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Abstract

Background: The COVID-19 pandemic has negatively impacted the general pop-
ulation in all aspects of life. Estimates of mental health medication dispensing in Alberta
were investigated to elucidate areas of need within mental health and pharmacy
practice during the pandemic.
Methods: We employed an interrupted time series analysis using linear regression
models to estimate community and outpatient medication dispensing trends of 46
medications used to treat mental health disorders. Three parameters were examined.
The first was the medication dispensing slope before COVID-19. The second was the
immediate effect of COVID-19 on dispensing (i.e., the difference in dispensing rate
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between the month before and after the first case of COVID-19) and the third was the
medication dispensing slope during COVID-19.
Results: Dispensing rates of 61% (n = 34) of the examined medications remained
similar before and during the COVID-19 pandemic. However, eight medications (i.e.,
amitriptyline, escitalopram, fluoxetine, paroxetine, bupropion, desvenlafaxine, ven-
lafaxine, and oxazepam) showed an immediate and significant increase in dispensing
rate following the onset of the pandemic that was sustained over the first 13-months of
the pandemic.
Conclusion: Initial increases in dispensing patterns of antidepressants may be at-
tributed to a “stockpiling phenomenon” but the sustained higher levels of dispensing
suggest an unfavorable shift in the population’s mental health. Monitoring of medication
dispensing patterns during COVID-19 may serve as a useful indicator of the pop-
ulation’s mental health during the current pandemic and better prepare community
pharmacists in future pandemic planning, medication dispensing strategies, and care of
chronic medical conditions.
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Introduction

The COVID-19 pandemic has infected more than 370 million people worldwide, and
480,000 people in Alberta from March 2020 until January 2022, resulting in negative
consequences for the general population.1 The uncertainty of COVID-19, coupled with
financial stresses, resource shortages, misinformation, and conflicting messages from
authorities, are all sources of stressors that have the potential to negatively influence the
population’s mental and physical wellbeing. Lockdowns and self-isolation practices
have also made it difficult for people to access in-person services including individual
and group counseling, therapy groups, addiction services, chronic pain interventional
clinics, physiotherapy, and massage therapy. Patients that were using these services for
maintenance therapy or treatment may experience anxiety from navigating this am-
biguous new unchartered territory. Furthermore, studies have shown an increased
reliance on community pharmacies for general medical advice, and COVID-19 in-
formation throughout the pandemic, as lockdown measures make accessing usual
healthcare services difficult.2

Several studies have been published looking at the mental health impact of COVID-
19 on the general population as well as healthcare workers. A study looking at the initial
phase of the COVID-19 outbreak in China and psychological impact reported that
53.8% of the respondents reported moderate to severe depressive symptoms, and
28.8% reported moderate to severe anxiety symptoms.3 In the United States, data from
the Census Bureau showed that there was an increase in reporting of anxiety and
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depressive symptoms from 1 in 10 to 4 in 10 adults.4 In Alberta alone, there has been an
increase in COVID-19 related calls to the different mental health helplines. Prior to the
pandemic Alberta’s Mental Health Line was receiving on average 30 calls per day, and
during the pandemic that number increased to 110 calls per day.5

The global pandemic has changed everyone’s lives in a short amount of time,
affecting finances, social security, physical and mental health. This is supported by
evidence of an 11% increase in Canada-wide claims for antidepressants between
January and June 2020 compared to 2019.6 However, similar estimates of mental
health medication dispensing in Alberta, the province with one of the highest rates
of COVID-19 cases in Canada, are not available. Since the pandemic, the largest
numbers of COVID-19 cases have been seen in Ontario and Quebec, followed by
Alberta.7 To address this gap, this study examined medication dispensing patterns
in Alberta community and outpatient pharmacies before and during COVID-19,
focusing specifically on medications used to treat mental health disorders.

Methods

Data sources

Dispensing data for 46 medications (Table 1) used to treat mental health disorders were
requested from Alberta Health’s Pharmaceutical Information Network for 13 months
before the first COVID-19 case in Alberta (i.e., December 2018 to January 2020) and
13 months after (i.e., February 2020 toMarch 2021). For each drug, the Pharmaceutical
Information Network provided distinct monthly dispensing counts for the 26-month
observation period of this study. Drugs and drug combinations were defined using the
World Health Organization’s Anatomical Therapeutic Chemical codes.8 The Phar-
maceutical Information Network collects greater than 95% of all drug dispensing
events submitted by community and outpatient pharmacies in Alberta.9 Alberta
population estimates were obtained from the Alberta Office of Statistics and Infor-
mation website.10 This study was exempted by the University of Calgary Conjoint
Health Research Ethics Board.

Statistical analysis

The dispensing rate for each of the drugs was calculated for each month for the total
population. In these calculations, monthly dispensing counts (numerator) were divided
by the number of inhabitants in Alberta (denominator) and then multiplied by 10,000 to
derive a monthly dispensing rate per 10,000 Alberta inhabitants. To examine differ-
ences in dispensing patterns of each drug before and during COVID-19, we conducted
46 interrupted time series analyses using the following segmented linear regression
model

Yt ¼ ß0 þ ß1T þ ß2Xt þ ß3TXt

Ying et al. 3



where Yt represents the dispensing rate of a drug at time t, T is the time (months)
elapsed since the start of the observation period, and Xt is a dummy variable indicating
before COVID-19 period (coded 0) or during COVID-19 period (coded 1). ß0 rep-
resents the dispensing rate at T = 0 (intercept), ß1 is interpreted as the monthly change
(slope) in dispensing rate before COVID-19, ß2 is the immediate change in dispensing
rate following the onset of the COVID-19 pandemic in Alberta, and ß3 indicates the
monthly change (slope) in dispensing rate during the first 13-months of the COVID-19
using the interaction between time and COVID-19 period (TXt). All statistical analyses
were conducted using Jamovi 1.2.27, an R based statistical software.

Results

The top five dispensed psychiatric medications in the 13-months before the pandemic
were quetiapine (1774 per 10,000 Alberta inhabitants), escitalopram (1738 per 10,000),
trazodone (1455 per 10,000), venlafaxine (1427 per 10,000), and sertraline (1312 per
10,000), whereas the top five dispensed medications in the 13-months following the
pandemic were escitalopram (2005 per 10,000), quetiapine (1858 per 10,000),

Table 1. Psychiatric medications dispensed according to category.

SSRI TCA Stimulant
Citalopram Amitriptyline Dexamfetamine
Escitalopram Clomipramine Lisdexamfetamine
Fluoxetine Desipramine Methylphenidate
Paroxetine Doxepin Antipsychotic
Sertraline Imipramine Aripiprazole

SNRI Nortriptyline Asenapine
Desvenlafaxine Trimipramine Clozapine
Duloxetine Anxiolytic Haloperidol
Venlafaxine Buspirone Loxapine
Atomoxetine Benzodiazepine Olanzapine

NDRI Alprazolam Paliperidone
Bupropion Clobazam Quetiapine

NaSSA Clonazepam Risperidone
Mirtazapine Diazepam Chlorpromazine

SARI Lorazepam Zuclopenthixol
Trazodone Midazolam Mood stabilizer

Oxazepam Carbamazepine
Temazepam Lithium

Valproic acid

NaSSA, noradrenergic and specific serotonergic antidepressant; NDRI, norepinephrine dopamine reuptake
inhibitor; SARI, serotonin antagonist and reuptake inhibitor; SNRI, serotonin norepinephrine reuptake
inhibitor; SSRI, selective serotonin reuptake inhibitor; TCA, tricyclic antidepressant.
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trazodone (1590 per 10,000), sertraline (1564 per 10,000), and venlafaxine (1532 per
10,000).

Dispensing slopes/trends in the 13-months prior to COVID-19 were stable for 61%
(n = 34) of the examined medications. However, in the month following the first case of
COVID-19, significant increases in dispensing rates were seen for several tricyclic
antidepressants (i.e., amitriptyline, clomipramine, and trimipramine), selective sero-
tonin reuptake inhibitors (SSRIs) (i.e., escitalopram, fluoxetine and paroxetine), se-
rotonin norepinephrine reuptake inhibitors (i.e., desvenlafaxine and venlafaxine),
NDRIs (i.e., bupropion), and anxiolytics (i.e., alprazolam and oxazepam) (Figure 1 and
Table 2). None of these medications continued to increase over the first 13 months of
the pandemic but eight (i.e., amitriptyline, escitalopram, fluoxetine, paroxetine, bu-
propion, desvenlafaxine, venlafaxine, and oxazepam) sustained the higher dispensing
rate established immediately following the onset of the pandemic. A significant im-
mediate decrease in dispensing rate was seen in loxapine, a typical antipsychotic
medication, which then returned to before COVID-19 dispensing rates in the following

Figure 1. Summary of dispensing patterns 13-months before and 13-months during the
COVID-19 pandemic in Alberta, Canada. Dispensing patterns were inferred from the
intercept, slope estimates, and p-values in Table 2. The dispensing pattern of the medication was
shown to have increased if the estimate was positive with a p value <0.05, decreased if the
estimate was negative with a p value <0.05, and no change if the p value was >0.05. The
different medications were then separated into the different graphical trends.
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13 months. A delayed decrease in dispensing was observed for some tricyclic anti-
depressants (i.e., nortriptyline), SSRIs (i.e., citalopram), SARI (i.e., trazodone), anti-
epileptics (i.e., clobazam), and antipsychotics (i.e., chlorpromazine and risperidone),
whereas fluvoxamine (SSRI), two antipsychotics (i.e., aripiprazole and olanzapine),
and buspirone (anxiolytic) showed an increase in their dispensing slopes before
COVID-19, did not change immediately after COVID-19 began, and then decreased
during COVID-19 back to their initial baseline dispensing rates.

Discussion

During the initial stages of COVID-19 in Alberta, we saw an increase in dispensing
patterns in several commonly prescribed antidepressants. This may have reflected a
“hoarding and stockpiling” phenomenon where pharmacies ordered more stock of the
medication in response to rising pressure from the public to dispense more than their
usual duration of medications.11 Many news outlets reported on the stockpiling of
essential supplies including toilet paper, hand sanitizer, and masks, and our results
suggest this was also true for medications. A cross sectional study done in Germany
showed that there were surges in pharmacy purchasing behavior for psychotropic,
neurologic, and cardiovascular drugs dubbed as “panic buying” associated with the
COVID-19 lockdown.12 Furthermore, to decrease face-to-face time, pharmacies also
increased medication refills to monthly amounts for medications that were typically
dispensed weekly.13 In March 2020, the Alberta Pharmacists’ Association announced
that prescriptions should not exceed a 30-day supply to prevent medication shortages.14

Along with the announcement, the Alberta Blue Cross (Alberta’s largest prescription
drug benefits carrier) suspended approvals for medication in excess of 30 days for
travel.14

Our findings suggest that most of the mental health medication dispensing patterns
in Alberta remained at the same dispensing rate before and during the first two waves of
the COVID-19 pandemic. However, several antidepressants did show an initial increase
in dispensing patterns that remained steady at the higher rate in the following months.
This contrasts with some of the tricyclic antidepressants such as clomipramine and
trimipramine, which showed an initial increase in dispensing followed by a regression
back to pre-COVID-19 dispensing rates. The sustained increased dispensing rate of
some antidepressants during the COVID-19 pandemic may reflect the population’s
mental health as a whole. The World Health Organization had expressed concern that
there would be “elevated rates of stress or anxiety,” and that quarantine measures and
the interruption to normal life routines may have an effect on “levels of loneliness,
depression, harmful alcohol and drug use, and self-harm or suicidal behavior.”15 In-
deed, multiple global studies have examined the negative impact of COVID-19 on the
population’s mental health. A national sample of the mental health of adults in the first
6 weeks of lockdown in the United Kingdom demonstrated increased suicidal ideation,
especially in the younger adult population.16 In China, a nationwide survey of 56,679
participants revealed that 34.1% of the participants reported at least one psychological
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symptom (i.e., depression, anxiety, insomnia, and acute stress) during quarantine,
especially in vulnerable groups.2 Although others have stated: “a psychiatric epidemic
is co-occurring with the COVID-19 pandemic,” with the general population suffering
from an increased epidemiological burden of mental health problems.17

In contrast to antidepressants, carbamazepine and valproic acid had a delayed
decrease in dispensing patterns following the onset of the COVID-19 pandemic. These
medications are used as antiepileptics and mood stabilizers for mental health and
neurological conditions. We speculate the delayed decrease in dispensing pattern may
reflect difficulty in obtaining antiepileptic medications during the first two waves of the
COVID-19 pandemic. A multi-country online study looking at 399 persons with
epilepsy showed that 19.6% of the participants had difficulty obtaining antiepileptics
during the pandemic.18 In Italy, during the COVID-19 surge, outpatient examinations
of persons with epilepsy were postponed in 95% of cases, and a third of the 456 persons
with epilepsy reported issues with epilepsy management.19 Furthermore, when valproic
acid and carbamazepine are used as antiepileptics, serum concentrations are followed
clinically for therapeutic effect. In mental health conditions, serum concentrations are
ordered both for therapeutic drug monitoring and to rule out toxicity.20 We speculate
that with the ongoing COVID-19 pandemic, it was more difficult for individuals to
access laboratories or specialist appointments in order for them to have their blood
drawn or their therapeutic levels followed. In fact, two of the major providers of
laboratory services in Alberta (i.e., Alberta Precision Laboratories and DynaLIFE)
temporarily reduced or eliminated outpatient and walk-in appointments to curb the
spread of COVID-19.21 Although telehealth filled some of these treatment gaps, much
of the population’s care delivery remained impacted.22

During COVID-19, many people have turned to community pharmacists as they are
the most accessible primary care providers when patients have questions about their
medications or medical conditions.23 Previous research has shown a positive effect of
clinical pharmacist interventions in the general population. Clinical pharmacist in-
terventions decreased the number of polypharmacy medications in geropsychiatric
patients with sustained effect.24 Future collaboration of patients with mental health
concerns with community clinical pharmacists may help alleviate pressures on the
healthcare system.

The results from this study should be interpreted in the context of these ac-
knowledged limitations. First, the dispensing rate data comes from community and
outpatient pharmacies, and therefore does not account for in-hospital dispensing
patterns. As such, medications that are commonly initiated and titrated in hospital (e.g.,
clozapine) could be underestimated. Second, dispensing rates are not equivalent to
medication consumption rates. Although, previous work has shown high concordance
(∼80%) between dispensing and consumption rates.25 Third, we were not able to
determine from our data the origin of the prescription that led to the dispensing event. In
Alberta, pharmacists can prescribe Schedule 1 drugs but typically prescribe by adapting
an ongoing prescription or in emergency cases. Fourth, our data only captured dis-
pensing during the first and second waves of the pandemic. The impact of subsequent
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waves on our results will require future analysis. Finally, we did not have access to
individual level dispensing data, and as such, we were unable to determine the un-
derlying reason/indication for the observed dispensing rates.

In summary, we found that dispensing rates for most mental health medications were
stable before and remained stable during the first two COVID-19 waves in Alberta.
Although initial increases in dispensing rates were seen for many medications, most
returned to pre-COVID dispensing levels during the 13-month observation period.
There were, however, several medications (mostly antidepressants) that maintained a
higher dispensing rate, suggesting an unfavorable shift in the population’s mental
health. As such, monitoring of medication dispensing patterns as COVID-19 continues
to unfold in Alberta and elsewhere, may serve as a useful indicator of the population’s
mental health during the current pandemic and better prepare community pharmacists
in future pandemic planning, medication dispensing strategies, and care of chronic
medical conditions.

Knowledge Into Practice

What was known about this topic?

· COVID-19 has had a detrimental impact on the public’s mental health
and pharmacies are often the first point of contact for individuals to
obtain information about COVID-19, and to continue their medical
care. During the pandemic, the Alberta College of Pharmacy has
recommended guidelines to ensure continuity of patient care, and to
help alleviate health burdens.

What does this study add to existing knowledge?

· This study estimated the trends in mental health medication dispensing
rates in Alberta before and during the COVID-19 pandemic. The
increased dispensing rates of some antidepressants suggest a
worsening of mental health concerns during the pandemic and
provide insight into trends that we may expect if additional waves or
future pandemics were to occur.

What are the implications for pharmacy practice?

· The initial increased dispensing rates of mental health medications
likely reflected a “stockpiling phenomenon” by pharmacies in the face
of the many unknowns of how the pandemic may unfold. For future
pandemic preparedness, similar behavior may be expected, and policies
to combat “panic buying” may be necessary.
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· Medication dispensing data have the potential to serve as one indicator
of the population’s mental health and can inform pharmacy and mental
health interventions, practices, and policies during pandemics.
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