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Objective: Older-generation antidepressants have been associated with increasing the risk of cataracts.
Although animal studies have alluded to a potential link between selective serotonin reuptake inhibitors (SSRIs)
and the development of cataracts, no large population based-study has addressed this potential association.
This study sought to quantify the risk of cataracts with SSRIs by conducting a pharmacoepidemiologic study
using the linked administrative databases in the province of Quebec, Canada.
Design: Nested case-control study.
Participants: A cohort of subjects who had received a coronary revascularization procedure from 1995
through 2004 in the province of Quebec, Canada.
Methods: Using an administrative data set, a case-control study was conducted within a cohort of Quebec
residents who had received a coronary revascularization procedure from 1995 through 2004. Cases were defined
as those with the first diagnosis of a cataract diagnosed by an ophthalmologist. For each case, 10 controls were
selected and matched to the cases by index date, age, and cohort entry. Crude and adjusted rate ratios (RRs)
and corresponding confidence intervals (CIs) were computed for current use of SSRIs. Rate ratios were adjusted
for gender, corticosteroid use, statins, high blood pressure, antihypertensives, and antidiabetics.
Main Outcome Measures: First International Classification for Disease (Ninth Revision) code for a cataract
diagnosed by an ophthalmologist.
Results: Eighteen thousand seven hundred eighty-four cases and 187 840 controls met our study inclusion
criteria. The adjusted RR for cataracts among current users of SSRIs was 1.15 (95% CI, 1.08 –1.23). The risk of
cataracts was highest with fluvoxamine (RR, 1.39; 95% CI, 1.07–1.80), followed by venlafaxine (RR, 1.33; 95%
CI, 1.14 –1.55) and paroxetine for cataract surgery (RR, 1.23; 95% CI, 1.05–1.45). The average time to diagnosis
of cataracts while on SSRI therapy was 656 days.
Conclusions: A possible association was found between current exposure to SSRIs, especially fluvoxamine
and venlafaxine, and a future diagnosis of cataracts. The possibility that this observation may be the result of the
effect of smoking, which could not be controlled for in the study, cannot be excluded. Future studies are needed
to confirm this association in other populations.
Financial Disclosure(s): The author(s) have no proprietary or commercial interest in any materials discussed
in this article. Ophthalmology 2010;117:1251–1255 © 2010 by the American Academy of Ophthalmology.

Cataracts are the leading cause of blindness in the world. In
recent years, numerous studies have focused on the potential
risk of prescription drugs and their catarogenic properties. It is
now accepted that oral and inhaled steroids1 increase the risk of
cataracts. A recent study has linked ␤-blocker use to the
development of cataracts.2 The role of antidepressants in the
development of the disease is less clear. Amitriptyline has been
associated with an increase in the risk of cortical cataracts in
the Beaver Dam Eye Study.3 However, the risk of cataracts
with the newer-generation antidepressants is less clear.
Selective serotonin reuptake inhibitors (SSRIs) are one
of the most prescribed classes of medication in the United
States and the third most prescribed class in the world.4
Some of the nonpsychiatric adverse events associated with
long-term SSRI use include gastrointestinal bleeding5 and
fractures.6 However, the risk of ocular adverse events with
SSRIs is less clear. Serotonin receptors have been identified
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in the lens of animal models.7 Animal studies have shown
that serotonin can increase lens opacity and can lead to
development of cataracts.8 To date, no population basedstudy has addressed a possible association between SSRI
use and risk of cataracts. Given the widespread use of
SSRIs, a potential risk of cataracts with these drugs warrants
evaluation. Therefore, the objective of this study was to
investigate any association between cataracts and exposure
to SSRIs in a population of Quebec seniors by conducting a
pharmacoepidemiologic study.

Patients and Methods
The linked administrative databases of the health insurance of the
province of Quebec in Canada were used as the main source of
data for this study. Briefly, the databases capture health-related
information for all residents of Quebec who are 65 years or older
ISSN 0161-6420/10/$–see front matter
doi:10.1016/j.ophtha.2009.11.042

1251

Ophthalmology

Volume 117, Number 6, June 2010

and are part of the universal health care plan offered by the
province of Quebec, Canada. The specific data for this study
included: (1) the beneficiary database, which captures information
on sociodemographic data and dates of coverage and is managed
by the Régie de l’Assurance-Maladie du Québec; (2) the prescription drugs database, which captures prescription drug information
(drug name, strength, quantity, day supply) on all prescription
drugs covered by the provincial formulary for all residents 65
years or older; (3) the hospitalizations database, which contains
information for all hospitalizations, including date of admission
and discharge, a primary diagnosis, and up to 15 secondary diagnoses coded using the International Classification of Diseases, 9th
and 10th revisions. The databases were validated previously9,10
and were used in pharmacoepidemiologic studies, including those
addressing the risk of inhaled corticosteroids and risk of cataracts.1 Approval for access to the study data was provided by
the ethics board of Québec (Commission d’accès à l’information du
Québec) and the Royal Victoria Hospital, McGill University.

Study Population and Design
A nested case-control study (a case-control study within a previously defined cohort with a history of cardiovascular disease11)
was conducted. All residents of Quebec 65 years or older who had
undergone a coronary revascularization procedure between 1995
and 2004 were followed up from the date of their first procedure
until the earliest of: (1) diagnosis of cataracts; (2) end of study
period; (3) date of death; or (4) end of health care coverage.

Selection of Cases and Controls
In the primary analysis, cases included all cohort members with a
physician diagnosis for cataracts (International Classification of
Diseases, 9th revision, code 366). To increase specificity, only
cases that were diagnosed by an ophthalmologist were included.
As a secondary analysis, cases were restricted to those with a
hospital admission for day care (outpatient) surgery for cataracts.
The date of the first diagnosis was taken as the index date. A
similar definition was used previously by other pharmacoepidemiologic studies evaluating risk of cataracts and corticosteroids.1
A density-sampling method of selecting controls that allows for
the close approximation of the rate ratio (RR) to the odds ratio was
used.12 Controls were eligible if they satisfied the following criteria: (1) each control had to have been followed up at least as long
as the time of the index date of the case and hence was at risk of
a cataract developing and (2) controls were matched to the cases
within 1 year of birth date. From the pool of eligible controls, 10
controls were selected randomly and were matched to the cases by
age (⫾1 year) and cohort entry (⫾30 days).

Statistical Analysis
Descriptive statistics were used to explore data demographics.
Available SSRIs included citalopram, fluoxetine, fluvoxamine,
paroxetine, and sertraline. The risk of venlafaxine, a serotonin and
norepinephrine reuptake inhibitor (SNRI), was also assessed with
respect to cataracts. All SSRIs and venlafaxine prescriptions were
identified 1 year before the index date. Current users were defined
as those who had received an SSRI or a venlafaxine prescription
within 30 day of the index date. Past users were defined as have
having received a prescription more than 30 days from the index
date. The mean number of days of SSRI use also was computed
from the first SSRI prescription after cohort entry to the index date.
Conditional logistic regression was used to compute adjusted RR,
controlling for potential confounders including gender, oral corticosteroids as well as other forms of corticosteroids (topical, in-
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Table 1. Characteristics of All Community Diagnosed
Cataracts and Corresponding Controls
Characteristics

Cases

Controls

P Value

No.
Age (yrs)
Follow-up (yrs)
Female gender (%)
Oral hypoglycemics (%)
Blood pressure (%)
Antihypertensives (%)
Statins (%)
Oral corticosteroids (%)
Other corticosteroids* (%)

18 784
73.0⫾8.1
2.8⫾2.2
40.7
21.1
30.4
78.0
48.3
8.5
25.8

187 840
72.8⫾7.9
2.8⫾2.2
33.4
17.0
28.5
76.0
47.3
6.3
17.6

0.06
NA
0.0001
0.0001
0.0001
0.0071
0.01
0.0001
0.0001

NA ⫽ not available due to matching.
*Topical, inhaled, intranasal, and other injectable forms of corticosteroids.

haled, intranasal, and other injectable forms of corticosteroids),
hypertension, antihypertensive drugs, antidiabetic drugs, and
statins.

Results
In the primary analysis, 18 784 cases and 187 840 controls met the
study inclusion criteria (Table 1). As shown in previous studies,13
women had a higher risk of cataracts developing (Table 2). Similarly, use of antidiabetics or corticosteroids and a history of
hypertension also was associated with an increase in the risk of
cataracts (Table 2). In the primary analysis, the adjusted RR for
cataracts among current users of SSRIs was 1.15 (95% confidence
interval [CI], 1.08 –1.23). Past users did not pose a risk (RR, 1.06;
95% CI, 0.97–1.17). The risk of cataracts was the highest for
fluvoxamine (RR, 1.39; 95% CI, 1.07–1.80), followed by venlafaxine (RR, 1.33; 95% CI, 1.14 –1.55). The average time for the
diagnosis of cataracts while receiving SSRI therapy was 656 days
for the first analysis and 690 days for the second analysis. The
results for the secondary analysis with cases restricted to outpatient
surgical cases generally were concordant with the first analysis,
with the exception of paroxetine, which also was associated with
cataracts (RR, 1.23; 95% CI, 1.05–1.45; Table 3).

Discussion
This study showed for the first time that SSRIs use may be
associated with an increase in the risk of cataracts. The risk
was similar for all community-diagnosed cataracts as well as
those cases diagnosed in the outpatient clinics. In this study,
fluvoxamine, venlafaxine, and paroxetine had the highest risk
of cataracts. Although citalopram, fluoxetine, and sertraline did
not show a statistically significant increase in the risk of cataracts, our study may have lacked adequate power to assess the
risk of cataracts with all individual antidepressants. This may
suggest the importance of selectivity of serotonin receptors in
the formation of cataracts. Whether the catarogenic effects of
SSRIs are a class effect or are limited to specific agents must
be investigated further.
Recent animal studies have shown the importance of the
role of serotonin in different areas of the eye.7 Serotonin has
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Table 2. Rate Ratios and 95% Confidence Intervals for Selective Serotonin Reuptake Inhibitor Use and Incidence of Community
Diagnosed Cataracts

No SSRI use (%)
Female gender (%)
Oral hypoglycemics (%)
Blood pressure (%)
Statins (%)
Oral corticosteroids (%)
Other corticosteroids (%)
Antihypertensive drugs (%)
SSRI
Any current use
Any past use
Citalopram
Any current use
Any past use
Fluoxetine
Any current use
Any past use
Fluvoxamine
Any current use
Any past use
Paroxetine
Any current use
Any past use
Sertraline
Any current use
Any past use
Venlafaxine
Any current use
Any past use

Cases
18 784

Controls
187 840

Crude
Rate Ratio

91.5
40.7
21.1
30.4
48.3
8.5
25.8
78.2

93.2
33.4
17.0
28.5
47.3
6.3
17.6
76.3

5.7
2.8 (%)

Adjusted Rate Ratio*

95% Confidence Interval

1.00

1.00
1.33
1.27
1.06
1.00
1.14
1.56
1.05

Reference
1.29–1.39
1.23–1.32
1.02–1.09
0.97–1.03
1.07–1.20
1.50–1.62
0.98–1.03

4.4
2.4 (%)

1.32
1.19

1.15
1.06

1.08–1.23
0.97–1.17

1.1 (%)
0.7 (%)

0.9 (%)
0.5 (%)

1.30
1.32

1.13
1.17

0.98–1.31
0.97–1.41

0.3 (%)
0.3 (%)

0.3 (%)
0.2 (%)

1.24
1.31

1.13
1.13

0.86–1.49
0.83–1.52

0.4 (%)
0.2 (%)

0.2 (%)
0.2 (%)

1.57
1.06

1.39
0.96

1.07–1.80
0.69–1.32

1.7 (%)
1.0 (%)

1.4 (%)
0.9 (%)

1.25
1.10

1.07
0.98

0.96–1.21
0.84–1.14

1.2 (%)
1.0 (%)

1.0 (%)
0.90 (%)

1.17
1.31

1.06
1.19

0.92–1.22
1.01–1.41

1.0 (%)
0.5 (%)

0.7 (%)
0.4 (%)

1.50
1.18

1.33
1.06

1.14–1.55
0.85–1.33

SSRI ⫽ selective serotonin reuptake inhibitor.
*Rate ratios adjusted for gender, hypertension, antihypertensives, antidiabetics, statins, and all forms of corticosteroids.

been shown to play a crucial role in lens transparency.14
Serotonin receptors have been identified in the lens of animal
models. Boerrigter at al8 were one of the first groups who
showed the catarogenic potential of serotonin in the rat model.
The authors observed opacification of the lens and formation of
cortical cataracts after injection of 1% solution of serotonin.
One postulated mechanism is the interference of serotonin with
the lens metabolism through compromised ciliary body and
anterior chamber.8
Fluvoxamine is a relatively older SSRI mainly used in
the treatment of depression and anxiety and may have a
lower risk of sexual dysfunction than other SSRIs.15 Venlafaxine is a dual SNRI and mainly is used for the treatment
of depression, anxiety disorders, and panic disorders and
has gained popularity in off-label indications such as migraine prophylaxis, diabetic neuropathy, and treatment of
hot flashes in postmenopausal women. In 2007, venlafaxine
was the twelfth most prescribed medication in the United
States, with an estimated 17 million prescriptions written
for the drug.16 There have been reports of cataracts with
venlafaxine in the premarketing clinical trials of the drug,
although the true risk of this event had not been quantified
(CPS).17 The increase in the risk of cataracts with venlafaxine may be related to the drug’s dual mechanism of action.

Unlike SSRIs, SNRIs upregulate concentration of both serotonin and norepinephrine. In light of the presence of ␤ receptors in the lens and of the catarogenic properties of catecholamines,18 venlafaxine may increase the risk of cataracts
more than other SSRI antidepressants. However, the degree by
which venlafaxine may increase the risk of cataracts compared
with other SSRIs must be verified in future studies.
The annual number of prescriptions for antidepressants
in the United States has surpassed that of antihypertensives.19 It is estimated that up to 10% of United States
residents are receiving an antidepressant,19 mainly SSRIs
and SNRIs, with estimated annual sales of $12 billion.20
Similarly, the incidence of cataracts worldwide also is increasing. The population attributable risk (PAR) is the percent of the incidence of a disease in the population (exposed
and unexposed) that is the result of exposure and represents
the percent of disease incidence that would be eliminated if
exposure were eliminated. The PAR is calculated using the
population prevalent exposure (p) and the exposure relative
risk (PAR ⫽ [p(r–1]/(1⫹p[r–1]). Using a relative risk of
1.15 for SSRI users, a PAR of 1.5%, and a 10% prevalence
of SSRI use in the United States, roughly 22000 cases of
cataracts may be avoided secondary to SSRI use in the
United States every year.
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Table 3. Rate Ratios and 95% Confidence Intervals for
Selective Serotonin Reuptake Inhibitor Use and Incidence of
Cataracts in Surgical Outpatient Clinics

No SSRI use (%)
SSRI use (%)
Any current use
Any past use
Citalopram (%)
Any current use
Any past use
Fluoxetine (%)
Any current use
Any past use
Fluvoxamine (%)
Any current use
Any past use
Paroxetine (%)
Any current use
Any past use
Sertraline (%)
Any current use
Any past use
Venlafaxine (%)
Any current use
Any past use

Cases
9346

Controls
9346

Crude
Rate
Ratio

Adjusted
Rate
Ratio*

95%
Confidence
Interval

92.6

94.3

1.00

1.00

Reference

4.8
2.6

3.6
2.1

1.37
1.22

1.15
1.05

1.04–1.28
0.92–1.21

1.1
0.7

0.9
0.5

1.28
1.28

1.10
1.11

0.89–1.36
0.85–1.47

0.3
0.3

0.3
0.2

1.15
1.31

0.96
1.12

0.65–1.43
0.71–1.77

0.4
0.2

0.2
0.2

1.81
0.84

1.51
0.70

1.07–2.13
0.43–1.13

1.7
1.0

1.4
0.9

1.48
1.17

1.23
0.99

1.05–1.45
0.79–1.23

1.2
1.0

1.0
0.9

1.22
1.26

1.05
1.11

0.86–1.28
0.84–1.40

1.0
0.5

0.7
0.4

1.54
1.19

1.34
1.09

1.07–1.67
0.77–1.93

SSRI ⫽ selective serotonin reuptake inhibitor.
*Rate ratios adjusted for gender, hypertension, antihypertensives, antidiabetics, statins, and all forms of corticosteroids.

The strength of this study is the large sample size and the
detailed prescription drug information that allowed us to look
at the time of onset of cataracts with SSRIs, as well as the risk
of cataracts with individual SSRIs. As with all administrative
databases, this study is subject to limitations. Cataract diagnosis was assessed only using International Classification of
Diseases, 9th revision, codes, which may not necessarily confirm cataract surgery. Also, information for a more detailed
work-up for cataract diagnosis was not available. Because of
the nature of the data, it was not possible to adjust for all the risk
factors for cataracts and potential confounders, including smoking
history. Also, because cataracts may take a few years to develop,
it is possible for a subject to have undiagnosed cataracts. However,
a potential bias from this effect would depend on the prevalence of
undiagnosed subjects as well as the exposure status to SSRIs.
The results of this study suggest a possible association
between SSRI use and an increase in the risk of cataracts,
especially with fluvoxamine and venlafaxine. The possibility
that this observation may be the result of the effect of smoking,
which could not be controlled for in this study, cannot be
excluded.
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