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Abstract
Objectives To investigate if smoking was related to the risk of cataract surgery in diabetic patients.
Methods A total of 9578 diabetic participants aged 45–65 years were enrolled from the 45 and Up Study, the largest
population-based cohort study in Australia. Baseline questionnaire data were linked to the Medicare Benefits Schedule
(MBS) and Pharmaceutical Benefits Scheme (PBS) database, which were both available from 2004 to 2016. Cataract surgery
was determined according to the MBS. Smoking status were assessed by questionnaire. Cox regression was used to evaluate
the association between smoking and incidence of cataract surgery during the follow-up.
Results During a mean follow-up of 8.4 years, 995 participants underwent cataract surgery with a corresponding incidence
of 12.4 cases per 1000 person-years. In all, 10.8% of participants were current smokers at baseline, 38.7% were former
smokers, and 50.5% were never smokers. The incidence of cataract surgery was non-significantly higher in never-smoker
compared to former or current smokers. Regression analysis showed no significant difference in cataract surgical risk among
former, current, and never smokers. In addition, neither time since quitting of smoking nor age at quitting was associated
with the risk of cataract surgery, although there was a marginally significant trend in a lower risk of cataract surgery with
longer smoking cessation time for participant with normal weight (P for trend= 0.05).
Conclusions Despite that smoking was found to be related to the cataract and cataract surgery in the general population, we
did not find any association between smoking and cataract surgery in diabetic patients.

Introduction

Cataract remains a leading cause of blindness and visual
impairment worldwide [1]. According to the Global Burden
of Disease Study 2010, one-third of the global blindness
was attributed to cataract [2]. Despite the decrease in

cataract prevalence and improvement in cataract surgery in
recent decades, challenges remain to reduce the cataract
burden in the aging society. The higher risk of cataract and
cataract surgical complications among diabetic patients
have been well established [3, 4]. Given that diabetes has
been emerging a global epidemic in the modern world (451
million people in 2017) [5], and cataract extraction is the
only available effective treatment, which also poses a major
financial burden to the health system, identifying modifiable
risk factors that may help reduce or delay cataract surgeryThese authors contributed equally: Xiaotong Han, Changfan Wu, Lei
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among diabetic patients has substantial clinical and eco-
nomic significance.

Smoking is an established risk factor for a wide range of
diseases, including cardiovascular disease [6], lung cancer
[7], age-related macular degeneration [8], and cataract [9].
There is evidence showing a dose–response effect of
smoking on cataract risk and there are also isolated reports
of an increased risk of cataract surgery with smoking [10].
Oxidative stress induced by smoking is thought to be, at
least in part, the underlying mechanism for increased risk of
cataract [11]. It is also reported that smoking could increase
the risk of micro and macro-vascular complications of type
2 diabetes through its effect on insulin resistance, inflam-
mation, and dyslipidemia [12, 13]. However, whether
smoking could aggravate the risk of cataract surgery among
diabetic patients, who are at higher risk of developing cat-
aract, is less investigated.

Effect of smoking cessation on the risk of cataract and
cataract surgery had been previously reported [10, 14–16],
with some revealing a protective effect while others
demonstrating that the risk of cataract remains elevated for
many years following smoking cessation. In addition to a
high cataract surgical rate and large diabetic population,
Australia also has a characteristically long history of heavy
smoking, high levels of smoking cessation and a low cur-
rent smoking prevalence [17]. Thus, it is an ideal sample to
evaluate the associations between smoking and cataract
surgery among diabetic patients for making specific
recommendations.

The purpose of this study was to investigate the effects of
smoking intensity and cessation on the risk of cataract
surgery among working-aged Australians with diabetes. We
also assessed the quantitative association between smoking
and cataract surgical risk among participants with different
smoking intensity, as well as whether smoking cessation
could benefit more in certain population subgroups.

Methods

Participants

The Sax Institute’s 45 and Up Study is a large prospective
population-based cohort study of 266,896 men and women
aged 45 years and over randomly sampled from the
Department of Human Services (Formerly Medicare Aus-
tralia) enrollment database. The study methodology had
been described in detail elsewhere [18], and the study
population was smaller than previously reported due to
participant withdrawals. In brief, baseline participant
recruitment was commenced in January 2006 and com-
pleted by December 2009. All participants entered the study
by completing a mailed self-administered questionnaire and

also providing written consent for long-term follow-up and
linkage of their health information to routine health data-
bases, including the Medicare Benefits Schedule (MBS) and
Pharmaceutical Benefits Scheme (PBS). The overall
response rate was nearly 18% and the baseline participants
included about 10% of the NSW population aged 45 years
and over.

Diabetic participants aged 45–65 years were enrolled for
the current study, as most of the participants aged over 65
years had already undergone cataract surgery before base-
line [19, 20]. Participants who responded positively to the
question “Has a doctor ever told you that you have dia-
betes” in the baseline questionnaire or those who had been
prescribed with diabetes medications according to PBS
were identified as positive for diabetes status. Previous
evidence from the 45 and Up Study had shown a high
sensitivity and specificity for self-reported diabetes [21].
Exclusion criteria of the current study include: [1] gesta-
tional diabetes (N= 494); [2] participants who reported an
age at diabetes diagnosis older than the baseline age (N=
146); [3] a history of cataract surgery or vitrectomy (N=
203); [4] missing data for smoking (N= 516); [5] partici-
pants with a body mass index (BMI) level of < 15 or > 50
kg/m2 (N= 214). Thus, a total of 9578 participants were
included for analysis (Fig. 1). Ethics approval for the 45 and
Up Study was granted by the University of New South
Wales Human Research Ethics Committee. Ethics approval
for this specific study was granted by The Royal Victorian
Eye and Ear Hospital Human Research Ethics Committee.

Exposures

Smoking status was determined based on participants’
response to the baseline questionnaire, and further classified
into three groups: never-smoker, former smoker, and cur-
rent smoker. Never smokers were based on responses to the
questions “Have you ever been a regular smoker?”. Current
and former smokers were defined by answer to the question
“Are you a regular smoker now?”. Current and former
smokers were further asked about the age when they started
smoking regularly, the average number of cigarettes they
smoked each day, and the age when they stopped smoking
regularly. Specific smoking-related questions in the 45 and
Up Study had been previously reported [17]. Smoking
intensity was calculated as the number of cigarettes and
pipes/cigars smoked each day, which was categorized as <
10, 10–15, 16–20 and ≥ 21 cigarettes/day. Cumulative dose
was calculated as the number of pack-years of tobacco, and
further categorized into four groups: < 10, 10–19, 20–29
and ≥ 30 pack-years. Time since quitting was defined as the
duration between the age at quit smoking and the current
age, and further categorized into four groups: < 5, 5–14,
15–24, and ≥ 25 years.
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Co-variates

Co-variates including baseline age, gender, household
income, education level, BMI, history of hypertension (yes/
no), history of cardiovascular disease (CVD) (yes/no),
insulin treatment (yes/no), diabetes duration, alcohol
drinking (yes/no), and physical activity were collected
from self-reported questionnaires at baseline. Age was
divided into four groups: 45–49, 50–54, 55–59, and 60–65
years (y). Education levels were classified as no qualifica-
tions, completion of a certificate or diploma but lower
than a university degree, or a university degree or
higher. Household income of the participant was categor-
ized into four groups: < $AU20000, $AU20000–40000,
$AU40000–70000 and > $AU70000. Diabetes duration was
calculated based on participant response to the question
“please cross the box and give your age when the condition
was first found”, and further classified into four groups: < 5
years, 5–10 years, 10–20 years, and ≥ 20 years. Physical
activity (PA) was calculated as the metabolic equivalent
intensity level (MET-adjusted) number sessions of PA,
which was further categorized into four groups: < 5, ≥ 5–9,
9–14, and ≥ 14 MET-adjusted sessions per week [22]. BMI
was calculated from self-reported height and weight, which
has been previously validated in this cohort [23]. BMI was
categorized according to the WHO recommendation as
follows: normal weight (15 to < 24.9 kg/m2), overweight
(25.0 to < 29.9 kg/m2), and obese ( ≥ 30.0 to 50 kg/m2).

Outcome

Whether participants had undergone cataract surgery
during the follow-up was ascertained by the MBS (Code:

42698 and 42702). Linkage of the 45 and Up Study cohort
data to the MBS and PBS data, both available from 2004
to 2016, was done by the Sax Institute using a unique
identifier that was provided by the Department of Human
Services.

Statistical analysis

Baseline characteristics of the study participants with
different smoking status (never, former, or current smo-
kers) were calculated and compared using a χ2-test for
categorical variables and t-test for continuous variables.
Incidence rates with person-years of follow-up as the
denominator were calculated from baseline until the date
of cataract surgery or end of follow-up (31 December,
2016), whichever came first. Two Cox proportional
hazards models were used to calculate the hazards ratios
(HRs) and 95% confidence intervals (CI), to assess the
effect of smoking intensity and cumulative dose of
smoking on the risk of cataract surgery during the follow-
up. The crude model was adjusted for age and gender, and
the multivariate model, was further adjusted for income,
education level, BMI, history of hypertension, CVD,
diabetes (DM) duration, insulin use, alcohol drinking
and PA. The association between smoking cessation and
cataract surgery was assessed in different subgroups of
gender, BMI and insulin treatment groups using the fully
adjusted model. The never smokers group were used as
the reference group in all the analysis. Missing values for
co-variates were treated as separate categories. All ana-
lyses were performed using the SAS software (version
9.4; SAS Institute, Inc), and a two-sided P-value of < 0.05
was considered statistically significant.

Fig. 1 Flow chart of the
population selection process in
this study
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Results

In this cohort of 9578 diabetic participants (mean [SD] age:
57.3[5.2] years; female: 45.6%), a total of 995 participant
underwent cataract surgery during a mean follow-up of 8.4
years (80,373 person-years), corresponding to an incidence
rate of 12.4 cases per 1000 person-years. Of all participants
at baseline in this study, 10.8% were current smokers,
38.7% were former smokers, and 50.5% were never
smokers.

Baseline characteristics of participants with different
smoking status are shown in Table 1. Distribution of
smoking status was significantly different in participants
with different gender (P < 0.001), income (P < 0.001),
education level (P < 0.001), CVD history (P < 0.001), and
drinking status (P < 0.001). Men were more likely to be
current or former smokers than women (P < 0.001). Ever-
smokers tended to have a lower income and educational
level compared to non-smokers, the likelihoods of CVD and
alcohol drinking were also higher in ever-smokers (all P <
0.001). The distribution of age, BMI, and PA were not
statistically different among current, former, and never
smokers.

The mean (SD) number of cigarettes smoked per day and
pack-year separately was 21.3 ± 10.5 and 41.3 ± 22.9
among current smokers and 24.1 ± 15.8 and 30.4 ± 27.5
among former smokers. The incidence of cataract surgery in
never-smoker (11.3%) was higher than that in former
smokers (10.4%) and current smokers (7.1%), but the dif-
ferences were not statistically significant. Table 2 presents
the relative risk estimates of cataract surgery by smoking
intensity and cumulative dose. In the fully adjusted model,
former smokers and current smokers didnot have sig-
nificantly different risk of cataract surgery as compared to
never smokers. In reference to never smokers, the risk of
cataract surgery among former smokers with different
cumulative smoking dose, smoking intensity, time since
quit smoking and age at smoking cessation showed no
statistically significant difference. In addition, comparison
of current smokers with different smoking cumulative dose
and intensity with never smokers also showed no statisti-
cally significant difference in cataract surgical risk. In a
stratification analysis of the association between smoking
cessation and the risk of cataract surgery, compared with
never smokers, no significant associations were identified
between time since quit smoking and cataract surgery
among ever-smokers across different gender, BMI and
insulin treatment status (Table 3). One exception was that
time since smoking cessation of ≥ 25 years was associated
with a lower risk of cataract surgery compared to never
smokers in normal weight participants (HR, 0.44; 95% CI,
0.20–0.97), and there was also a marginally significant trend
in a lower risk of cataract surgery with longer smoking

cessation time for participant with normal weight (P for
trend= 0.05).

Discussion

In this large cohort study of working-aged Australians with
diabetes, we did not observe any association between
smoking intensity or cessation with the risk of cataract
surgery, except that longer smoking cessation time appeared
to be associated with a lower cataract surgical risk in normal
weight participants.

The incidence of cataract surgery among diabetic patients
in our study was 12.4 per 1000 person-years, which was
significantly higher than reported in similar age groups in
the general population, but lower to that reported in other
diabetic populations [24–26]. One study included 56,510
diabetic patients aged 40 years or above from UK and
reported an incidence of cataract surgery of 20.4 per 1000
person-years [24]. The Wisconsin Epidemiologic Study of
Diabetic Retinopathy (WESDR) recruited 2366 diabetic
patients and reported an incidence of 27.6% in younger-
onset group aged above 45 years and 24.9% in the older
onset group aged above 30 years during a 10-year follow-up
[27]. Granslund et al. [28] conducted a 25-year follow-up
study of 727 patients with type 1 diabetes, the incidence of
cataract surgery among participants aged 43–83 years was
28.7%. Difference in ethnicity, age distribution, economic
status, and health care accessibility might partially explain
the difference in reported cataract surgery incidence among
previous studies.

Despite a widely acknowledged positive association
between smoking and cataract risk in the general popula-
tion, there are limited studies investigating the effect of
current and former smoking on cataract and cataract surgery
among diabetic patients, who are at higher risk of cataract
development [20, 28–30]. Two cross-sectional studies
reported that smoking was not associated with cataract
among type 2 diabetes [29, 30]. The WESDR reported that
the risk of cataract surgery was not increased in former or
current smoker [20]. Our study enrolled a large population
of Australian with diabetes and followed up for an average
of 8.4 years, we found that neither smoking intensity nor
smoking cessation was related to cataract surgical risk.
Results of our study could add to evidence concerning the
association between smoking and cataract surgery in dia-
betic patients. Although we did identify a marginal sig-
nificant association between longer smoking cessation time
and lower cataract surgical risk in normal weight partici-
pants, further studies are needed to confirm this association.

Smoking intensity and cessation had been correlated
with cataract and cataract surgery in the general popula-
tion [10, 14–16]. Two reviews had indicated a strong
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Table 1 Baseline characteristics of participants with different smoking status

Characteristics All
n= 9578

Smoking status P-valuea

Never
n= 4834

Former
n= 3707

Current
n= 1037

Age (years) 0.06

45–49 1110 (11.6) 588 (12.2) 333 (9.0) 189 (18.2)

50–54 1978 (20.7) 1015 (21.0) 701 (18.9) 262 (25.3)

55–59 2895 (30.2) 1496 (30.9) 1099 (29.6) 300 (28.9)

60–65 3595 (37.5) 1735 (35.9) 1574 (42.5) 286 (27.6)

Gender <0.001

Male 5214 (54.4) 2211 (45.7) 2406 (64.9) 597 (57.6)

Female 4364 (45.6) 2623 (54.3) 1301 (35.1) 440 (42.4)

Household income (AUD/years) <0.001

<20,000 2182 (22.8) 963 (19.9) 841 (22.7) 378 (36.5)

≥20,000–40,000 1586 (16.6) 752 (15.6) 669 (18.0) 165 (15.9)

≥40,000–70,000 1824 (19.0) 929 (19.2) 734 (19.8) 161 (15.5)

>70,000 2161 (22.6) 1178 (24.4) 835 (22.5) 148 (14.3)

Missing 1825 (19.1) 1012 (20.9) 628 (16.9) 185 (17.8)

Education <0.001

No qualifications 1431 (14.9) 582 (12.0) 601 (16.2) 248 (23.9)

Certificate/diploma/trade 6156 (64.3) 3069 (63.5) 2438 (65.8) 649 (62.6)

University degree 1873 (19.6) 1128 (23.3) 630 (17.0) 115 (11.1)

Missing 118 (1.2) 55 (1.1) 38 (1.0) 25 (2.4)

Body mass index (kg/m2) 0.29

Underweight and normal 1295 (13.5) 744 (15.4) 355 (9.6) 196 (18.9)

Overweight 2913 (30.4) 1460 (30.2) 1143 (30.8) 310 (29.9)

Obese 4769 (49.8) 2314 (47.9) 1996 (53.8) 459 (44.3)

Missing 601 (6.3) 316 (6.5) 213 (5.7) 72 (6.9)

Hypertension, % 0.06

Yes 5641 (58.9) 2821 (58.4) 2295 (61.9) 525 (50.6)

No 3937 (41.1) 2013 (41.6) 1412 (38.1) 512 (49.4)

Cardiovascular disease, % <0.001

Yes 1733 (18.1) 683 (14.1) 825 (22.3) 225 (21.7)

No 7845 (81.9) 4151 (85.9) 2882 (77.7) 812 (78.3)

Family history of diabetes, % 0.12

Yes 8173 (85.3) 4138 (85.6) 3173 (85.6) 862 (83.1)

No 1405 (14.7) 696 (14.4) 534 (14.4) 175 (16.9)

Insulin treated, % 0.68

Yes 1351 (14.1) 704 (14.6) 469 (12.7) 178 (17.2)

No 8227 (85.9) 4130 (85.4) 3238 (87.3) 859 (82.8)

Diabetes duration (years) 0.74

0–5 4151 (43.3) 2123 (43.9) 1567 (42.3) 461 (44.5)

≥5–10 2357 (24.6) 1149 (23.8) 962 (26.0) 246 (23.7)

≥10–20 2042 (21.3) 994 (20.6) 835 (22.5) 213 (20.5)

≥20 686 (7.2) 355 (7.3) 254 (6.9) 77 (7.4)

Missing 342 (3.6) 213 (4.4) 89 (2.4) 40 (3.9)

Alcohol drinker <0.001

Yes 5026 (52.5) 2309 (47.8) 2226 (60.0) 491 (47.3)

No 4332 (45.2) 2407 (49.8) 1417 (38.2) 508 (49.0)
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association between smoking and cataract [9, 31], espe-
cially among current smokers and for nuclear cataract.
One population-based prospective study of 44,371 men
reported that current smokers had a 42% increased risk of
cataract surgery than never smokers, and the difference
reduced to 21% after quitting smoking for >20 years,
suggesting that the damage to the lens was reversible.
Mechanisms underlying the associations between cigar-
ette smoking and cataract was believed to be associated
with oxidative stress. The free radicals from cigarette
smoke could directly weaken the lens protein and cell
membrane. Smoking could also lead to a lower level of
circulating antioxidants and higher level of free radicals,
resulting in a higher risk of cataractogenesis. The toxic
effect from metal ions and cadmium accumulation could
be another possible explanation [32]. However, we did not
find any significant association between smoking intensity
or cessation with cataract surgical risk in diabetic patients.
One possible explanation may be that diabetic patients
were more likely to develop cortical cataracts due to
higher osmotic stress caused by sorbitol accumulation [3].
While smoking was significantly associated with
increased risk of nuclear cataract and subcapsular cataract,
smoking was not associated with cortical cataract [9].

Strengths of the current study include data from a
population-based cohort, a large study size, a long follow-
up, and the availability of multiple co-variates. The study
population are ideal for investigating the association
between smoking and cataract, given a sufficient sample
size for participants with different smoking status, inten-
sity and time since quit smoking. However, some poten-
tial limitations should be addressed. First, the baseline

participant rate of the 45 and Up Study was only 18% and
care should be taken if generalizing the study conclusion
to the general population. However, it has been proven
that representativeness is less impactful in cohort studies
when an association between a potential risk factor and
outcome of interest was investigated [33]. Second, parti-
cipant’s surgical history before 2004 was unavailable in
this study. We excluded participants aged over 65 years,
who were most likely to have undergone cataract surgery
at baseline, therefore reducing the chance of survival bias.
A nation-wide survey in Australia reported that the cov-
erage of cataract surgery among those in need was 98.9%
in people aged 50 years and older [34]. Third, cataract
surgeries performed in public hospitals were not assessed
in this study as they were not recorded in the MBS
database. This might limit the generalizability of our
conclusion, but considering that 72% of cataract surgeries
were performed in private setting in Australia, our find-
ings could still offer valuable reference [35]. Lastly,
smoking status was based on baseline self-reported
questionnaire in our study, which may be subjective to
recall bias and cannot reflect the change in life habits
during the follow-up. Future studies should focus on
investigating the time-to-time associations between
smoking and cataract.

In summary, we found that neither smoking sensitivity
nor smoking cessation was associated with the risk of cat-
aract surgery among diabetic patients. More studies are
needed to reveal the potential mechanisms for the dis-
crepancy between general and diabetic populations.
Smoking cessation should still be recommended for people
with diabetes due to other beneficial health effect.

Table 1 (continued)

Characteristics All
n= 9578

Smoking status P-valuea

Never
n= 4834

Former
n= 3707

Current
n= 1037

Missing 220 (2.3) 118 (2.4) 64 (1.7) 38 (3.7)

Physical activity (sessions per week) 0.22

<5 2455 (25.6) 1209 (25.0) 940 (25.4) 306 (29.5)

≥5–9 2828 (29.5) 1459 (30.2) 1080 (29.1) 289 (27.9)

≥9–14 1940 (20.3) 997 (20.6) 760 (20.5) 183 (17.6)

≥14 2004 (20.9) 967 (20.0) 823 (22.2) 214 (20.6)

Missing 351 (3.7) 202 (4.2) 104 (2.8) 45 (4.3)

Age at starting smoking (years)b 17.2 ± 4.4 17.1 ± 4.1 17.5 ± 5.5

Age at quitting smoking (years)b 40.7 ± 10.9 40.7 ± 10.9 34.8 ± 9.7

All data presented as n (%) unless otherwise indicated

AUD Australian dollars
aComparing baseline characteristics between participants with different smoking status using χ2-test
bData presented as mean ± standard deviation
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Table 2 Relative risk of cataract surgery by smoking intensity and cumulative dose of smoking in the cohort of 45 and Up Study, 2004
through 2016

Smoking status N/Event Rate, % Crude model Fully adjusted model

HR (95% CI) P-value HR (95% CI) P-value

Never smokersa 535/4834 11.07 Ref 0.01 Ref 0.16

Former smokers 388/3707 10.47 0.71 (0.56–0.91) 0.96 (0.84–1.10)

Current smokers 72/1037 6.94 0.93 (0.81–1.06) 0.82 (0.64–1.05)

Former smokers

Cumulative dose (packs-year) 0.61 0.72

<10 67/800 8.38 0.78 (0.60–1.00) 0.75 (0.58–0.97)

10–19 85/785 10.83 1.00 (0.79–1.25) 1.01 (0.80–1.27)

20–29 73/646 11.30 1.06 (0.83–1.35) 1.09 (0.85–1.40)

≥30 159/1454 10.94 0.93 (0.77–1.11) 1.00 (0.83–1.20)

Smoking intensity(cig/day) 0.51 0.80

<10 36/349 10.32 0.88 (0.63–1.23) 0.86 (0.61–1.20)

10–15 90/866 10.39 0.92 (0.74–1.15) 0.95 (0.76–1.19)

16–20 111/1025 10.83 0.97 (0.79–1.19) 0.98 (0.79–1.20)

≥21 151/1467 10.29 0.93 (0.77–1.12) 0.99 (0.82–1.19)

Time since quitting (years) 0.68 0.62

<5 54/588 9.18 0.89 (0.67–1.18) 0.99 (0.74–1.31)

5–14 101/1067 9.47 0.86 (0.69–1.06) 0.93 (0.75–1.15)

15–24 118/1112 10.61 0.96 (0.79–1.18) 0.95 (0.77–1.16)

≥ 25 115/940 12.23 1.00 (0.82–1.23) 0.99 (0.81–1.22)

Age at quitting 0.32 0.88

18–31 76/833 9.12 0.92 (0.72–1.17) 0.89 (0.70–1.14)

32–39 68/729 9.33 0.88 (0.68–1.13) 0.89 (0.69–1.14)

40–49 123/1130 10.88 1.01 (0.83–1.23) 1.03 (0.84–1.26)

≥50 113/957 11.81 0.88 (0.72–1.08) 0.98 (0.79–1.20)

Current smoker

Cumulative dose (packs-year) 0.007 0.10

<10 <5/66 8.33 0.99 (0.37–2.66) 1.01 (0.38–2.72)

10–19 10/104 9.62 1.16 (0.62–2.17) 1.30 (0.69–2.43)

20–29 10/152 6.58 0.68 (0.36–1.26) 0.80 (0.42–1.50)

≥30 48/715 6.71 0.68 (0.50–0.91) 0.77 (0.57–1.05)

Smoking intensity(cig/day) 0.004 0.06

<10 11/81 13.58 1.34 (0.74–2.44) 1.37 (0.75–2.50)

10–15 18/281 6.41 0.65 (0.41–1.05) 0.74 (0.46–1.19)

16–20 20/276 7.25 0.77 (0.49–1.21) 0.89 (0.57–1.39)

≥21 23/399 5.76 0.60 (0.39–0.91) 0.69 (0.45–1.06)

The crude model was adjusted for age and gender

The fully adjusted model was adjusted for age, gender, income, education level, body mass index, history of hypertension, cardiovascular disease,
diabetes duration, insulin use, alcohol drinking and physical activity

Numbers do not add up to the totals because of missing values

HR hazard ratio, CI confidence interval
aThe never smokers group was used as reference category
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Summary

What was known before:

● Smoking and smoking intensity and cessation were
found to be related to the cataract and cataract surgery in
the general population.

What this study adds:

● This study did not find any association between smoking
and the risk of cataract surgery in diabetic patients, who
are at higher risk of developing cataract.
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