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Background: The coronavirus disease 2019 (COVID-19) pandemic and public health
measures that took place have led to concerns regarding mental health and receipt of
psychotropic medications. We aimed to study the changes in psychotropic medication
dispensation rates before and during the COVID-19 pandemic in the general population.

Methods: Administrative health data from the Canadian province of Manitoba was used to
describe the quarterly incidence and prevalence of antipsychotics, antidepressants, and
anxiolytic/sedative-hypnotics from January 1, 2015 to December 31, 2020. Individuals
who received at least one prescription within each quarter were considered exposed to the
medication. The denominator was the total population within each quarter. Incidence was
defined as no receipt of medication in the 3years prior to the quarter of interest.
Autoregression models for time series data plus indicator variables were used to
compare each quarter of 2020 after public health measures were implemented in
March 2020 in relation to the expected trend. Analyses were stratified by age and sex.

Results: There were 1,394,885 individuals in the first quarter of 2020, with a mean (SD)
age of 38.9 (23.4) years, 50.3% were female, and 36.1% had a psychiatric diagnosis in the
previous 5 years. A significant decrease was observed for incident antidepressant use (p <
0.05 for both sexes and all age groups except for those 65 years and older) and anxiolytic
use (p < 0.05 for both sexes and all age groups except 80 years and older) in the second
quarter (April-dune) of 2020 compared to the expected trend. Females and those aged
40 years and older had a significantly higher incidence of antidepressant and antipsychotic
use in the final quarter of 2020 compared to the expected trend (p < 0.05).

Conclusion: Our findings indicate a decrease in new prescriptions for antidepressants
and anxiolytics in the 3months after COVID-19 in-person restrictions were first
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implemented. We then observed an increase in the new use of antidepressants and
antipsychotics at the end of 2020, in females and people aged 40 years and older, with the
highest rates of use in the population 80 years and older.

Keywords: psychotropic drugs, COVID-19, pandemic, drug utilization, population-wide study

INTRODUCTION

The mental health and wellbeing of individuals during the
coronavirus disease 2019 (COVID-19) pandemic and after public
health measures took place has been at the forefront of concerns
related to the pandemic (Canadian Centre on Substance Use and
Addiction, 2020; Holmes et al., 2020; Gunnell et al., 2020; Vigo et al,,
2020; Canadian Mental Health Association National Survey, 2020).
National surveys in Canada reported increased anxiety, depression,
and substance use (Canadian Mental Health Association National
Survey, 2020; Mental Health Commission of Canada and Canadian
Centre, 2021; Vindegaard and Benros, 2020), with 40% of Canadians
reporting a decline in mental health since March 2020 (Mental
Health Commission of Canada and Canadian Centre, 2021).
Changes in financial circumstances, social isolation, and the
health of family members were identified as the top three
stressors related to the pandemic (Vindegaard and Benros, 2020;
Mental Health Commission of Canada and Canadian Centre, 2021).
Internationally, the rate of insomnia and symptoms of depression
and anxiety increased during the initial months of the pandemic
compared to the previous year (Li et al., 2020; Voitsidis et al., 2020;
Kokou-Kpolou et al., 2020; The COVID-19 Healthcare Coalition
Telehealth Impact Study Work Group, 2020). Understanding the
mental health effects of COVID-19 and related public health
measures has become an important research priority (Gunnell
et al, 2020; Holmes et al, 2020). Examining trends of
psychotropic  medication  prescribing provides important
information on pandemic-related distress and health service use.
During the pandemic, the public has experienced restrictions
to in-person healthcare visits (Supplementary Appendix SI),
and these measures have shifted the way in which people were
able to seek care. A higher rate of virtual visits in place of in-
person for outpatient mental health care has been observed
during the pandemic (Grekou et al.,, 2021). It is anticipated that
such changes would have an impact on the prescribing of certain
psychotropic  medications, such as antidepressants,
antipsychotics, and anxiolytic/sedative-hypnotics.
Furthermore, it is uncertain whether there will be differences
in the incidence and prevalence of psychotropic medication by
age and sex. Previous reports have noted that females
experienced greater challenges during the pandemic as a
result of unemployment and unreliable childcare (Centre for
Addiction and Mental Health, 2020; Thibaut and van
Wijngaarden-Cremers, 2020; Statsitics Canada, 2021). In
contrast, the mental health of older adults was found to be
less affected by the pandemic compared to the younger
population (Roos et al., 2005; Vahia et al., 2020). A shift in
psychotropic medication prescribing can have implications on
the health outcomes of patients. Identifying groups with greater
incidence or prevalence of psychotropic medication is essential

for gaining a better understanding of drug prescribing and need
for targeted interventions to address potential mental health
impacts of the pandemic.

Administrative data can provide rich information on the real-
world effects of a pandemic on medication use. The objective of this
study was to determine if the quarterly incidence and prevalence of
psychotropic medication use changed from 2015 to 2020 in the
general population and whether this differed by age and sex. At
the time the study was conducted, we hypothesized that psychotropic
medication incidence and prevalence would decrease in the second
quarter of 2020 after the new restrictions to in-person visits took place
followed by an increase in psychotropic use in the last quarter of 2020.
We also hypothesized that females and younger adults will have higher
incidence and prevalence in psychotropic medication use compared to
males and other age groups, respectively, during the pandemic.

MATERIALS AND METHODS

Data Source

This was a longitudinal whole population observational study using
administrative health data from the Manitoba Population Research
Data Repository located at the Manitoba Centre for Health Policy
(MCHP). This repository, which has been used extensively for
population-wide research (Roos and Nicol, 1999; Daumit et al.,
2003), contains data on physician visits, hospitalizations, and
medication dispensing that is, not restricted to age, income, or
healthcare coverage, for all residents of Manitoba (a population of
approximately 1.4 million). A significant strength of these data is
that the Drug Program Information Network (DPIN) contains
information on the strength, days supply, quantity, and date of
prescription filled for all Manitoba residents regardless of age or
drug coverage, except for medications received in the hospital and
nursing stations. Physician claims data and hospital discharge
abstracts provided information on contacts with the healthcare
system and diagnoses using the International Classification of
Diseases, Clinical Modification (ICD-9-CM or ICD-10-CA
equivalent) codes. The Manitoba Health Insurance Registry
provided demographic information on age, sex, and urban/rural
residence at the beginning of each interval. Statistics Canada census
files provided income quintile information. This study was approved
by the Human Research Ethics Board of the University of Manitoba
and the Manitoba Health Seniors and Active Living (MHSAL)
Health Information Privacy Committee (HIPC). These factors give
us the unique capacity to study populations often under-represented
in administrative-based studies conducted in other jurisdictions.

Population
All community-dwelling individuals not restricted by age living
in Manitoba with at least 1 day of MHSAL coverage between
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January 1, 2015 and December 31, 2020 were included. For each
quarter or year of interest, the denominator for the general
population was the sum of individuals who were listed in the
MHSAL registry for at least 1 day of coverage during that quarter
or year. Manitoba residents who were dispensed >1 psychotropic
or non-psychotropic medication within each quarter from
January 1, 2015 to December 31, 2020 were identified as the
population of psychotropic or non-psychotropic medication
users, respectively. Data from 2015 to 2019 was included to
allow us to account for underlying trends in utilization in the
period prior to the pandemic. Those with a mental disorder
during the study period were further described by the following
categories: mood and/or anxiety, psychosis, schizophrenia,
personality disorder, and substance use disorder using ICD
codes previously used in research conducted at MCHP (See
Supplementary Appendix SII for ICD codes) (Daumit et al.,
2003; Brownell et al., 2012; Smith et al., 2013; Brownell et al.,
2015; Chartier et al., 2015).

Drug Exposure

All medications included in the analysis were identified using
their Anatomic Therapeutic Classification (ATC) code (World
Health Organization, 2021). Psychotropic medications included
antidepressants (ATC NO06A and NO6CA), anxiolytic/sedative-
hypnotics (including benzodiazepines and z-drug hypnotics,
NO05B, NO5C, and NO3AEO1), and antipsychotic agents (NO5A,
except NO5AN). Medication exposure was defined as at least one
dispensation of the medication of interest within each calendar
quarter (quarter 1 was January-March, quarter 2 was April-June,
quarter 3 was July-September, and quarter 4 was October-
December).

Statistical Analyses

Demographic characteristics including age (<18, 19-39, 40-64,
65-79, >80 years old), sex, region of residence, socioeconomic
status [(SES) based on neighborhood income quintile] and
psychiatric disorder type in the previous 5years (mood/
anxiety, psychosis, substance use disorder, personality disorder,
schizophrenia) (MCHP Concept Dictionary, 2016) for the first
quarter of 2020 were described using summary statistics.

The primary analysis described the quarterly prevalence and
incidence rates of dispensed psychotropic medications from
January 1, 2015 to December 31, 2020 overall and then
stratified by age group and sex. Incident users were defined as
those who had not been dispensed a medication from the drug
class of interest in the 3 years prior to their first dispensation. The
rate of dispensing of each drug class was determined for each
quarter by counting the number of individuals dispensed a
prescription for that medication class divided by the total
number of individuals in that quarter for the general
population and expressed as per 1,000 people in the general
population per quarter.

Autoregression models for time series data plus indicator
variables were used to examine rates of psychotropic
medication use before and after the second quarter of 2020
using interrupted time series models with autocorrelation to
look at quarterly incidence and prevalence. Of note, because

Psychotropic Use and COVID-19

TABLE 1| Demographics of the study population for the first quarter of 2020 (N =
1,394,885).

Demographic Frequency (%)

Mean age (years) 38.9 (SD 23.4)
Age group (years)
<18 330,398 (23.7)
19-39 403,129 (28.9)
40-64 435,354 (31.2)
65-79 167,991 (12.0)
>80 58,013 (4.2)
Female sex 701,368 (50.3)
Income quintile (1 = lowest; 5 = highest)
Rural 1 107,078 (7.7)
Rural 2 107,838 (7.7)
Rural 3 108,083 (7.8)
Rural 4 107,114 (7.7)
Rural 5 105,369 (7.6)
Urban 1 169,395 (12.1)
Urban 2 168,661 (12.1)
Urban 3 169,218 (12.1)
Urban 4 169,994 (12.2)
Urban 5 170,216 (12.2)
Not found 11,919 (0.85)
Urban residence (Winnipeg/Brandon) 858,118 (61.5)
Psychiatric diagnosis in last 5 years 503,575 (36.1)
Mood/Anxiety 404,822 (29.0)
Psychosis 59,522 (4.3)
Substance use disorder 50,658 (3.6)
Personality disorder 9,025 (0.7)
Schizophrenia 8,806 (0.6)

the data show a unique fluctuation in quarterly rates after the time
after public health restrictions took place in March, an indicator
variable was used to determine if the quarterly rates of Q2, Q3,
and Q4 of 2020 were significantly different from the secular
trends in the model. A coefficient expressing the difference from
expected from each of the three quarters of 2020 was reported.
Statistical significance was set at p < 0.05. SAS statistical software
(version 9.4, SAS Institute, Cary, NC) was used for all analyses.

RESULTS

The study population in the first quarter of each year ranged from
1,331,188 in 2015 to 1,394,885 in 2020. The demographic
characteristics of the study population at the beginning of the
first quarter of 2020 are shown in Table 1. The mean (SD) age was
38.9 (23.4) years, 50.3% were female, and 61.5% resided in an
urban residence. There were 36.1% who were diagnosed with a
mental disorder in the previous 5 years, with 29% having a history
of mood or anxiety disorder.

Antidepressants

Overall, the incidence of antidepressant dispensations ranged from
5.6 per 1,000 in quarter 1 of 2015 to 6.9 per 1,000 in the final quarter
of 2020, while the prevalence of antidepressant use increased from
79.9 per 1,000 in the first quarter of 2015 to 108.6 per 1,000 in the
final quarter of 2020 (Supplementary Appendix SIV). The
incidence of antidepressant use was lowest in the second quarter
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FIGURE 1 | (A) Antidepressant incidence by age group (per 1,000). (B) Antidepressant prevalence by age group (per 1,000).
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TABLE 2 | Coefficient estimate (standard error, SE) and p-value measuring the difference in incidence rates from the expected trend in each quarter of 2020 after public

health restrictions were implemented.
Parameter Q2 (Apr-June 2020)

Antidepressant

<18 years -0.97 (0.38, p = 0.02)*
19-39 years -1.27 (0.38, p = 0.003)*
40-64 years -1.04 (0.34, p = 0.006)*
65-79 years —0.091 (0.28, p = 0.75)
>80 years —-0.31 (0.42, p = 0.47)
Female -1.14 (0.35, p = 0.004)*
Male -0.76 (0.26, p = 0.009)*
Anxiolytic/Sedative-Hypnotic
<18 years -0.41 (0.11, p = 0.002)*
19-39 years -1.01 (0.25, p = 0.0006)*
40-64 years —-1.10 (0.34, p = 0.005)*
65-79 years -0.85 (0.30, p = 0.01)*
>80 years -0.11 (0.53, p = 0.85)
Female -1.04 (0.19, p < 0.0001)*
Male -0.64 (0.23, p = 0.01)
Antipsychotic

<18 years -0.045 (0.11, p = 0.68)
19-39 years -0.20 (0.12, p = 0.12)
40-64 years -0.16 (0.11, p = 0.16)
65-79 years 0.18 (0.17, p = 0.31)
>80 years 0.10 (0.37, p = 0.01)*
Female -0.05 (0.12, p = 0.64)
Male -0.06 (0.11, p = 0.56)

of 2020 (5.09 per 1,000) and the highest in the last quarter of 2020
(6.87 per 1,000). The groups aged <18 years [—0.97, standard error
(SE) 0.38, p = 0.02], 19-39 years (—1.27, SE 0.38, p = 0.0031), and
40-64 years (—1.04, SE 0.34, p = 0.006) experienced a statistically
significant decline in incident antidepressant use in the second
quarter of 2020 compared to the expected trend (Figure 1A and
Table 2). A statistically significant increase in the incidence of
antidepressant use was seen in the last quarter of 2020 for those
40 years and older (40-64 years old: 0.77, SE 0.34, p = 0.04;
65-79 years old: 1.59, SE 0.29, p < 0.0001; and >80 years old:
1.33, SE 044, p = 0.007). An increase in the prevalence of
antidepressant use was observed in the last quarter of 2020

3 (Jul-September 2020) Q4 (Oct-December 2020)

-0.41 (0.39, p = 0.30
~0.15 (0.38, p = 0.70
-0.16 (0.34, p = 0.64
0.044 (0.28, p = 0.88
-0.43 (0.43, p = 0.32)
~0.097 (0.36, p = 0.79)
-0.32 (0.27, p = 0.25)

0.42 (0.39, p = 0.29)
0.67 (0.39, p = 0.10)
0.77 (0.35, p = 0.04)"

1.59 (0.29, p < 0.0001)*
1.33 (0.44, p = 0.007)*
1.25 (0.36, p = 0.003)*
0.29 (0.27, p = 0.29)

0.1 (0.12, p = 0.35)
-0.35 (0.25, p = 0.18)
~0.72 (0.35, p = 0.05)
-0.53 (0.31, p = 0.10)
~0.08 (0.54, p = 0.89)

( )

( )

~0.23 (0.12, p = 0.06)
-0.93 (0.25, p = 0.002)*
~1.11 (0.35, p = 0.005)*
-0.74 (0.31, p = 0.03)*
~0.061 (0.54, p = 0.91)

-0.93 (0.19, p = 0.0001)*
~0.60 (0.23, p = 0.019)*

-0.35 (0.19, p = 0.08]
-0.38 (0.23, p = 0.12

-0.075 (0.1, p = 0.50)

~0.0064 (0.13, p = 0.96)
-0.088 (0.11, p = 0.43)
0.25 (0.18, p = 0.17)
0.71 (0.37, p = 0.07)*
0.06 (0.12, p = 0.60)
-0.03 (0.1, p = 0.77)

0.17 (0.1, p = 0.15)
0.13 (0.13, p = 0.31)
0.29 (0.11, p = 0.02)*
0.82 (0.18, p = 0.0002)"
1.88 (0.38, p < 0.0001)*
0.52 (0.12, p = 0.0004)"
017 (0.11, p = 0.19)

relative to the expected trend for the population aged
19-39 years (4.77, SE 1.80, p = 0.016) only (Figure 1B and Table 3).

Both males and females experienced a decline in
antidepressant incidence in the second quarter of 2020 (4.09
per 1,000 for males and 6.08 per 1,000 for females) (Figure 2A).
This decline in quarter 2 was significantly lower than the expected
trend for both males (-0.76, SE 0.26, p = 0.009) and females
(-1.14, SE 0.35, p = 0.004). However, females experienced a
greater increase in antidepressant incidence than males in the last
quarter of 2020 (8.52 per 1,000 in quarter 4 of 2020 for females
and 5.19 per 1,000 in quarter 4 of 2020 for males). This increase in
quarter 4 was significantly higher than the expected trend for
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TABLE 3 | Coefficient estimate (standard error, SE) and p-value measuring the difference in prevalence rates from the expected trend in each quarter of 2020 after public
health restrictions were implemented.

Parameter

Antidepressant

Q2 (Apr-June 2020)

<18 years —-0.66 (0.53, p = 0.23)
19-39 years 0.80 (1.76, p = 0.65)
40-64 years -0.87 (2.561, p = 0.73)
65-79 years -0.17 (3.47, p = 0.96)
>80 years -2.25 (291, p = 0.45)
Female -0.17 (2.37, p = 0.94)
Male -0.66 (1.10, p = 0.56)

Anxiolytic/Sedative-Hypnotic
<18 years

~0.66 (0.23, p = 0.009)*

Q3 (Jul-September 2020)

-1.03 (0.53, p = 0.07)
0.66 (1.78, p = 0.72)
-1.70 (2.54, p = 0.51)
-1.84 (3.52, p = 0.61)
-1.85 (2.94, p = 0.54)
-0.21 (2.40, p = 0.93)
~1.03 (1.12, p = 0.37)

0.21 (0.23, p = 0.38)

Q4 (Oct-December 2020)

0.28 (0.54, p = 0.61)
4.77 (1.80, p = 0.02)"
1.66 (2.57, p = 0.53)
1.64 (3.56, p = 0.65)
1.54 (2.98, p = 0.61)
4.07 (2.43,p = 0.11)
0.80 (1.13, p = 0.49)

~0.28 (0.23, p = 0.25)

19-39 years -2.04 (1.31, p = 0.13) -1.73 (1.32, p = 0.21) -2.33 (1.34, p = 0.098)
40-64 years -3.47 (2.75, p = 0.22) -5.44 (2.78, p = 0.065) -5.20 (2.82, p = 0.08)
65-79 years -3.26 (4.72, p = 0.50) -6.17 (4.78, p = 0.21) -5.88 (4.84, p = 0.24)
>80 years -0.94 (4.45, p = 0.84) -4.75 (4.51, p = 0.31) -0.93 (4.57, p = 0.84)
Female -2.57 (2.27, p = 0.27) -3.40 (2.29, p = 0.15) -3.46 (2.32, p = 0.15)
Male -1.86 (1.36, p = 0.21) -2.20 (1.37, p = 0.13) -2.22 (1.39, p = 0.13)
Antipsychotic
<18 years 0.30 (0.17, p = 0.10) 0.18 (0.17, p = 0.31) 0.51 (0.18, p = 0.01)*
19-39 years 0.33 (0.29, p = 0.26) 0.50 (0.29, p = 0.10) 1.18 (0.30, p = 0.0008)*
40-64 years 0.27 (0.25, p = 0.28) 0.15 (0.25, p = 0.56) 0.62 (0.25, p = 0.02)*
65-79 years 0.28 (0.34, p = 0.42) 0.85 (0.35, p = 0.02)* 1.43 (0.35, p = 0.0006)*
>80 years 1.96 (0.98, p = 0.06) 2.70 (0.99, p = 0.01)* 3.70 (1.00, p = 0.002)*
Female 0.50 (0.28, p = 0.09) 0.81 (0.28, p = 0.01) 1.47 (0.29, p < 0.0001)*
Male 0.22 (0.24, p = 0.36) 0.16 (0.24, p = 0.51) 0.52 (0.25, p = 0.046)*
A P“ﬂ;:ﬂ‘;fgfﬁ“ B Public Health Change
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FIGURE 2 | (A) Antidepressant incidence by sex (per 1,000). (B) Antidepressant prevalence by sex (per 1,000).

females (1.25, SE 0.36, p = 0.003) but not for men (0.29, SE 0.27,
p = 0.29). The prevalence of antidepressant use was higher for
females and males in the last quarter of 2020 (144.7 per 1,000 for
females versus 72.1 per 1,000 for males). However, the increase in
prevalence in the final quarter of 2020 was not significantly
different than the expected trend (4.07, SE 2.4, p = 0.111 for
females and 0.80, SE 1.13, p = 0.50 for men) (Table 3).

Anxiolytic/Sedative-Hypnotics
Overall, the incidence (6.2 per 1,000 in Q1 of 2015 to 3.9 per 1,000
in Q4 of 2020) and prevalence (63.5 per 1,000 in Q1 of 2015 to

56.3 per 1,000 in Q4 of 2020) use of anxiolytic/sedative-hypnotics
declined from 2015 to 2019 (Supplementary Appendix SIV). All
age groups experienced a decline in anxiolytic/sedative-hypnotic
incidence in quarter 2 of 2020 (Figure 3A). The decline in quarter
2 was significant for all age groups except for those 80 years and
older (—0.06, SE 0.54, p = 0.912) when compared to the expected
trend. The incidence of anxiolytic/sedative-hypnotics were also
significantly lower than the expected trend in the final quarter of
2020 for those aged 19-39years (-0.93, SE 0.25, p = 0.002),
40-64 years (-1.11, SE 0.35, p = 0.005), and 65-79 years (-0.74,
SE 0.31, p = 0.027). Only the population aged <18 years
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B Public Health Change
March 16, 2020

e85

* Statistically significant (p<0.05) decrease in Q2 of 2020 for <18 years

A Public Health Change
March 16, 2020

incid_psychdrug

8

A -

1 N—o—e"

- .
— N\ -
- e
6 .
- A
-
»
5 +/ \a
LA
4
X/\;

3

2 02 2 2 2 2 2 2 2 2 2 2 2 2 2 22 22 22222

o 000 00 00 0 0 0 00 00 000 00 00 0 0 0

1101 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 2

5 5 5 5 6 6 6 6 7 7 7 8 8 8 8 35 3 9 5 0 0 0 0

Q0000 Q000 Qa0QaaQQ00QQ90aQgaaa

1 3041 3 a4 1 304 1 3 4 3 0401 2 3 a

yrqtr

Sex ek 1. Male oo 2.Female

* Statistically significant (p<0.05) decrease in Q2 and Q4 of 2020 for both men and women

FIGURE 4 | (A) Anxiolytic/sedative-hypnotic incidence by sex (per 1,000). (B) Anxiolytic/sedative-hypnotic prevalence by sex (per 1,000).

B Public Health Change

March 16, 2020
praval_psyehirug
9

NSD

experienced a significant decline in prevalence in Q2 of 2020
compared to the expected trend (-0.66, SE 0.23, p = 0.009)
(Figure 3B).

Both males and females experienced a decline in anxiolytic/
sedative-hypnotic incidence in the second quarter of 2020 (3.18 per
1,000 for men and 4.66 per 1,000 for females) (Figure 4A). This
decline in quarter 2 of 2020 was significantly lower than the
expected trend for both males (-0.64, SE 0.23, p = 0.011) and
females (-1.04, SE 0.19, p < 0.0001). The decline was also
significantly lower in quarter 4 of 2020 than the expected trend
for both males (-0.60, SE 0.23, p = 0.019) and females (—0.93, SE
0.19, p = 0.0001). The prevalence of anxiolytic/sedative-hypnotics
were not significantly different in quarters 2 to 4 of 2020 compared
to the expected trend for both males and females (Figure 4B).

Antipsychotics

Overall, an increase in the incidence (1.70/1,000 in Q1:2015 to
1.85/1,000 in Q1:2020) and in the prevalence (18.71/1,000 in
Q1:2015 to 21.92/1,000 in Q1:2020) of antipsychotic use was

observed from 2015 to 2020 (Supplementary Appendix SIV).
The incidence of antipsychotics was highest in the Q4:2020
(2.09/1,000) and the incidence was significantly higher in Q4 of
2020 than the expected trend for those 40 years and older
(40 years old: 0.29, SE 0.11, p = 0.02; 65-79 years: 0.82, SE
0.18, p = 0.0002; >80 years old: 1.87, SE 0.38, p < 0.0001)
(Figure 5A). Antipsychotic incident use was the highest in
the 80+ years of age population at 7.33 per 1,000 in the
fourth quarter of 2020. The prevalence of antipsychotic use
significantly increased for all age groups in quarter 4 of 2020
compared to the expected trend (Figure 5B). A significant
increase in antipsychotic prevalence was also observed in
quarter 3 of 2020 for those 65-79 years (1.43, SE 0.35, p =
0.02) and >80 years (2.70, SE 0.99, p = 0.013) compared to the
expected trend. Females experienced an increase in
antipsychotic incidence in quarter 4 of 2020 (2.41 per 1,000)
(Figure 6A). In contrast, the incidence of antipsychotic use in
the last quarter of 2020 was 1.77 per 1,000 for men. A significant
increase in antipsychotic incidence in quarter 4 compared to the
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expected trend was seen only females (0.52, SE 0.12, p = 0.0004).
Both males and females experienced an increase in
antipsychotic prevalence over time (from 17.84 per 1,000 in
the first quarter of 2015 to 21.69 per 1,000 in the last quarter of
2020 for males and 19.57 per 1,000 in the first quarter of 2015 to
24.13 per 1,000 in the last quarter of 2020 for females)
(Figure 6B). Females had a significantly higher antipsychotic
prevalence in Q3 (0.81, SE 0.28, p = 0.01) and Q4 (1.47, SE 0.29,
P <0.0001) of 2020. Males had a higher antipsychotic prevalence
in Q4 of 2020 (0.52, SE 0.25, p = 0.0459).

DISCUSSION

In this population-based study in the Canadian province of
Manitoba, we observed a significant decrease in the incident
use of antidepressants and anxiolytics in most age groups and
both sexes immediately (i.e., within the second quarter of 2020)
following COVID-19 public health measures, compared to the

expected trend. We also observed the incidence of antidepressant
and antipsychotic use to be the highest at the end of 2020,
compared with the same period in the previous 5 years.
Women and those aged 40 years and older (especially aged
80 years and older) had the highest incidence in antidepressant
and antipsychotic use at the end of 2020.

A surprising finding was an increase in the incidence of
antidepressant and antipsychotic use in the final quarter of
2020 across most age groups and both sexes, but particularly
in the 80+ year old and female population. A greater increase in
the incidence of antipsychotic use among the older adult
population is consistent with a previous Canadian study of
nursing home residents (Avery et al., 2021). This study from
the Canadian province of Ontario found an increase in the mean
monthly proportion of nursing home residents receiving a
prescription for an antipsychotic, antidepressant, and
trazodone in March to September 2020 compared to January
to February 2020 (Stall et al., 2021). Prolonged social isolation
and reduced availability of nonpharmacological interventions
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may be contributing factors to these trends. However, it was
unexpected to see a similar trend in community-dwelling older
adults against national surveys reporting mental health to be less
affected by the pandemic than for younger populations (Vahia
et al., 2020). Our study also found an increase in incidence in
antidepressant and antipsychotic use in the final quarter of 2020
for women and not men. Women may experience particular
challenges with prolonged public health restrictions. Home
schooling, work demands, child care duties could have an
impact on the mental health for women over this period,
especially by the last quarter of 2020. Previous studies have
cited disproportionate levels of major depressive disorder and
anxiety among women, particularly those with children
(COVID-19 Mental Disorders Collaborators, 2021; Avery
et al., 2021). In Manitoba, the College of Physicians released a
Standards of Practice for benzodiazepine prescribing in
November 1, 2020, which introduced new requirements and
limits on benzodiazepine prescribing (The College of
Physicians & Surgeons of Manitoba, 2020). It is possible that
these new standards may have resulted in the substitution of
anxiolytic/sedative-hypnotics ~ with  antipsychotics  and/or
antidepressants in the last quarter of 2020. It is also not
known whether the increase in antidepressant use may be a
result of long COVID and care providers may be treating
post-COVID  depression with antidepressants. One study
found individuals who have had COVID-19 experienced
greater rates of mental health disorders and antidepressant use
than those without COVID-19 (Xie et al., 2022). While the
number of reported positive COVID-19 cases in Manitoba
were low at the beginning of the pandemic, there were 23,625
Manitobans who had COVID-19 by December 2020, and it is not
known what proportion of the population had COVID-19 that
was not lab-confirmed (Manitoba Government, 2020a).

The declining trend in both the incidence and prevalence of
anxiolytic/sedative-hypnotic use is not surprising considering
efforts to minimize the long-term use of these agents (The
College of Physicians & Surgeons of Manitoba, 2020). The
new Standards of Practice for benzodiazepine prescribing in
Manitoba could have affected the prescribing of
benzodiazepines in the fourth quarter of 2020 (The College of
Physicians & Surgeons of Manitoba, 2020). It is important to also
note that we would expect to observe a seasonal trend in which a
peak incidence would be observed in quarter 1 (January to
March) and a trough incidence would be observed in quarter
2 (April to June) of every year. This is because all eligible
Manitoba residents receive full coverage on eligible
prescription medications after an income-based deductible is
paid, which resets to zero on April 1 of every year. However,
at the beginning of the pandemic (quarter 2 or April to June of
2020), we would also expect to see a greater decline in the
incidence of psychotropic medication use, and anxiolytic/
sedative-hypnotics in particular. This was the period shortly
after in-person visits were restricted. It is possible that there
may be less comfort among prescribers to prescribe new
prescriptions for these agents in a virtual environment or
people were less inclined to leave their homes to fill a
prescription during the pandemic. While another study also

Psychotropic Use and COVID-19

found a significant decline in opioid and benzodiazepine
prescriptions  following restrictions to elective medical
procedures and routine office visits (Downs et al., 2021), there
are no studies to support whether a change in comfort in
prescribing or having prescriptions refilled in-person is
occurring among prescribers and patients, respectively. Most
pharmacies in Manitoba offer home delivery or curb-side
pick-up of prescriptions. Low incidence of psychotropic
medication use in the second quarter could also be explained
by a lower priority to initiate care following a major global event.
However again there are no studies to support that this is a
possibility. Other studies have found an increase in the use of
psychotropic medications shortly after a major event (Benjamin
and Steven, 2004; DiMaggio et al., 2007).

Drug shortages were a concern in the early months of 2020
(Drug Shortages Canada, 2022). Stockpiling of medication could
explain the slight elevation in prevalence of benzodiazepines seen
in quarter one. Pharmacists in Manitoba were to provide only a 1-
month supply in a 28-day period for all drugs to allow access to
medications for patients for medications in short supply.
However, this restriction was implemented March 20, 2020
(Manitoba Government, 2020b) and was lifted in May 11,
2020 (Manitoba Government, 2020c). This may explain the
fluctuations in prescription fills in quarters 1 and 2 of 2020.

Our findings contrasted the results of a cross-sectional study
where the investigators found no clinically meaningful differences in
overall prescription rates of psychotropic medications in 2020,
compared to 2019, using data from Kaiser Permanente Northern
California electronic records (Hirschtritt et al, 2021). After
accounting for secular trends or prior year patterns, they found a
small, but significant increase in the antidepressant trazodone and
mood stabilizers/antipsychotics, and a small decrease in
benzodiazepines and hypnotics, with no significant change in
antidepressants and stimulants (Hirschtritt et al., 2021). They also
found a lower-than-expected trend in new fills for nearly all
medications,  including  antidepressants,  benzodiazepines,
hypnotics, and mood stabilizers and antipsychotics (Hirschtritt
et al,, 2021). This was consistent with our findings of a decline in
incidence in antidepressants and anxiolytic/sedative-hypnotic use in
the second quarter as their data were only limited to the first
13 weeks of the pandemic in California. Their study did not
examine the long-term effects of the pandemic on these trends
nor did they look back beyond 2019 for secular trends. A major
limitation of this study was the use of prescription data from a single
insurer, which limits the generalizability to the entire population
including those without insurance coverage. This is particularly
important during a time when job security may have changed
because of the pandemic.

A pilot study by Yu et al. including 365 patients from an
independent community pharmacy in North York, Ontario
found no difference in the initiation of new prescriptions for
antidepressants and antianxiety medications during the first few
months of the pandemic compared to the prior year (p = 0.251)
(Yu et al,, 2021). This study did find more frequent dispensing of
benzodiazepine tablets (p = 0.016) in the first 5 months of 2020
compared to the same period in 2019 (Yu et al., 2021). However,
no significant differences were observed in the number of defined
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daily doses between the two time periods (Yu et al., 2021). This
study was limited by its sample size and its data source from one
community pharmacy. Uthayakumar et al. similarly found a
reduction in antidepressant dispensations in April 2020 but a
return to pre-pandemic trends from August to December 2020
(Uthayakumar et al., 2022). This study found no difference in
benzodiazepine dispensation before and during COVID-19. This
study used data from IQVIA (IMS Health and Quintiles), which
captures approximately 78% of prescriptions dispensed in
Canada. This study only examined dispensation rates as
tablets per 100 population and did not evaluate antipsychotic use.

Strengths of our study included the use of a large administrative
database unrestricted by age, income, or insurance coverage. We
also examined drug trends to the end of 2020 where previous
studies have only examined the first few months of 2020 and we
were able to compare to the previous 4 years. Our findings may not
be generalizable to populations without universal health care
coverage. In addition, DPIN data captures prescriptions received
by patients but does not necessarily imply actual consumption of
medication. Factors influencing prescription trends are
multifactorial (e.g., drug shortages, drug coverage fiscal period,
public health restrictions, pandemic) with each factor able to
explain the trends observed, therefore it is difficult to pinpoint
whether one factor contributed to the observed trends more
predominantly than the others. Moreover, the rate of COVID-
19 positive patients in Manitoba was low at the beginning of
pandemic compared to other jurisdictions during 2020 (273 total
COVID-19 positive cases as of April 29, 2020 to 23,625 total
number of lab-confirmed cases in Manitoba as of December 24,
2020) (Manitoba Government, 2020a; Manitoba Government,
2020d), and as such it is difficult to generalize findings to
locations with higher rates of infection.

This study provided insight on important questions about
mental health treatment and consequences related to the
pandemic. Findings from this study will help inform decisions
around processes of care for mental health.

DATA AVAILABILITY STATEMENT

The data analyzed in this study is subject to the following licenses/
restrictions: Data used in this article was derived from
administrative health and social data as a secondary use. The
data was provided under specific data sharing agreements only
for approved use at MCHP. The original source data is not owned
by the researchers or Manitoba Centre for Health Policy (MCHP)
and as such cannot be provided to a public repository. The

REFERENCES

Avery, A. R, Tsang, S., Seto, E. Y. W., and Duncan, G. E. (2021). Differences in
Stress and Anxiety Among Women with and without Children in the
Household During the Early Months of the COVID-19 Pandemic. Front.
Public Health 9, 688462. doi:10.3389/fpubh.2021.688462 Available at:
https://www.frontiersin.org/articles/10.3389/fpubh.2021.688462/full
(Accessed February 4, 2022).

Psychotropic Use and COVID-19

original data source and approval for use has been noted in
the acknowledgments of the article. Where necessary, source data
specific to this article or project may be reviewed at MCHP with
the consent of the original data providers, along with the required
privacy and ethical review bodies. Requests to access these
datasets should be directed to mchp_access@cpe.umanitoba.ca.

ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by the Human Research Ethics Board of the University
of Manitoba. Written informed consent from the participants’
legal guardian/next of kin was not required to participate in this
study in accordance with the national legislation and the
institutional requirements.

AUTHOR CONTRIBUTIONS

All authors listed have made a substantial, direct, and intellectual
contribution to the work and approved it for publication.

FUNDING

This study was funded by the Research Manitoba COVID-19
Rapid Response Grant.

ACKNOWLEDGMENTS

The authors acknowledge the Manitoba Centre for Health Policy
for use of data contained in the Manitoba Population Research
Data Repository under project HIPC 2020/2021-29. Data used in
this study are from the Manitoba Population Research Data
Repository housed at the Manitoba Centre for Health Policy,
University of Manitoba, and were derived from data provided by
Manitoba Health and Vital Statistics and Winnipeg Regional
Health Authority/Shared Health.

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at:
https://www.frontiersin.org/articles/10.3389/fphar.2022.886652/
full#supplementary-material

Benjamin, D., and Steven, M. (2004). Use of Psychotropic Medications Before and
After Sept. 11, 2001. Am. J. Psychiatry 161 (8), 1377-1383.

Brownell, M., Chartier, M., Au, W., MacWilliam, L., Schultz, J., Guenette, W., et al.
(2015). The Educational Outcomes of Children in Care in Manitoba. Winnipeg,
MB: Manitoba Centre for Health Policy.

Brownell, M., Chartier, M., Santos, R., Ekuma, O., Au, W., Sarkar, J., et al. (2012). How
Are Manitoba’s Children Doing? Winnipeg. MB: Manitoba Centre for Health Policy.

Canadian Centre on Substance Use and Addiction (2020). COVID-19 and Increased
Alcohol Consumption: NANOS Poll Summary Report. Submission 2020-1621.

Frontiers in Pharmacology | www.frontiersin.org

April 2022 | Volume 13 | Article 886652


mailto:mchp_access@cpe.umanitoba.ca
https://www.frontiersin.org/articles/10.3389/fphar.2022.886652/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fphar.2022.886652/full#supplementary-material
https://doi.org/10.3389/fpubh.2021.688462
https://www.frontiersin.org/articles/10.3389/fpubh.2021.688462/full
https://www.frontiersin.org/journals/pharmacology
www.frontiersin.org
https://www.frontiersin.org/journals/pharmacology#articles

Leong et al.

Available at: https://www.ccsa.ca/covid-19-and-increased-alcohol-consumption-
nanos-poll-summary-report (Accessed May 7, 2020).

Canadian Mental Health Association National Survey (2020). CAMH COVID-19
National Survey 2020. Available at: https://www.camh.ca/en/health-info/mental-
health-and-covid-19/covid-19-national-survey (Accessed February 1, 2022).

Centre for Addiction and Mental Health (2020). COVID-19 Pandemic Adversely
Affecting Mental Health of Women and People with Children. Available at:
https://www.camh.ca/en/camh-news-and-stories/covid-19-pandemic-adversely-
affecting-mental-health-of-women-and-people-with-children.

Chartier, M., Dart, A., Tangri, N., Komenda, P., Walld, R., Bogdanovic, B., et al.
(2015). Care of Manitobans Living with Chronic Kidney Disease. Winnipeg, MB:
Manitoba Centre for Health Policy.

Covid-19 Mental Disorders Collaborators (2021). Global Prevalence and Burden of
Depressive and Anxiety Disorders in 204 Countries and Territories in 2020 Due
to the COVID-19 Pandemic. Lancet 398 (10312), P1700-P1712.

Daumit, G. L., Crum, R. M., Guallar, E., Powe, N. R,, Primm, A. B., Steinwachs, D.
M., et al. (2003). Outpatient Prescriptions for Atypical Antipsychotics for
African Americans, Hispanics, and Whites in the United States. Arch. Gen.
Psychiatry 60 (2), 121-810. doi:10.10001/archpsyc.60.2.121

DiMaggio, C., Galea, S., and Madrid, P. A. (2007). Population Psychiatric
Medication Prescription Rates Following a Terrorist Attack. Prehosp.
Disaster Med. 22 (6), 479-484. d0i:10.1017/s1049023x0000529x

Downs, C. G., Varisco, T. J., Bapat, S. S., Shen, C., and Thornton, J. D. (2021).
Impact of COVID-19 Related Policy Changes on Filling of Opioid and
Benzodiazepine Medications. Res. Soc. Adm. Pharm. 17 (1), 2005-2008.
doi:10.1016/j.sapharm.2020.06.003

Drug Shortages Canada (2022). Drug Shortages Canada. Available at: https://www.
drugshortagescanada.ca/ (Accessed February 4, 2022).

Grekou, D., and Lu, Y.Statistics Canada (2021). Gender Differences in Employment
One Year into the COVID-19 Pandemic: An Analysis by Industrial Sector and
Firm Size. Econ. Soc. Rep. 1 (5), 2563-8955. Available at: https://www150.
statcangc.ca/n1/pub/36-28-0001/2021005/article/00005-eng.htm.

Gunnell, D., Appleby, L., Arensman, E., Hawton, K., John, A., Kapur, N, et al.
(2020). Suicide Risk and Prevention During the COVID-19 Pandemic. Lancet
Psychiatry 7 (6), 468-471. doi:10.1016/52215-0366(20)30171-1

Hirschtritt, M. E.,, Slama, N., Sterling, S. A., Olfson, M., and Iturralde, E. (2021).
Psychotropic Medication Prescribing During the COVID-19 Pandemic.
Medicine (Baltimore) 100 (43), €27664. doi:10.1097/MD.0000000000027664

Holmes, E. A., O’Connor, R. C,, Perry, V. H., Tracey, L., Wessely, S., Arseneault, L.,
etal. (2020). Multidisciplinary Research Priorities for the COVID-19 Pandemic:
a Call for Action for Mental Health Science. Lancet Psychiatry 7 (6), 547-560.
doi:10.1016/52215-0366(20)30168-1

Kokou-Kpolou, C. K., Megalakaki, O., Laimou, D., and Kousouri, M. (2020).
Insomnia During COVID-19 Pandemic and Lockdown: Prevalence, Severity,
and Associated Risk Factors in French Population. Psychiatry Res. 290, 113128.
doi:10.1016/j.psychres.2020.113128

Li, Y, Qin, Q., Sun, Q., Sanford, L. D., Vgontzas, A. N.,, and Tang, X. (2020).
Insomnia and Psychological Reactions During the COVID-19 Outbreak in
China. J. Clin. Sleep Med. 16, 1417-141810. doi:10.5664/jcsm.8524

Manitoba Government (2020b). COVID-19 Bulletin #23. Available at: https://news.
gov.mb.ca/news/index.html?archive=&item=47139 (Accessed February 4, 2022).

Manitoba Government (2020a). COVID-19 Bulletin #295. December 24. Available
at: http://news.gov.mb.ca/news/print,index.html?item=50107 (Accessed March
20, 2022).

Manitoba Government (2020c). COVID-19 Bulletin #77. Available at: https://
news.gov.mb.ca/news/index. html?item=48019&posted=2020-05-08 (Accessed
February 4, 2022).

Manitoba Government (2020b). COVID-19 Novel Coronavirus COVID Response
Update. Available at: https://manitoba.ca/asset_library/en/proactive/2020_
2021/manitoba_response_april2020.pdf (Accessed February 18, 2022).

Mchp Concept Dictionary (2016). Mental Disorder/Mental Health Disorder/
Mental Health Illness Classification. Available at: http://mchp-appserv.cpe.
umanitoba.ca/viewConcept.php?conceptID=1182 (Accessed May 7, 2020).

Mental Health Commission of Canada and Canadian Centre (2021). Mental
Health Commission of Canada and Canadian Centre on Substance Use and
Addiction Poll. Available at: www.ccsa.ca/covid-19-stress-amplifyling-
mental-health-and-substance-use-concenrs-leger-poll (Accessed February
17, 2021).

Psychotropic Use and COVID-19

Roos, L. L., Gupta, S., Soodeen, R. A, and Jebamani, L. (2005). Data Quality in an
Information-Rich Environment: Canada as an Example. Can. J. Aging 24 (1),
153-170. doi:10.1353/cja.2005.0055

Roos, L. L., and Nicol, J. P. (1999). A Research Registry: Uses, Development, and
Accuracy. J. Clin. Epidemiol. 52, 39-47. doi:10.1016/s0895-4356(98)00126-7

Smith, M., Finlayson, G., Martens, P., Dunn, J., Prior, H., Taylor, C,, et al. (2013).
Social Housing in Manitoba. Part II: Social Housing and Health in Manitoba: A
First Look. Winnipeg, MB: Manitoba Centre for Health Policy.

Stall, N. M., Zipursky, J. S., Rangrej, J., Jones, A., Costa, A. P., Hillmer, M. P., et al.
(2021). Assessment of Psychotropic Drug Prescribing Among Nursing Home
Residents in Ontario, Canada, During the COVID-19 Pandemic. JAMA Intern.
Med. 181 (6), 861-863. doi:10.1001/jamainternmed.2021.0224

Statsitics Canada (2021). Impact of the COVID-19 Pandemic on Canadian Seniors.
Available at: https://www150.statcangc.ca/n1/pub/75-006-x/20211001/article/
00009-eng.htm.

The College of Physicians & Surgeons of Manitoba (2020). Standard of Practice.
Prescribing Benzodiazepines & Z-Drugs (Including Zopiclone & Other Drugs).
Available at: https://cpsm.mb.ca/assets/Standards%200{%20Practice/Standard
%200£%20Practice%20Prescribing%20Benzodiazepines%20and%20Z-Drugs.
pdf (Accessed February 4, 2022).

The Covid-19 Healthcare Coalition Telehealth Impact Study Work Group (2020).
Telecare Impact: Physician Survey Analysis. COVID-19 Healthcare Coalition.
Available at: https://c19hcc.org/telehealth/physciian-survey-analysis.

Thibaut, F.,, and van Wijngaarden-Cremers, P. J. M. (2020). Women’s Mental
Health in the Time of Covid-19 Pandemic. Front. Glob. Womens Health 1,
588372. doi:10.3389/fgwh.2020.588372

Uthayakumar, S., Tadrous, M., Vigod, S. N,, Kitchen, S. A,, and Gomes, T. (2022). The
Effects of COVID-19 on the Dispensing Rates of Antidepressants and
Benzodiazepines in Canada. Depress. Anxiety 39 (2), 156-162. doi:10.1002/da.23228

Vahia, I. V., Jeste, D. V., and Reynolds, C. F. (2020). Older Adults and the Mental
Health Effects of COVID-19. JAMA 324 (22), 2253-2254. doi:10.1001/jama.
2020.21753

Vigo, D., Patten, S., Pajer, K., Krausz, M., Taylor, S., Rush, B., et al. (2020). Mental
Health of Communities During the COVID-19 Pandemic. Can. J. Psychiatry 65
(10), 681-687. doi:10.1177/0706743720926676

Vindegaard, N., and Benros, M. E. (2020). COVID-19 Pandemic and Mental
Health Consequences: Systematic Review of the Current Evidence. Brain Behav.
Immun. 89, 531-54210. doi:10.1016/j.bbi.2020.05.048

Voitsidis, P., Gliatas, I, Bairachtari, V., Papadopoulou, K., Papageorgiou, G., Parlapani,
E., et al. (2020). Insomnia During the COVID-19 Pandemic in a Greek Population.
Psychiatry Res. 289, 113076. doi:10.1016/j.psychres.2020.113076

World Health Organization (2021). Anatomical Therapeutic Chemical
Classification. Available at: https://www.who.int/tools/atc-ddd-toolkit/atc-
classification (Accessed March 16, 2022).

Xie, Y., Xu, E., and Al-Aly, Z. (2022). Risks of Mental Health Outcomes in People
with Covid-19: Cohort Study. Bmj 376, €068993. doi:10.1136/bmj-2021-068993

Yu, C., Boone, C., Askarian-Monavvari, R., and Brown, T. (2021). Trends in
Pharmacotherapy for Anxiety and Depression During COVID-19: A North
York Area Pilot Study. Univ. Toronto Med. ]. 98 (1), 41-46.

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2022 Leong, Kowalec, Eltonsy, Bolton, Enns, Tan, Yogendran, Chateau,
Delaney, Sareen, Falk, Spiwak, Logsetty and Alessi-Severini. This is an open-access
article distributed under the terms of the Creative Commons Attribution License (CC
BY). The use, distribution or reproduction in other forums is permitted, provided the
original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice.
No use, distribution or reproduction is permitted which does not comply with
these terms.

Frontiers in Pharmacology | www.frontiersin.org

April 2022 | Volume 13 | Article 886652


https://www.ccsa.ca/covid-19-and-increased-alcohol-consumption-nanos-poll-summary-report
https://www.ccsa.ca/covid-19-and-increased-alcohol-consumption-nanos-poll-summary-report
https://www.camh.ca/en/health-info/mental-health-and-covid-19/covid-19-national-survey
https://www.camh.ca/en/health-info/mental-health-and-covid-19/covid-19-national-survey
https://www.camh.ca/en/camh-news-and-stories/covid-19-pandemic-adversely-affecting-mental-health-of-women-and-people-with-children
https://www.camh.ca/en/camh-news-and-stories/covid-19-pandemic-adversely-affecting-mental-health-of-women-and-people-with-children
https://doi.org/10.10001/archpsyc.60.2.121
https://doi.org/10.1017/s1049023x0000529x
https://doi.org/10.1016/j.sapharm.2020.06.003
https://www.drugshortagescanada.ca/
https://www.drugshortagescanada.ca/
https://www150.statcangc.ca/n1/pub/36-28-0001/2021005/article/00005-eng.htm
https://www150.statcangc.ca/n1/pub/36-28-0001/2021005/article/00005-eng.htm
https://doi.org/10.1016/S2215-0366(20)30171-1
https://doi.org/10.1097/MD.0000000000027664
https://doi.org/10.1016/S2215-0366(20)30168-1
https://doi.org/10.1016/j.psychres.2020.113128
https://doi.org/10.5664/jcsm.8524
https://news.gov.mb.ca/news/index.html?archive=&item=47139
https://news.gov.mb.ca/news/index.html?archive=&item=47139
http://news.gov.mb.ca/news/print,index.html?item=50107
https://news.gov.mb.ca/news/index.html?item=48019&posted=2020-05-08
https://news.gov.mb.ca/news/index.html?item=48019&posted=2020-05-08
https://manitoba.ca/asset_library/en/proactive/2020_2021/manitoba_response_april2020.pdf
https://manitoba.ca/asset_library/en/proactive/2020_2021/manitoba_response_april2020.pdf
http://mchp-appserv.cpe.umanitoba.ca/viewConcept.php?conceptID=1182
http://mchp-appserv.cpe.umanitoba.ca/viewConcept.php?conceptID=1182
www.ccsa.ca/covid-19-stress-amplifyling-mental-health-and-substance-use-concenrs-leger-poll
www.ccsa.ca/covid-19-stress-amplifyling-mental-health-and-substance-use-concenrs-leger-poll
https://doi.org/10.1353/cja.2005.0055
https://doi.org/10.1016/s0895-4356(98)00126-7
https://doi.org/10.1001/jamainternmed.2021.0224
https://www150.statcangc.ca/n1/pub/75-006-x/20211001/article/00009-eng.htm
https://www150.statcangc.ca/n1/pub/75-006-x/20211001/article/00009-eng.htm
https://cpsm.mb.ca/assets/Standards%20of%20Practice/Standard%20of%20Practice%20Prescribing%20Benzodiazepines%20and%20Z-Drugs.pdf
https://cpsm.mb.ca/assets/Standards%20of%20Practice/Standard%20of%20Practice%20Prescribing%20Benzodiazepines%20and%20Z-Drugs.pdf
https://cpsm.mb.ca/assets/Standards%20of%20Practice/Standard%20of%20Practice%20Prescribing%20Benzodiazepines%20and%20Z-Drugs.pdf
https://c19hcc.org/telehealth/physciian-survey-analysis
https://doi.org/10.3389/fgwh.2020.588372
https://doi.org/10.1002/da.23228
https://doi.org/10.1001/jama.2020.21753
https://doi.org/10.1001/jama.2020.21753
https://doi.org/10.1177/0706743720926676
https://doi.org/10.1016/j.bbi.2020.05.048
https://doi.org/10.1016/j.psychres.2020.113076
https://www.who.int/tools/atc-ddd-toolkit/atc-classification
https://www.who.int/tools/atc-ddd-toolkit/atc-classification
https://doi.org/10.1136/bmj-2021-068993
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/pharmacology
www.frontiersin.org
https://www.frontiersin.org/journals/pharmacology#articles

	Psychotropic Medication Use Before and During COVID-19: A Population-Wide Study
	Introduction
	Materials and Methods
	Data Source
	Population
	Drug Exposure
	Statistical Analyses

	Results
	Antidepressants
	Anxiolytic/Sedative-Hypnotics
	Antipsychotics

	Discussion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	Acknowledgments
	Supplementary Material
	References


