
Articles
Antidepressant use and risk of self-harm among
people aged 40 years or older: A population-based
cohort and self-controlled case series study
Yi Chai,a,e Hao Luo,a,b,c* Kenneth K.C. Man,d,e,f Wallis C.Y. Lau,d,e,f Sherry K.W. Chan,g,h Paul S.F. Yip,a,c and
Ian C.K. Wong d,e,f

aDepartment of Social Work and Social Administration, Faculty of Social Sciences, The University of Hong Kong, Hong Kong
Special Administration Region, China
bSau Po Centre on Aging, The University of Hong Kong, Hong Kong Special Administration Region, China
cThe Hong Kong Jockey Club Centre for Suicide Research and Prevention, Department of Social Work and Social Administra-
tion, Faculty of Social Sciences, The University of Hong Kong, Hong Kong Special Administration Region, China
dResearch Department of Practice and Policy, School of Pharmacy, University College London, London, England
eCentre for Safe Medication Practice and Research, Department of Pharmacology and Pharmacy, Li Ka Shing Faculty of
Medicine, The University of Hong Kong, Hong Kong Special Administration Region, China
fLaboratory of Data Discovery for Health, Hong Kong Science Park, Hong Kong Special Administrative Region, China
gDepartment of Psychiatry, Li Ka Shing Faculty of Medicine, The University of Hong Kong, Hong Kong Special Administration
Region, China
hState Key Laboratory of Brain and Cognitive Sciences, The University of Hong Kong, Hong Kong Special Administration
Region, China
The Lancet Regional
Health - Western Pacific
2022;27: 100557
Published online xxx
https://doi.org/10.1016/j.
lanwpc.2022.100557
Summary
Background Studies on the association between antidepressants and self-harm in adults were mostly conducted
over a decade ago and have inconsistent findings. We aimed to compare self-harm risks by antidepressant classes
among people aged 40 years or older with depression.

Methods Individuals aged ≥40 years with depression who initiated antidepressant treatment between 2001 and
2015 were retrieved from the Hong Kong Clinical Data Analysis & Reporting system, and were followed up until
December 31, 2016. We conducted self-controlled case series (SCCS) analyses to estimate the incidence rate ratio
(IRR) of self-harm comparing the pre-exposure (90 days before the first antidepressant use), index exposure (the first
antidepressant use), and subsequent exposure (subsequent antidepressant use) periods to nonexposed periods. We
applied Cox proportional hazard regressions to estimate the hazard ratio (HR) of self-harm comparing five antide-
pressant classes (tricyclic and related antidepressant drugs [TCAs], selective serotonin reuptake inhibitors [SSRIs],
noradrenergic and specific serotonergic antidepressants [NaSSAs], serotonin−norepinephrine reuptake inhibitors
[SNRIs], and others).

Findings A total of 48,724 individuals were identified. SCCS analyses (N = 3,846) found that the increased self-harm
risk occurred during the pre-exposure (IRR: 22.24; 95% CI, 20.25-24.42), index exposure (7.03; 6.34-7.80), and sub-
sequent exposure periods (2.47; 2.18-2.79) compared to the unexposed period. Cohort analyses (N = 48,724) found
an association of higher self-harm risks in short-term (one year) for NaSSAs vs. TCAs (HR, 2.13; 95% CI, 1.53-2.96),
SNRIs vs. TCAs (1.64; 1.01-2.68), and NaSSAs vs. SSRIs (1.75; 1.29-2.36) in the 40-64 years group. The higher risk
remained significant in long-term (> one year) for NaSSAs vs. TCAs (1.55; 1.26-1.91) and NaSSAs vs. SSRIs (1.53;
1.26-1.87). In the 65+ group, only short-term differences were observed (SSRIs vs. TCAs [1.31; 1.03-1.66], SNRIs vs.
SSRIs [0.44; 0.22-0.87], and SNRIs vs. NaSSAs [0.43; 0.21-0.87]).

Interpretation Within-person comparisons did not suggest that antidepressant exposure is causally associated with
an increased risk of self-harm in people with depression. Between-person comparisons revealed differences in self-
harm risks between certain pairs of antidepressant classes. These findings may inform clinicians’ benefit-risk assess-
ments when prescribing antidepressants.
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Research in context

Evidence before this study

We searched Web of Science and PubMed for peer-
reviewed articles published between January 1, 2000,
and December 31, 2021, using the search term [(self-
harm) OR (self harm) OR (self-injur*) OR (suicid*)] AND
[(antidepressant*) OR (TCAs) OR (SSRIs) OR (SNRIs) OR
(NaSSAs)] AND [(depressi*)]. We did not apply any lan-
guage restrictions. Previous studies on the association
between antidepressants use and self-harm mainly
focused on adolescents. The limited number of studies
on middle-aged and older adults mainly were con-
ducted in the last decades of the 20th century and have
generated inconsistent findings. Although most studies
indicated that there is no association between antide-
pressant use and self-harm risk in adults, a large-scale
cohort study of people aged 65 years or older in the UK
found that all types of antidepressants were associated
with a significantly increased risk of self-harm compared
to those non-users in older people with depression.
Most existing studies employed only one study design,
typically cohort analyses, which are susceptible to con-
founding by indication and residual confounding. Find-
ings regarding the differences in self-harm risks
associated with specific antidepressant classes are also
mixed.

Added value of this study

To our best knowledge, this is one of the first studies
conducted both within- and between-person compari-
sons of self-harm risks in people aged 40 years or older
who have an initiation of antidepressants in a single
population-based cohort. We found an increased self-
harm risk before and during the initiated antidepres-
sants treatment, irrespective of age and drug type. Sig-
nificant variations in risk were observed between
antidepressant classes. Short- and long-term risk differ-
ences associated with specific antidepressant classes
have been comprehensively reported in people aged
40-64 years and 65 years or older.

Implications of all the available evidence

We found no evidence that antidepressants impose
additional risks of self-harm in middle-aged and older
adults in Hong Kong. This, together with previous stud-
ies, provides converging evidence that supports the effi-
cacy of antidepressants for treating depression. Some
antidepressant classes may offer less protection against
self-harm than others; the prescribing of a specific anti-
depressant class should take into account treatment
efficacy and self-harm risk management.
Introduction
Antidepressants are recommended pharmacological
interventions for patients with moderate to severe
depression.1 However, controversies exist regarding the
association between antidepressants and suicidal behav-
iour in adults. Although clinicians have raised concerns
on the early activating effects during the first weeks of
antidepressant treatment,2 it is difficult to conclude
whether suicidal behaviours that develop during treat-
ment are attributable to the initiation of antidepressants
or the core symptoms of depression itself. To disentan-
gle the effect of treatment from the illness itself, the US
Food and Drug Administration (FDA) conducted a
meta-analysis using data from randomized controlled
trials (RCTs),3 concluding that an increased risk of sui-
cidal behaviour during antidepressant treatment was
observed only in adults younger than 25. However, clini-
cal trials generally have strict inclusion criteria and
exclude people with comorbidity and polypharmacy,
which paradoxically are the very reason why different
treatment responses and side effects should be sus-
pected and studied.4

Several observational studies have examined the
association between the initiation of antidepressants
and an increased risk of suicidal behaviour in middle
aged and older adults using data from the US and the
UK.5−8 Although most studies confirmed the lack of
association observed in clinical trials, a large-scale UK
study of older people found that all classes of antide-
pressant drugs were associated with significantly
increased risks of self-harm or suicide.8 Findings on
whether the risk of suicidal behaviour differs between
commonly-used antidepressant classes are also incon-
sistent, with some studies showing considerably varied
risks,9−12 while others show no difference.5,7,13−15

A wide range of antidepressants are available in clini-
cal practice, and clinicians are advised to make the best
choice by weighing their efficacy and side effects.16 In
this study, we used population-representative electronic
health records of people aged 40 or older in Hong Kong
www.thelancet.com Vol 27 Month , 2022
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to: 1) examine the association between antidepressants
and self-harm by comparing self-harm risk before and
after antidepressant treatments, and 2) compare the
short- and long-term risk of self-harm associated with
different antidepressant classes.
Methods

Data source
This study used electronic health records from the Clini-
cal Data Analysis and Reporting System (CDARS) main-
tained by the Hong Kong Hospital Authority (HA). The
HA is a territory-wide statutory body that manages all
public hospitals and ambulatory clinics in Hong
Kong.17 CDARS has collected information on demo-
graphics, clinical diagnoses, hospital admission and dis-
charge, and prescription records. Population-based
pharmaco-epidemiological studies have extensively vali-
dated the reliability of CDARS data.18−20
Ethics
All records were de-identified, and no patients were con-
tacted. This study was approved by the Institutional
Review Board (IRB) of the University of Hong Kong
(UW 17-520).
Study cohort
We included people aged 40 years or older with a diag-
nosis of depression (ICD-9-CM codes, 296.2-3, 300.4,
and 311) and with a new prescription of antidepressants
Figure 1. Study cohort s
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between January 01, 2003, and December 31, 2015 (the
calendar years 2001 and 2002 were assigned as the
screening period for determining a new prescription).
The end of the study period was December 31, 2016.

Antidepressant prescription was identified by the
British National Formulary (BNF) chapter 4.3 and clas-
sified into five mutually exclusive classes: 1) tricyclic and
related antidepressant drugs (TCAs); 2) selective seroto-
nin reuptake inhibitors (SSRIs); 3) noradrenergic and
specific serotonergic antidepressants (NaSSAs); 4) sero-
tonin−norepinephrine reuptake inhibitors (SNRIs);
and 5) others. The classification was determined accord-
ing to the BNF major categories, the proposed mecha-
nisms of actions of drugs,9 and consideration of
statistical power. Drugs included in each class are
reported in Supplementary eTable 1. Individuals who
were prescribed multiple classes of antidepressants at
the initiation of prescription were excluded since this
may reflect a more severe level of depression.7,12 Figure 1
provides a flowchart describing the cohort selection pro-
cedure.
Outcomes
The primary outcome was self-harm (both non-fatal and
fatal) during the study period. ICD-9-CM codes E950-
59 and E980-89 were used to identify non-fatal self-
harm, consistent with previous research.21,22 ICD-10-
CM codes X60-84 and Y10-34 were used to identify fatal
cases (suicide) as the cause of death in CDARS was
stored in ICD-10-CM codes.
election procedure.
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Figure 2. The SCCS study design of a hypothetical individual.
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Within-person comparison of self-harm risk
We used a self-controlled case series (SCCS) study
design to account for potential indication bias. In this
design, only those people who have both the exposure
(antidepressants) and outcome of interest (self-harm)
were included. Individuals served as their own control,
and within-person comparisons were conducted by
comparing the difference in self-harm incidences
between the medication exposure period and all other
periods.23 Time-invariant confounders, such as genetic
factors, socioeconomic status, and disease severity at
baseline, were implicitly addressed.24 This study design
has been widely used to investigate associations
between drugs and health outcomes.18,25−27

The SCCS design may generate biased results if the
outcome is death since no exposure can occur after the
event.23 Therefore, we removed fatal self-harm (suicide)
cases. Individuals who had at least one non-fatal self-
harm record during the observation period were
included in this analysis. The individual observational
period commenced on January 01, 2001, or the 40th

birthday (whichever was later), and ended on December
31, 2015, or the date of death (whichever was earlier).
People who had a self-harm diagnosis before the start of
the observation period were excluded (see Figure 1).23

All antidepressant prescriptions during the observa-
tion period were included for each individual. The index
antidepressant exposure periods were defined as the
time between the start and the end dates of firstly receiv-
ing a single class of antidepressants. If the same class of
antidepressant was re-prescribed within 30 days after
the end date of the last prescription, it was considered
as a same exposure period (i.e., 30-day grace period).
The date of switching to another class of antidepres-
sants was defined as the start of the subsequent expo-
sure period. All subsequent periods of antidepressant
exposure were combined into one exposure category.
The pre-exposure period was only considered for the
first antidepressant prescription. The individual obser-
vation period was segmented into four mutually exclu-
sive categories according to the antidepressant exposure
status:23,24 1) the pre-exposure period (90 days before
the first antidepressant exposure); 2) the index exposure
period (the first antidepressant use); 3) the subsequent
exposure period; and 4) the baseline period (all remain-
ing time within the observation period). Only the first
self-harm event for each person during the observation
period was considered since recurrences of self-harm
are not independent of each other.23,28 To investigate
the impact of excluding recurrent events, we did a sensi-
tivity analysis in which all self-harm events within each
individual during the observation period were included.
Figure 2 shows the SCCS study design for a hypotheti-
cal individual.
Between-person comparison of self-harm risk
Cohort analyses with pairwise comparisons were con-
ducted between different antidepressants to compare
self-harm risks associated with different antidepres-
sants. A propensity score with the inverse probability of
treatment weighting (IPTW) approach was applied to
balance the characteristics of the study population to
address the potential confounding effect of non-ran-
domized treatment assignment.29 The propensity score
was estimated by the Generalized Boosted Model
(GBM).30 These weights were then retrieved to obtain
the average treatment effect among antidepressant clas-
ses. Covariates used to estimate the weights comprised
gender, age in years, living status, educational level,
family history of mental illness at baseline; and self-
harm behaviour, antipsychotic use (BNF code, 4.2.1),
and psychiatric (comprising bipolar disorders, alcohol
and tobacco use disorders, personality disorders, anxiety
disorders, schizophrenia, and drug use disorders) and
physical (comprising congestive heart disease, arthritis,
hypertension, diabetes, stroke, cancer, dementia, epi-
lepsy, Parkinson’s disease, hypothyroidism, and
asthma) comorbidities before or at baseline. Supple-
mentary eTable 2 reports the ICD-9-CM codes for all
comorbidities of interest.

The standardized mean difference (SMD) was used
to assess the covariate balance among antidepressant
classes with the threshold of 0.1.31 Covariates with a
www.thelancet.com Vol 27 Month , 2022
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maximum pairwise SMD greater than 0.1 after IPTW
were further adjusted in the regression model.

The entire sample was included in the cohort analy-
ses (see Figure 1). Only the first prescription of a single
class of antidepressant was considered and the date of
the first prescription of antidepressants was designated
as the index date. Individuals were followed from the
index date until the occurrence of self-harm, death
(other than suicide), or the end of the study period (one
year for short-term risk, and December 31, 2016, for
long-term risk), whichever came first. Since the phe-
nomenology of adult depression may be different at
younger and older ages,32 analyses was stratified into
two subgroups by age at the index date (40-64 years and
65 years or older).
Statistical analysis
We tabulated sample characteristics at baseline for each
antidepressant class. The SCCS analyses were con-
ducted first to compare the self-harm incidence rate dur-
ing the pre-exposure, index exposure, and subsequent
exposure periods with the baseline period, using the
incident rate ratio (IRR) estimated from conditional
Poisson regression, adjusting for age in years.24 We
also conducted subgroup analyses by age groups and by
antidepressant classes.

In the cohort analyses, we estimated the crude and
weighted short-term (one-year) and long-term (whole
observation period) incidence of self-harm per 100 per-
son-years for each antidepressant class. The Cox propor-
tional hazards model with IPTW was applied to
estimate the hazard ratio (HR) for short-term and long-
term risk of self-harm between antidepressant classes,
stratified by age groups.

To consider the potential unmeasured confounders,
E-values for all statistically significant IRRs and HRs
were calculated to estimate the minimum strength of the
association between unmeasured confounders with both
antidepressant exposure and self-harm were needed, con-
ditional on the measured covariates, to explain away the
observed association(s).33 A sensitivity analysis was con-
ducted by only including people who initiated antidepres-
sants after or within 30 days before their first diagnosis of
depression during the study period.

Packages dplyr, SCCS, survival, twang, and Evalue in
statistical software R (version 4.0.2) were used for data
analysis.34
Role of the funding source
No funding reported.
Results
We identified 48,724 people with a diagnosis of depres-
sion and receiving new antidepressant monotherapy
between January 01, 2003, and December 31, 2015.
www.thelancet.com Vol 27 Month , 2022
Missing values were not present in the analytical sam-
ple. Table 1 summarizes the baseline characteristics of
the study cohort. In the age 40-64 group, the most pre-
scribed antidepressant class was SSRIs (18,843
[58.42%]), followed by TCAs (10,797 [33.47%]). In the
age 65+ group (age range: 65-105 years), the most pre-
scribed antidepressant class was also SSRIs (10,010
[60.78%]), followed by TCAs (3,974 [24.13%]). Supple-
mentary eTable 1 shows frequencies of specific drugs
included in each antidepressant class.

Results from the SCCS analyses (within-person
comparison of self-harm risk)
A subsample of 3,846 individuals with an average age of
54.64 years (SD, 13.24 years) at the start of the observa-
tion period met the inclusion criteria for the SCCS anal-
yses. Table 2 reports the number of events, incidence,
and IRRs of self-harm in the four risk windows defined
by antidepressant exposure status. The highest inci-
dence of 76.71 (95% CI, 71.27-82.43) per 100 person-
years was observed in the pre-exposure period. The inci-
dence decreased to 16.06 (15.03 to 17.13) per 100 per-
son-years in the index exposure period. Compared with
the baseline period, the risk of self-harm was higher in
the antidepressants exposed period (index exposure:
IRR, 7.03; 95% CI, 6.34-7.80; E-value, 13.54; subsequent
exposure: 2.47; 2.18-2.79; 4.38). The risk was even
higher during the pre-exposure period (22.24; 20.25-
24.42; 43.97). The results were similar in the age-spe-
cific analyses (Supplementary eTable 3). Preliminary
analysis indicated that very few people were prescribed
only one class of antidepressants across the entire study
period, the drug-class-specific analyses were therefore
limited to TCAs (N = 253), SSRIs (N = 1151) and NaSSAs
(N = 181) because only 49 and 4 people were prescribed
SNRIs and Others, respectively (Supplementary eTable
4). Compared to the baseline period, self-harm risk was
consistently higher in both exposure and pre-exposure
periods. Results from sensitivity analyses of including
all self-harm events were consistent with main analyses
(eTable 5).
Results from the cohort analyses (between-person
comparison of self-harm risk)
In individuals aged 40-64, the SMDs of all characteris-
tics were equal to or less than 0.1 after IPTW, except for
family history of mental illness (maximum pairwise
SMD, 0.11), anxiety disorder (0.15), and cancer (0.12). In
the age 65+ group, exceptions were age (0.16), self-
harm diagnosis before or at baseline (0.22), congestive
heart disease (0.17), diabetes (0.20), dementia (0.22),
epilepsy (0.12), and hypothyroidism (0.11) (Table 1).
These characteristics were further adjusted in the
regression model.

The short- and long-term incidence of self-harm
(both crude and weighted) by antidepressant classes
5



40−64 years Maximum Pairwise SMD

Characteristics TCAs SSRIs NaSSAs SNRIs Others Before IPTW After IPTW

Individuals, n 10797 (33.47) 18843 (58.42) 1566 (4.85) 887 (2.75) 163 (0.51)

Gender, n (%) 0.19 0.10

Female 8020 (74.28) 13308 (70.63) 1028 (65.64) 614 (69.22) 109 (66.87)

Male 2777 (25.72) 5535 (29.37) 538 (34.36) 273 (30.78) 54 (33.13)

Mean age (SD), y 52.08 (6.00) 52.98 (5.80) 53.17 (6.12) 52.72 (5.91) 52.89 (6.06) 0.19 0.02

Living status, n (%) 0.10 0.04

Alone 1352 (12.52) 2622 (13.91) 220 (14.05) 106 (11.95) 25 (15.34)

With family or relatives 7466 (69.15) 13178 (69.94) 1122 (71.65) 670 (75.54) 111 (68.10)

Others 65 (0.60) 168 (0.89) 11 (0.70) 4 (0.45) 1 (0.61)

Unknown 1914 (17.73) 2875 (15.26) 213 (13.60) 107 (12.06) 26 (15.95)

Educational level, n (%) 0.11 0.08

Less than primary 680 (6.30) 928 (4.92) 74 (4.73) 33 (3.72) 7 (4.29)

Primary 3075 (28.48) 4791 (25.43) 398 (25.42) 177 (19.95) 33 (20.25)

Secondary 4039 (37.41) 7899 (41.92) 640 (40.87) 398 (44.87) 68 (41.72)

Tertiary or above 469 (4.34) 1387 (7.36) 131 (8.37) 126 (14.21) 21 (12.88)

Unknown 2534 (23.47) 3838 (20.37) 323 (20.63) 153 (17.25) 34 (20.86)

Family history of mental illness,

n (%)

549 (5.08) 773 (4.10) 74 (4.73) 59 (6.65) 9 (5.52) 0.12 0.11

Self-harm diagnosis before

or at baseline, n (%)

221 (2.05) 738 (3.92) 85 (5.43) 40 (4.51) 7 (4.29) 0.19 0.03

Antipsychotics use before

or at baseline, n (%)

502 (4.65) 1775 (9.42) 194 (12.39) 121 (13.64) 31 (19.02) 0.53 0.03

Psychiatric comorbidities before or at baseline, n (%)

Bipolar disorders 28 (0.26) 57 (0.30) 4 (0.26) 4 (0.45) 1 (0.61) 0.07 0.04

Alcohol and tobacco use

disorders

128 (1.19) 278 (1.48) 32 (2.04) 4 (0.45) 1 (0.61) 0.14 0.07

Personality disorders 54 (0.50) 109 (0.58) 13 (0.83) 9 (1.01) 0 (0.00) 0.13 0.07

Anxiety disorders 361 (3.34) 795 (4.22) 67 (4.28) 31 (3.49) 3 (1.84) 0.13 0.15

Schizophrenia 43 (0.40) 133 (0.71) 15 (0.96) 5 (0.56) 12 (7.36) 0.87 0.03

Drug use disorders 134 (1.24) 187 (0.99) 51 (3.26) 8 (0.90) 3 (1.84) 0.22 0.04

Physical comorbidities before or at baseline, n (%)

Congestive heart disease 27 (0.25) 109 (0.58) 13 (0.83) 2 (0.23) 0 (0.00) 0.12 0.07

Arthritis 46 (0.43) 65 (0.34) 6 (0.38) 4 (0.45) 0 (0.00) 0.07 0.08

Hypertension 631 (5.84) 1413 (7.50) 106 (6.77) 50 (5.64) 9 (5.52) 0.08 0.05

Diabetes 400 (3.70) 977 (5.18) 72 (4.60) 27 (3.04) 8 (4.91) 0.10 0.06

Stroke 204 (1.89) 628 (3.33) 37 (2.36) 23 (2.59) 5 (3.07) 0.09 0.10

Cancer 838 (7.76) 1703 (9.04) 146 (9.32) 78 (8.79) 10 (6.13) 0.11 0.12

Dementia 7 (0.06) 37 (0.20) 1 (0.06) 1 (0.11) 0 (0.00) 0.05 0.04

Epilepsy 42 (0.39) 134 (0.71) 16 (1.02) 2 (0.23) 1 (0.61) 0.10 0.08

Parkinson's disease 26 (0.24) 65 (0.34) 11 (0.70) 4 (0.45) 1 (0.61) 0.08 0.03

Hypothyroidism 53 (0.49) 135 (0.72) 12 (0.77) 6 (0.68) 0 (0.00) 0.10 0.09

Asthma 93 (0.86) 206 (1.09) 15 (0.96) 8 (0.90) 1 (0.61) 0.05 0.02

65 years or older Characteristics

Individuals, n (%) 3974 (24.13) 10010 (60.78) 1879 (11.41) 539 (3.27) 66 (0.40)

Gender, n (%) 0.17 0.05

Female 2899 (72.95) 6630 (66.23) 1218 (64.82) 365 (67.72) 44 (66.67)

Male 1075 (27.05) 3380 (33.77) 661 (35.18) 174 (32.28) 22 (33.33)

Mean age (SD), y 74.66 (6.80) 75.95 (7.32) 76.22 (7.12) 75.69 (7.36) 74.67 (8.07) 0.22 0.16

Living status, n (%) 0.12 0.03

Alone 545 (13.71) 1263 (12.62) 273 (14.53) 65 (12.06) 7 (10.61)

With family or relatives 2120 (53.35) 5428 (54.23) 1061 (56.47) 304 (56.40) 39 (59.09)

Others 410 (10.32) 1302 (13.01) 199 (10.59) 57 (10.58) 7 (10.61)

Table 1 (Continued)
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40−64 years Maximum Pairwise SMD

Characteristics TCAs SSRIs NaSSAs SNRIs Others Before IPTW After IPTW

Unknown 899 (22.62) 2017 (20.15) 346 (18.41) 113 (20.96) 13 (19.70)

Educational level, n (%) 0.07 0.03

Less than primary 1134 (28.54) 2830 (28.27) 570 (30.34) 146 (27.09) 18 (27.27)

Primary 857 (21.57) 2226 (22.24) 400 (21.29) 109 (20.22) 15 (22.73)

Secondary 495 (12.46) 1377 (13.76) 275 (14.64) 69 (12.80) 9 (13.64)

Tertiary or above 171 (4.30) 461 (4.61) 109 (5.80) 41 (7.61) 3 (4.55)

Unknown 1317 (33.14) 3116 (31.13) 525 (27.94) 174 (32.28) 21 (31.82)

Family history of mental illness,

n (%)

100 (2.52) 203 (2.03) 51 (2.71) 13 (2.41) 2 (3.03) 0.07 0.04

Self-harm diagnosis before or at

baseline, n (%)

117 (2.94) 559 (5.58) 118 (6.28) 23 (4.27) 1 (1.52) 0.22 0.22

Antipsychotics use before or at

baseline, n (%)

224 (5.64) 860 (8.59) 172 (9.15) 68 (12.62) 11 (16.67) 0.40 0.05

Psychiatric comorbidities

before or at baseline, n (%)

Bipolar disorders 2 (0.05) 16 (0.16) 2 (0.11) 3 (0.56) 1 (1.52) 0.38 0.03

Alcohol and tobacco abuse 16 (0.40) 78 (0.78) 16 (0.85) 2 (0.37) 1 (1.52) 0.14 0.05

Personality disorders 8 (0.20) 26 (0.26) 7 (0.37) 3 (0.56) 1 (1.52) 0.25 0.03

Anxiety disorders 161 (4.05) 377 (3.77) 86 (4.58) 28 (5.19) 6 (0.09) 0.27 0.01

Schizophrenia 14 (0.35) 31 (0.31) 9 (0.48) 5 (0.93) 1 (1.52) 0.20 0.05

Drug use disorders 37 (0.93) 45 (0.45) 24 (1.28) 2 (0.37) 1 (1.52) 0.14 0.06

Physical comorbidities before

or at baseline, n (%)

Congestive heart disease 190 (4.78) 751 (7.50) 124 (6.60) 19 (3.53) 3 (4.55) 0.16 0.17

Arthritis 23 (0.58) 47 (0.47) 10 (0.53) 6 (1.11) 1 (1.52) 0.14 0.02

Hypertension 981 (24.69) 3212 (32.09) 577 (30.71) 153 (28.39) 30 (45.45) 0.45 0.06

Diabetes 539 (13.56) 1776 (17.74) 275 (14.64) 86 (15.96) 8 (12.12) 0.15 0.20

Stroke 385 (9.69) 1542 (15.40) 167 (8.89) 51 (9.46) 7 (10.61) 0.19 0.07

Cancer 358 (9.01) 1022 (10.21) 228 (12.13) 54 (10.02) 5 (7.58) 0.15 0.10

Dementia 133 (3.35) 542 (5.41) 83 (4.42) 29 (5.38) 1 (1.52) 0.18 0.22

Epilepsy 31 (0.78) 105 (1.05) 17 (0.90) 7 (1.30) 1 (1.52) 0.07 0.12

Parkinson's disease 73 (1.84) 225 (2.25) 62 (3.30) 14 (2.60) 2 (3.03) 0.10 0.08

Hypothyroidism 37 (0.93) 130 (1.30) 28 (1.49) 3 (0.56) 0 (0.00) 0.14 0.11

Asthma 96 (2.42) 254 (2.54) 55 (2.93) 12 (2.23) 4 (6.06) 0.24 0.08

Table 1: Baseline characteristics of the study cohort.
IPTW: Inverse probability of treatment weighting.

SD: Standardized deviation.

SMD: Standardized mean difference.

TCAs: Tricyclic and related antidepressant drugs.

SSRIs: Selective serotonin reuptake inhibitors.

NaSSAs: Noradrenergic and specific serotonergic antidepressants.

SNRIs: Serotonin−norepinephrine reuptake inhibitors.

Articles
stratified by age groups are shown in Table 3. In both
age groups, the highest incidence (both short- and long-
term) was found in NaSSAs.

Table 4 shows the unadjusted and adjusted results
of the cohort analyses from pairwise comparisons
between antidepressant classes. In terms of the short-
term risk of self-harm in individuals aged 40-64, those
prescribed NaSSAs (HR, 2.13; 95% CI, 1.53-2.96;
E-value: 2.76) and SNRIs (1.64; 1.01-2.68; 2.18) carried
elevated risks of self-harm compared to people
www.thelancet.com Vol 27 Month , 2022
prescribed TCAs. NaSSAs were also associated with an
increased risk of self-harm compared to SSRIs (1.75;
1.29-2.36; 2.31). In terms of long-term risk, only the
association of NaSSAs vs. TCAs (1.55; 1.26-1.91; 2.05)
and NaSSAs vs. SSRIs (1.53; 1.26-1.87; 2.02) remained
significant. In individuals aged 65 years or older, an
association of increased short-term risk of self-harm
was found in SSRIs vs. TCAs (1.31; 1.03-1.66; 1.70). A
significantly lower short-term risk of self-harm was
observed in SNRIs vs. SSRIs (0.44; 0.22-0.87; 2.91)
7



Periods Events, n Total
person-years

Incidence per
100 person-years (95% CI)

IRR (95% CI) p value E-value

Baseline period 1380 36674.81 3.76 (3.56-3.96) ref

Pre-exposure period 727 947.68 76.71 (71.27-82.43) 22.24 (20.25-24.42) <0.0001 43.97

Index exposure period 892 5555.16 16.06 (15.03-17.13) 7.03 (6.34-7.80) <0.0001 13.54

Subsequent exposure period 847 12230.18 6.93 (6.47-7.40) 2.47 (2.18-2.79) <0.0001 4.38

Table 2: Results from the SCCS analyses: incidence and IRR of self-harm in different time periods.
SCCS: Self-controlled Case Series.

IRR: Incidence rate ratio.

40-64 years Short-term Long-term

Events,

n

Total

follow-up

time, years

Crude incidence

per 100

person-years

(95% CI)

Weighed incidence

per 100

person-years

(95% CI)a

Events, n Total

follow-up

time, years

Crude incidence

per 100

person-years

(95% CI)

Weighed incidence

per 100

person-years

(95% CI)a

TCAs 146 10660 1.37 (1.16-1.60) 1.51 (1.37-1.65) 544 91782 0.59 (0.54-0.64) 0.65 (0.62-0.68)

SSRIs 354 18474 1.92 (1.72-2.12) 1.84 (1.69-1.99) 947 130840 0.72 (0.68-0.77) 0.70 (0.66-0.73)

NaSSAs 55 1515 3.63 (2.75-4.68) 3.22 (3.02-3.43) 126 10536 1.20 (1.00-1.42) 1.06 (1.02-1.11)

SNRIs 21 869 2.42 (1.53-3.60) 2.47 (2.30-2.65) 51 5997 0.85 (0.64-1.11) 0.80 (0.76-0.84)

Others 1 163 0.61 (0.035-2.70) 0.90 (0.79-1.01) 4 1220 0.33 (0.10-0.76) 0.39 (0.36-0.42)

65 years or older

TCAs 87 3806 2.29 (1.84-2.80) 2.60 (2.36-2.87) 242 26318 0.92 (0.81-1.04) 1.03 (0.97-1.10)

SSRIs 337 9293 3.63 (3.25-4.03) 3.43 (3.14-3.73) 607 51941 1.17 (1.08-1.26) 1.12 (1.05-1.19)

NaSSAs 66 1740 3.79 (2.95-4.78) 3.52 (3.23-3.83) 122 9236 1.32 (1.10-1.57) 1.23 (1.15-1.31)

SNRIs 10 508 1.97 (0.99-3.45) 1.45 (1.27-1.66) 28 3021 0.93 (0.63-1.31) 0.86 (0.80-0.92)

Others 1 64 1.56 (0.09-6.87) 2.07 (1.81-2.35) 6 382 1.57 (0.62-3.18) 1.15 (1.07-1.23)

Table 3: Results from the cohort analyses: the crude and weighted short-term and long-term incidence of self-harm for both age groups.
a After inverse probability of treatment weighting.

Short-term: One-year observation period.

Long-term: The whole observation period.

TCAs: Tricyclic and related antidepressant drugs.

SSRIs: Selective serotonin reuptake inhibitors.

NaSSAs: Noradrenergic and specific serotonergic antidepressants.

SNRIs: Serotonin−norepinephrine reuptake inhibitors.
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and SNRIs vs. NaSSAs (0.43; 0.21-0.87; 2.97). No sig-
nificant association was detected in long-term observa-
tion in older people. We also reported Bonferroni
corrected confidence intervals and p values and stan-
dardized mean differences transformed from HRs
(Supplementary eTable 6).35 Differences in SNRIs vs.
TCAs in people aged 40-64 years, and SSRIs vs. TCAs,
SNRIs vs. SSRIs, and SNRIs vs. NaSSAs in people
aged 65 years or older were no longer significant after
adjustment for multiple comparison.

Sensitivity analyses that only included people who
had a depression diagnosis dated after or within 30 days
before the first antidepressant prescription yielded simi-
lar results (Supplementary eTables 7 and 8). In the
SCCS analyses, significantly elevated risks of self-harm
were found in all three periods (pre-exposure period:
IRR, 23.76; 95% CI, 21.33-26.47; E-value: 47.01; index
exposure period: 6.45; 5.69-7.30; 12.38; subsequent
exposure period: 2.02; 1.73-2.35; 3.46) compared to the
baseline period. In the cohort analyses results from pair-
wise comparison in individuals aged 40-64, the signifi-
cant differences were found in NaSSAs vs. TCAs (short-
term: HR, 2.14; 95% CI, 1.43-3.20; E-value: 2.77; long-
term: 1.63; 1.27-2.09; 2.15) and NaSSAs vs. SSRIs
(short-term: 1.72; 1.23-2.43; 2.27 long-term: 1.52; 1.21-
1.91; 2.01) for both the short-term and long-term obser-
vation periods. Additionally, the SNRIs also carried an
increased risk of self-harm compared to TCAs in the
short-term observation (1.94; 1.10-3.43; 2.54). In people
aged 65 years or older, the short-term significant differ-
ences can be observed in SSRIs vs. TCAs (1.50; 1.07-
2.12; 1.98) and NaSSAs vs. TCAs (1.73; 1.14-2.63; 2.28).
An association of decreased risk of self-harm was found
in SNRIs vs. SSRIs (short-term: 0.40; 0.16-0.98; 3.16)
and SNRIs vs. NaSSAs (short-term: 0.35; 0.14-0.87;
3.52; long-term: 0.55; 0.32-0.95; 2.39).
www.thelancet.com Vol 27 Month , 2022



40-64 years Short-term Long-term

Unadjusted Adjusted Unadjusted Adjusted

HR (95% CI) p value HR (95% CI) p value E-value HR (95% CI) p value HR (95% CI) p value E-value

SSRIs vs. TCAs 1.40 (1.15-1.69) 0.00068 1.22 (0.99-1.49) 0.056 - 1.13 (1.02-1.26) 0.024 1.01 (0.90-1.13) 0.85 -

NaSSAs vs. TCAs 2.63 (1.93-3.59) <0.0001 2.13 (1.53-2.96) <0.0001 2.76 1.88 (1.55-2.28) <0.0001 1.55 (1.26-1.91) <0.0001 2.05

SNRIs vs. TCAs 1.76 (1.11-2.78) 0.015 1.64 (1.01-2.68) 0.044 2.18 1.32 (0.99-1.76) 0.056 1.14 (0.84-1.56) 0.39 -

Others vs. TCAs 0.45 (0.063-3.22) 0.43 0.60 (0.08-4.20) 0.60 - 0.53 (0.20-1.41) 0.20 0.57 (0.21-1.59) 0.29 -

NaSSAs vs. SSRIs 1.89 (1.42-2.50) <0.0001 1.75 (1.29-2.36) 0.00029 2.31 1.66 (1.38-2.00) <0.0001 1.53 (1.26-1.87) <0.0001 2.02

SNRIs vs. SSRIs 1.26 (0.81-1.96) 0.30 1.35 (0.85-2.15) 0.21 - 1.17 (0.88-1.55) 0.27 1.13 (0.84-1.53) 0.42 -

Others vs. SSRIs 0.32 (0.045-2.30) 0.26 0.49 (0.070-3.43) 0.47 - 0.47 (0.17-1.24) 0.13 0.57 (0.21-1.57) 0.28 -

SNRIs vs. NaSSAs 0.67 (0.40-1.11) 0.12 0.77 (0.45-1.32) 0.35 - 0.71 (0.51-0.98) 0.035 0.74 (0.52-1.05) 0.089 -

Others vs. NaSSAs 0.17 (0.024-1.24) 0.08 0.28 (0.039-2.00) 0.20 - 0.28 (0.10-0.76) 0.012 0.37 (0.13-1.04) 0.060 -

Others vs. SNRIs 0.26 (0.034-1.90) 0.18 0.36 (0.049-2.67) 0.32 - 0.40 (0.14-1.10) 0.076 0.50 (0.17-1.45) 0.20 -

65 years or older

SSRIs vs. TCAs 1.57 (1.24-1.98) 0.00019 1.31 (1.03-1.66) 0.029 1.70 1.15 (0.99-1.33) 0.073 0.99 (0.85-1.16) 0.93 -

NaSSAs vs. TCAs 1.64 (1.19-2.25) 0.0026 1.34 (0.97-1.87) 0.079 - 1.27 (1.02-1.58) 0.031 1.08 (0.86-1.36) 0.51 -

SNRIs vs. TCAs 0.85 (0.44-1.64) 0.64 0.57 (0.28-1.16) 0.12 - 0.94 (0.64-1.39) 0.76 0.78 (0.52-1.18) 0.24 -

Others vs. TCAs 0.69 (0.096-4.95) 0.71 0.94 (0.13-6.97) 0.95 - 1.60 (0.71-3.60) 0.25 1.22 (0.42-3.55) 0.71 -

NaSSAs vs. SSRIs 1.04 (0.80-1.36) 0.75 1.03 (0.78-1.35) 0.84 - 1.11 (0.91-1.35) 0.30 1.09 (0.89-1.33) 0.40 -

SNRIs vs. SSRIs 0.55 (0.29-1.02) 0.059 0.44 (0.22-0.87) 0.018 2.91 0.82 (0.56-1.20) 0.30 0.79 (0.53-1.17) 0.22 -

Others vs. SSRIs 0.44 (0.062-3.13) 0.41 0.72 (0.098-5.27) 0.75 - 1.40 (0.63-3.12) 0.42 1.23 (0.43-3.57) 0.70 -

SNRIs vs. NaSSAs 0.52 (0.27-1.02) 0.056 0.43 (0.21-0.87) 0.020 2.97 0.74 (0.49-1.11) 0.15 0.72 (0.47-1.11) 0.14 -

Others vs. NaSSAs 0.42 (0.058-3.04) 0.39 0.70 (0.094-5.20) 0.73 - 1.26 (0.55-2.56) 0.58 1.13 (0.39-3.32) 0.82 -

Others vs. SNRIs 0.81 (0.10-6.31) 0.84 1.64 (0.20-13.44) 0.64 - 1.70 (0.71-4.12) 0.24 1.57 (0.51-4.85) 0.44 -

Table 4: Results from the cohort analyses: cox proportional hazard regression model using IPTW as weights.
IPTW: Inverse probability of treatment weighting.

Short-term: One-year observation period.

Long-term: The whole observation period.

TCAs: Tricyclic and related antidepressant drugs.

SSRIs: Selective serotonin reuptake inhibitors.

NaSSAs: Noradrenergic and specific serotonergic antidepressants.

SNRIs: Serotonin−norepinephrine reuptake inhibitors.
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Discussion
In this population-based study, we conducted within-
and between-person comparisons of self-harm risks in
people aged 40 years or older across five antidepressant
classes, stratified by age group. We found an increased
risk of self-harm before and during the exposure of
antidepressants compared with the baseline period.
The pre-exposure period showed a higher risk, sug-
gesting that self-harm might be an indication for
antidepressants treatment. We also found the risks
of self-harm varied between different classes of anti-
depressant.

The extent to which the risk of self-harm is attribut-
able to antidepressant treatment rather than the disease
process of depression itself has been an ongoing ques-
tion. In the current study, we employed a within-subject
comparison with the SCCS design and found a consis-
tently lower self-harm risk following the initiation of
antidepressant treatment in both age groups and all
drug classes studied (TCAs, SSRIs, NaSSAs). In gen-
eral, this concurs with findings from the meta-analysis
of RCTs registered with the US FDA.3 Although no
www.thelancet.com Vol 27 Month , 2022
association was observed in people aged 25-64 in the
meta-analysis, this difference may be attributable to the
difference in age groups defined. The finding further
supports the hypothesis that self-harm behaviour is trig-
gered by the core symptoms of depression itself and
may reflect a deterioration of the condition, requiring
timely medical consultation and intervention.

Previous literature has identified variations of self-
harm risk among different antidepressant classes. For
instance, a large Taiwanese study of more than 0.75 mil-
lion people aged ten years or older found an increased
risk in SNRIs and NaSSAs compared to SSRIs.9 A UK
study of people aged 20-64 years reported a more than
2-fold higher suicide risk associated with the broad class
of antidepressants, including SNRIs, NaSSAs, and
others compared to SSRIs.12 The results were similar
when analyses were conducted in older people aged 65
and over.8 Currently, SSRIs have been the most frequently
prescribed drugs due to their relatively superior
tolerability.36,37 The NICE guideline recommends SSRIs as
the first choice for pharmacological treatment of depres-
sion.16 Hong Kong psychiatric care reflects this trend
9
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where more than half of new antidepressant users were
prescribed SSRIs. However, our study observed a lower
self-harm risk in SSRIs compared with NaSSAs for only
those aged 40-64 years. We also found a significantly
higher short-term risk of self-harm in SSRIs vs. TCAs for
people aged 65 years or above, consistent with the sensitiv-
ity analyses results of the Taiwan study.9

Two UK studies reported that venlafaxine, one of
the major SNRIs, demonstrated a higher risk of self-
harm than SSRIs drugs among people aged 10-90 years
though subject to residual confounding.11,38 Con-
versely, we found that people prescribed SNRIs had a
lower risk of self-harm compared to SSRIs and NaS-
SAs in people aged 65 years or older. This divergence
may be due to the different age effects of antidepres-
sants. Given that older people are more likely to suffer
from comorbidities,39 the risk profiles may differ from
those of their younger counterparts. Our results also
show that TCAs had a lower short-term risk of self-
harm compared to SNRIs and SSRIs, which is in con-
trast to the expected as TCAs are generally given to
depressive people with more severe conditions. One
possible explanation was that TCAs are associated with
greater toxicity compared to SNRIs, NaSSAs, and
SSRIs regarding self-poisoning,40 and therefore, the
prescription of TCAs for those considered at high risk
of self-harm is avoided.7 Moreover, the different self-
harm risk patterns between short-term and long-term
investigations may also reveal the distinct pharmaco-
logical efficacies referring to acute and chronic antide-
pressant treatment. Given the paucity of comparable
evidence and results from the multiple comparison in
this study, caution should be applied when generaliz-
ing our findings to other populations.

This population-based study supplements the body
of evidence previously generated from RCTs that are
often limited to a small number of events, inconsistent
measures of suicidal behaviour, and short observational
periods. As clinical trials may deliberately exclude peo-
ple at high risk of suicide because of ethical concerns,
suicide risk estimated from RCT participants may be
lower than the true risk in all people treated with antide-
pressants.41 The current study included all eligible
patients (including those with excessive comorbidities),
which increased the generalizability of the results, par-
ticularly in the older population.

Observational studies on antidepressant use and risk
of self-harm are often susceptible to confounding.42−44

To address these concerns, we adopted two study
designs to understand the relationship between antide-
pressants and self-harm from both the within-person
and between-person perspectives. To reduce indication
bias in the cohort analyses, comparisons were restricted
to people with a recorded diagnosis of depression who
were treated with antidepressants. We applied propen-
sity score with scores generated from the GBM for bet-
ter comparison with multiple treatment arms.31 To test
the effect of missing covariates that were not recorded
in the database (i.e., socioeconomic factors and clinical
profiles) on the findings, we also calculated the E-val-
ues.45 We conducted the SCCS analyses to compare the
risk of self-harm before and after the initiation of a spe-
cific drug class within the same person, which also
reduced the residual confounding from time-invariant
factors.24 However, biases and confounding might still
exist. For instance, depression severity plays an impor-
tant role in both the decision to prescribe pharmacologi-
cal treatment and the selection of antidepressant type.
However, no information regarding depression severity
was available for our dataset. Though people prescribed
multiple antidepressant classes who may represent the
more complex situations were excluded to reduce poten-
tial bias, the absence of depression severity can still
result in confounding by indication. Additionally, the
indication for antidepressant prescription is unknown.
Although antidepressant prescribing is primarily for the
treatment of depression, it can also be for the treatment
of other conditions (e.g., insomnia and anxiety).46 Fur-
thermore, most antidepressant classes included more
than one specific drug, and the self-harm risk may also
vary among individual drugs. Comparisons were only
applied between broad antidepressant classes because
of sample size limitations, which is the potential source
of residual confounding.

This study has other limitations. First, both fatal (sui-
cide) and non-fatal self-harm events were considered as
outcomes in this study since ICD-9-CM codes do not
provide enough information to determine suicide inten-
tion. Subject to the model assumption of SCCS analy-
ses, all suicide cases without a prior self-harm diagnosis
were excluded. However, only one person was identified
(less than 0.1%), so the resulting bias should be mini-
mal. Second, the study included hospital-presented self-
harm cases only. The unavailability of information
about self-harm cases managed outside hospitals, such
as in community and long-term care settings, may have
reduced the precision of our estimates. Third, fatal self-
harm cases can affect the results since these suicides
were not validated by a Coroner’s court report. Another
limitation is the number and duration of antidepressant
withdrawal might have an effect on subsequent self-
harm behaviour. Though we have adjusted for drug use
disorders, which include the drug withdrawal (ICD-9-
CM: 292.0), nevertheless, whether the withdrawal
symptoms were caused by antidepressants cannot be
determined. Furthermore, we used 2001 and 2002 as
the screening period to determine whether an incident
prescription in 2003 or subsequently was the first pre-
scription. However, this two-year period may not be suf-
ficient, as suggested by the identification of 2676
people taking multiple antidepressants at the index
date. Finally, we did not consider the effect of drug dos-
age and prescription duration, which may also be associ-
ated with self-harm and suicide.8
www.thelancet.com Vol 27 Month , 2022
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Conclusion
This study found an elevated risk of self-harm preced-
ing the initiation of antidepressant treatment. The risk
decreased during the treatment period compared to
the pre-exposure period but remained higher than the
baseline period. Though our results did not reveal a
causal relationship between the antidepressant expo-
sure and an elevated risk of self-harm, careful monitor-
ing of self-harm risk is still required during the
treatment stage. Varied risks in different antidepres-
sant classes, influenced by age and the duration of
observation, call for a comprehensive evaluation of pre-
scribing that should take into account patients’ charac-
teristics, time effect, treatment efficacy, and self-harm
risk management.
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