of the study, reviewed the manuscript critically for publication and
made final comments to the manuscript. XDG contributed conceptuali-
sation of the study, reviewed first draft of the manuscript. All authors
approved the manuscript for publication.

Funding Open Access funding enabled and organized by CAUL and
its Member Institutions. The work was supported by the Australian
Government Department of Health.

Availability of data and materials ALSWH data set use is available
only for approved collaborating researchers which is subject to rigorous
ethical requirements because of the sensitive personal nature of the col-
lected data based on formal request to make use of the data. Additional
details are available at http://alswh.org.au/for-researchers.

Code availability Codes will be made available upon reasonable
request.

Declarations

Conflict of interest The authors have no conflict of interest to declare
related to this paper.

Statement of human and animal right The ALSWH project has con-
tinuous ethical approval from the Human Research Ethics Committees
(HREC) of the University of Newcastle and the University of Queens-
land, Australia.

Informed consent All participants provided informed consent for the
ALSWH surveys prior to their participation.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article's Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article's Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.


http://alswh.org.au/for-researchers
http://creativecommons.org/licenses/by/4.0/

Aging Clinical and Experimental Research (2022) 34:1673-1685

1683

References

10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24.

Lee CM, Afshari NA (2017) The global state of cataract blind-
ness. Curr Opin Ophthalmol 28:98-103

Flaxman SR et al (2017) Global causes of blindness and distance
vision impairment 1990-2020: a systematic review and meta-
analysis. Lancet Glob Health 5:e1221-e1234

Shiels A, Hejtmancik JF (2017) Mutations and mechanisms in
congenital and age-related cataracts. Exp Eye Res 156:95-102
Wong TY (2001) Effect of increasing age on cataract surgery
outcomes in very elderly patients. BMJ 322:1104-1106

Powe NR et al (1994) Synthesis of the literature on visual acuity
and complications following cataract extraction with intraocu-
lar lens implantation. Cataract Patient Outcome Research Team.
Arch Ophthalmol 112:239-252

Spalton D, Koch D (2000) The constant evolution of cataract
surgery: It is more effective than ever but not available to many
who need it. 2000, British Medical Journal Publishing Group.
Wang W et al (2016) Cataract surgical rate and socioeconomics:
a global study. Invest Ophthalmol Vis Sci 57:5872-5881
Australian Institute of Health Welfare (20055) Vision problems
in older Australians. ATHW, Canberra

Rochtchina E et al (2003) Projected prevalence of age-related
cataract and cataract surgery in Australia for the years 2001
and 2021: pooled data from two population-based surveys. Clin
Exp Ophthalmol 31:233-236

MediBank (2017) How common are cataracts in Australia? |
Live Better. Accessed 19 Jun 2018

Australian Institute of Health Welfare (2018) Elective surgery
waiting times 2017-18: Australian hospital statistics. AIHW,
Canberra

Australian Institute of Health and Welfare (AIHW) (2019)
Admitted patient care 2018-19: Australian hospital statistics,
Chapter 6: What procedures were performed? AIHW, Canberra
NHS. Age-related cataracts. https://www.nhs.uk/conditions/
cataracts/. Accessed 21 Sept 2021 21

Vasquez-Perez A, Liu C, Sparrow J (2021) Timing of Cataract
Surgery. Cataract Surgery. Springer, New York, pp 13-22
Australian Institute of Health Welfare (AIHW), Eye health.
2021, AIHW: Canberra.

Palagyi A et al (2016) While we waited: incidence and predic-
tors of falls in older adults with cataract. Invest Ophthalmol
Vis Sci 57:6003-6010

(2021) Health, A.I.o. and Welfare, Eye health. AIHW, Canberra
Chan FW et al (2009) Waiting time for cataract surgery and
its influence on patient attitudes. Invest Ophthalmol Vis Sci
50:3636-3642

Diviney E, Lillywhite S (2004) Victorian Ophthalmology Ser-
vice Planning Framework

Australian Commission on Safety and Quality in Health Care
(2017) Australian Atlas of Healthcare Variation 2017: 4.0 Sur-
gical interventions

Gerard S, Chris H (2021) Cataract surgery: a snapshot of cur-
rent practice in Australia., in Magazine of the leadres in col-
laborative eye care. The Royal Australian and New Zealand
College of Ophthalmologists: Canberra, 68

Meuleners LB et al (2012) The effectiveness of cataract surgery
in reducing motor vehicle crashes: a whole population study
using linked data. Ophthalmic Epidemiol 19:23-28

Tseng VL et al (2012) Risk of fractures following cataract
surgery in Medicare beneficiaries. JAMA 308:493-501

Fong CS-u et al (2013) Correction of visual impairment by cat-
aract surgery and improved survival in older persons: the Blue
Mountains Eye Study cohort. Ophthalmology 120:1720-1727

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

Harwood RH et al (2005) Falls and health status in elderly
women following first eye cataract surgery: a randomised con-
trolled trial. Br J Ophthalmol 89:53-59

Lin S et al (2021) Andersen’s utilization model for cataract
surgical rate and empirical evidence from economically-devel-
oping areas. BMC Ophthalmol 21:1-8

Chang JR et al (2011) Risk factors associated with incident
cataracts and cataract surgery in the Age-related Eye Disease
Study (AREDS): AREDS report number 32. Ophthalmology
118:2113-2119

Steinmetz JD et al (2021) Causes of blindness and vision
impairment in 2020 and trends over 30 years, and prevalence
of avoidable blindness in relation to VISION 2020: the Right
to Sight: an analysis for the Global Burden of Disease Study.
Lancet Glob Health 9:e144—e160

Asbell PA et al (2005) Age-related cataract. Lancet
365:599-609

Allen D, Vasavada A (2006) Cataract and surgery for cataract.
BMIJ (Clinical research ed) 333:128-132

Williams A, Sloan FA, Lee PP (2006) Longitudinal rates of
cataract surgery. Arch Ophthalmol 124:1308-1314

Shah AS, Chen SH (2010) Cataract surgery and diabetes. Curr
Opin Ophthalmol 21:4-9

Kanthan GL et al (2010) Exogenous oestrogen exposure, female
reproductive factors and the long-term incidence of cataract: the
Blue Mountains Eye Study. Acta Ophthalmol 88:773-778
Chandrasekaran S et al (2008) Change in health-related quality
of life after cataract surgery in a population-based sample. Eye
22:479-484

Polack S et al (2010) The impact of cataract surgery on health
related quality of life in Kenya, the Philippines, and Bangladesh.
Ophthalmic Epidemiol 17:387-399

Hankinson SE et al (1992) A prospective study of cigarette smok-
ing and risk of cataract surgery in women. JAMA 268:994-998
Klein R et al (1994) The relation of socioeconomic factors to age-
related cataract, maculopathy, and impaired vision: the Beaver
Dam Eye Study. Ophthalmology 101:1969-1979

Mailu EW et al (2020) Factors associated with the uptake of
cataract surgery and interventions to improve uptake in low-
and middle-income countries: a systematic review. PLoS ONE
15:e0235699

Liu T et al (2012) A Randomized, Controlled Trial of an Inter-
vention Promoting Cataract Surgery Acceptance in Rural China:
The Guangzhou Uptake of Surgery Trial (GUSTO). Invest Oph-
thalmol Vis Sci 53:5271-5278

Syed A et al (2013) Predictors of attendance and barriers to cata-
ract surgery in Kenya, Bangladesh and the Philippines. Disabil
Rehabil 35:1660-1667

Zhang XJ et al (2013) Implementation of a free cataract surgery
program in rural China: a community-based randomized inter-
ventional study. Ophthalmology 120:260-265

Javitt JC et al (1995) Geographic variation in utilization of cata-
ract surgery. Med care, 90-105.

Schein OD et al (2012) Cataract surgery among Medicare ben-
eficiaries. Ophthalmic Epidemiol 19:257-264

Brilliant GE et al (1991) Social determinants of cataract surgery
utilization in south India. Arch Ophthalmol 109:584-589
McCarty CA et al (1999) The epidemiology of cataract in Aus-
tralia. Am J Ophthalmol 128:446-465

Andersen R, Newman JF (1973) Societal and individual deter-
minants of medical care utilization in the United States. The
Milbank Memorial Fund Quarterly. Health and Society, 95-124
Andersen R, Newman JF (2005) Societal and individual deter-
minants of medical care utilization in the United States. The
Milbank Quarterly 83 Online-only-Online-only

@ Springer


https://www.nhs.uk/conditions/cataracts/
https://www.nhs.uk/conditions/cataracts/

1684

Aging Clinical and Experimental Research (2022) 34:1673-1685

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

University of Newcastle and University of Queensland (2020)
Australian Longitudinal Study on Women’s Health (ALSWH).
www.ALSWH.org.au

Xu Y et al (2018) General analysis of factors influencing cataract
surgery practice in Shanghai residents. BMC Ophthalmol 18:102
Lee C et al (2005) Cohort Profile: the Australian Longitudinal
Study on Women’s Health. Int J Epidemiol 34:987-991

Glover JD, Tennant SK (2003) Remote areas statistical geogra-
phy in Australia: notes on the Accessibility/Remoteness Index for
Australia (ARIA+ version). Public Health Information Develop-
ment Unit, the University of Adelaide

ABS (Australian Bureau of Statistics), THE AUSTRAL-
IAN STATISTICAL GEOGRAPHY STANDARD (ASGS)
REMOTENESS STRUCTURE. ABS

Floud S et al (2016) Risk factors for cataracts treated surgically
in postmenopausal women. Ophthalmology 123:1704-1710
Liang K-Y, Zeger SL (1986) Longitudinal data analysis using
generalized linear models. Biometrika 73:13-22

Gardiner PA et al (2015) Do factors that predict attrition change
across waves in a longitudinal study of older women? J Am Geri-
atr Soc 63:2627-2629

Kanthan GL et al (2008) Ten-year incidence of age-related cata-
ract and cataract surgery in an older Australian population: the
Blue Mountains Eye Study. Ophthalmology 115:808-814.e1
Klein BE, Klein R, Lee KE (2002) Incidence of age-related cata-
ract over a 10-year interval: the Beaver Dam Eye Study. Ophthal-
mology 109:2052-2057

West S et al (1989) Cigarette smoking and risk of nuclear cata-
racts. Arch Ophthalmol 107:1166-1169

Hiller R et al (1997) Cigarette smoking and the risk of develop-
ment of lens opacities: the Framingham studies. Arch Ophthal-
mol 115:1113-1118

Zhu Z et al (2021) Geographic variation in cumulative incidence
of private cataract surgery in Australia and its influencing factors:
Findings from the 45 and Up Study. Eye

Cuq C et al (2008) A European survey of patient satisfaction
with spectacles after cataract surgery and the associated costs
in four European countries (France, Germany, Spain, and Italy).
Ophthalmic Epidemiol 15:234-241

Australian Institute of Health and Welfare (AIHW) (2020)
Admitted patient activity — Elective admissions involving sur-
gery 2019-20, D. Health, Editor. AIHW, Canberra

Burton MJ et al (2021) The <em>Lancet Global Health</em>
Commission on Global Eye Health: vision beyond 2020. Lancet
Glob Health 9:e489—e551

Australian Institute of Health and Welfare, Elective surgery wait-
ing times H.s. series, Editor. 2016—17. AIHW, Canberra

Curtis AJ et al (2010) Waiting lists and elective surgery: ordering
the queue. Med J Aust 192:217-220

ALSWH, Australian Longitudinal Study on Women’s Health
1921 26 COHORT SUMMARY 1996-2013

Liu Y-C et al (2017) Cataracts. Lancet 390:600-612

Robman L, Taylor H (2005) External factors in the development
of cataract. Eye 19:1074-1082

Owsley C et al (2007) Impact of cataract surgery on health-
related quality of life in nursing home residents. Br J Ophthalmol
91:1359-1363

To KG et al (2014) A longitudinal cohort study of the impact of
first- and both-eye cataract surgery on falls and other injuries in
Vietnam. Clin Interv Aging 9:743-751

Tan Y et al (2021) Effect of cataract surgery on vision-related
quality of life among cataract patients with high myopia: a pro-
spective, case-control observational study. Eye, 1-7

Miura G et al (2021) Effects of Cataract Surgery on Vision-
Related Quality of Life in Patients with Retinitis Pigmentosa and

@ Springer

73.

74.

75.

76.

7.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

the Predictive Factors of Quality of Life Improvement. BioMed
Res Int

Verdina T et al (202) Evaluation of the impact of cataract sur-
gery on cognitive function in very elderly patients: a prospective,
observational study. Aging Clin Exp Res

Moorin RE et al (2020) The association between general prac-
titioner regularity of care and ‘high use’ hospitalisation. BMC
Health Serv Res 20:915

Einarsdéttir K et al (2010) Regular primary care lowers hospi-
talisation risk and mortality in seniors with chronic respiratory
diseases. J Gen Intern Med 25:766-773

Gibson DA et al (2012) Enhanced primary care improves GP
service regularity in older patients without impacting on service
frequency. Aust J Prim Health 18:295-303

Young AF, Dobson AJ, Byles JE (2001) Determinants of gen-
eral practitioner use among women in Australia. Soc Sci Med
53:1641-1651

(2021) Australian Commission on Safety and Quality in Health
Care, Cataract Clinical Care Standard. Sydney.

Do VQ et al (2018) Are cataract surgery referrals to public
hospitals in Australia poorly targeted? Clin Exp Ophthalmol
46:364-370

Frese T et al (2016) Reasons for elderly patients GP visits: results
of a cross-sectional study. Clin Interv Aging 11:127

State Government of Victoria Department of Health. Hormone
replacement therapy (HRT) and menopause. Better Health Chan-
nel, 2021 [cited 28September 2021]. https://www.betterheal
th.vic.gov.au/health/conditionsandtreatments/hormone-repla
cement-therapy-hrt-and-menopause

‘Wren BG (2009) The benefits of oestrogen following menopause:
why hormone replacement therapy should be offered to post-
menopausal women. Med J Aust 190:321-325

Cumming RG, Mitchell P (1997) Hormone replacement ther-
apy, reproductive factors, and cataract The Blue Mountains Eye
Study. Am J Epidemiol 145:242-249

Lai K et al (2013) The effects of postmenopausal hormone use
on cataract: a meta-analysis. PLoS ONE 8:e78647—e78647
Klein B, Klein R, Ritter L (1995) Is there evidence of an estrogen
effect on age-related lens opacities? The Beaver Dam eye study.
Ophthalmic Lit 1:26

Hiller R, Sperduto RD, Ederer F (1986) Epidemiologic associa-
tions with nuclear, cortical, and posterior subcapsular cataracts.
Am J Epidemiol 124:916-925

Klein BE et al (2008) Incidence of age-related cataract over a
15-year interval: the Beaver Dam Eye Study. Ophthalmology
115:477-482

Varssano D et al (2017) Association between cataract and
keratinocytic skin cancers or melanoma: speculating on the com-
mon role of sun and ultraviolet radiation exposures. Ophthalmic
Epidemiol 24:336-340

Sharma S et al (2020) Association of age-related cataract with
skin cancer in an Australian population. Invest Ophthalmol Vis
Sci 61:48-48

Neale RE et al (2003) Sun exposure as a risk factor for nuclear
cataract. Epidemiology 14:707-712

Dolezal JM, Perkins ES, Wallace RB (1989) Sunlight, skin sen-
sitivity, and senile cataract. Am J Epidemiol 129:559-568
Hollows F, Moran D (1981) Cataract-the ultraviolet risk factor.
Lancet 318:1249-1250

Lee SH et al (2021) Association between Skin Cancer and Sys-
temic and Ocular Comorbidities in South Korea. J Clin Med 10
Vishnevskia-Dai V et al (2021) Ocular side effects of novel anti-
cancer biological therapies. Sci Rep 11:787

Lord SR, Dayhew J (2001) Visual risk factors for falls in older
people. J Am Geriatr Soc 49:508-515


http://www.ALSWH.org.au
https://www.betterhealth.vic.gov.au/health/conditionsandtreatments/hormone-replacement-therapy-hrt-and-menopause
https://www.betterhealth.vic.gov.au/health/conditionsandtreatments/hormone-replacement-therapy-hrt-and-menopause
https://www.betterhealth.vic.gov.au/health/conditionsandtreatments/hormone-replacement-therapy-hrt-and-menopause

Aging Clinical and Experimental Research (2022) 34:1673-1685

1685

96.

97.

98.

99.

100.

Gilhotra JS et al (2001) Impaired vision and other factors associ-
ated with driving cessation in the elderly: the Blue Mountains
Eye Study. Clin Exp Ophthalmol 29:104-107

Owsley C, McGwin G Jr (1999) Vision impairment and driving.
Surv Ophthalmol 43:535-550

Pellegrini M et al (2020) Impact of cataract surgery on depres-
sion and cognitive function: systematic review and meta-analysis.
Clin Exp Ophthalmol 48:593-601

Wang JJ, Mitchell P, Smith W (2000) Vision and low self-rated
health: the Blue Mountains Eye Study. Invest Ophthalmol Vis
Sci 41:49-54

Taylor HR, McCarty CA, Nanjan MB (2000) Vision impairment
predicts five-year mortality. Trans Am Ophthalmol Soc 98:91

101.

102.

Cumming RG, Mitchell P (1997) Alcohol, smoking, and
cataracts: the Blue Mountains eye study. Arch Ophthalmol
115:1296-1303

McCarty CA, Fu CL, Taylor HR (2002) Predictors of falls in the
Melbourne visual impairment project. Aust N Z J Public Health
26:116-119

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer



	Application of Andersen–Newman model to assess cataract surgery uptake among older Australian women: findings from the Australian Longitudinal Study on Women’s Health (ALSWH)
	Abstract
	Introduction 
	Aim 
	Method 
	Result 
	Conclusion 

	Introduction
	Methods
	Sample
	Outcome variable
	Cataract surgery (self-reported)

	Explanatory variables
	Statistical analysis
	Ethical approval

	Results
	Sensitivity analysis

	Discussion
	Factors associated with cataract surgery
	Predisposing factors associated with cataract surgery
	Enabling factors associated with cataract surgery
	Need factors associated with cataract surgery

	Conclusion
	Acknowledgements 
	References




