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Background
The COVID-19 pandemic and associated lockdowns were pre-
dicted to have amajor impact onmental health, however current
studies have produced contradictory findings with limited lon-
gitudinal data.

Aims
Nine years of linked, individual-level administrative data were
used to examine changes in psychotropic medication uptake
before and during the pandemic.

Method
Medication data from a population-wide prescribing database
were linked to demographic and socioeconomic indicators from
healthcare registration records (n = 1 801 860). Monthly pre-
scription uptake was split (pre-restrictions: January 2012 to
February 2020 and during restrictions: March to October 2020).
Auto regressive integrated moving average (ARIMA) models
were trained in R taking into consideration trends and seasonal
effects. Forecast (‘expected’) monthly values were compared
with ‘actual’ values, stratified by demographic factors.

Results
Over the study period 38.5% of the study population were in
receipt of ≥1 psychotropic medication. Uptake of these medi-
cations have been following a strong upward trend since January
2012. In March 2020 uptake of all medications increased beyond

expected values, returning to expected trends fromMay 2020 for
antidepressants, anxiolytics and antipsychotics. In the 8 months
during restrictions uptake of hypnotic medication was 12%
higher than expected among those <18 years, and anxiolytic
medication higher than expected in those >65 years.

Conclusions
Results suggest an initial ‘stockpiling’ of medications in March
2020 before trends mostly returned to expected levels. The
anticipated tsunami of mental ill health is not yet manifest in
psychotropic medication uptake. There are indications of
increased anxiety and sleep difficulties in some subgroups,
although these conditions may resolve as we emerge from the
pandemic without need for psychiatric intervention.
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The COVID-19 pandemic and nationally mandated restrictions to
control the virus have been anticipated to increase the incidence
of population mental ill health.1 In the UK these restrictions have
varied from strict ‘lockdowns’ during peaks in disease transmission
limiting time outside the home, travel, the ability to work, the deliv-
ery of education and services; to more enduring restrictions such as
self-isolation, quarantine, encouraged working from home, physical
distancing and mask wearing. Quarantine and physical distancing
may increase feelings of isolation and loneliness that are known to
be associated with an increased risk of anxiety, depression, self-
harm and suicide.2 Those with pre-existing conditions may experi-
ence an exacerbation of symptoms because of fear, changing stres-
sors or reduced access to services.3 In order to inform
management of mental health resources as we emerge from the
COVID-19 pandemic it is vitally important to understand who
are most at risk.

Impact of the pandemic on mental health

However, the research to date has produced conflicting reports. UK-
based surveys in the early stages of lockdown suggested no marked
increase in depression or anxiety symptoms.4 A recent wave of the
Opinions and Lifestyle Survey, a weekly survey distributed to
approximately 5000 households in the UK since the beginning of
the pandemic in March 2020, found that well-being measures
have remained stable with only anxiety increasing slightly.5 A
number of studies using data from the UK Household

Longitudinal Study have found higher than expected increases in
12-item General Health Questionnaire scores as the pandemic
emerged in April and June 2020, especially in those aged 18–34
years.6,7 However, the biggest rise in positive responses where to
items such as ‘Less able to enjoy day-to-day activities’ and ‘Not
feeling useful’, which would be expected given the extraordinary cir-
cumstance of ‘lockdown’.7 But what is not known is the prevalence
of clinically relevant symptoms in this group. The Mental Health of
Children and Young People survey found that probable mental
health conditions increased from 10.8% in 2017 to 16.0% in July
2020, although the mental health of the UK child population had
been deteriorating in the pre-pandemic period.8,9 The limitations
of survey-based research has been highlighted in a recent commen-
tary in the Lancet Psychiatry,9 reiterating the call for high-quality,
validated, longitudinal, whole population data-sets as stated by
Holmes et al in their early COVID research position paper.1

Impact of the pandemic impact on psychotropic
medication use

A recent report of increased antidepressant prescribing associated
with the lockdown in England is limited in that it was based on pre-
scription items rather than the number of individuals in receipt of
antidepressant medication and was limited to 2 years of data, thus
failing to incorporate the pre-existing increasing trends in the
uptake of antidepressant medication in the UK.10,11 Despite warn-
ings of an impending ‘tsunami’ of mental health problems, to date
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there is no consistent, empirical evidence of an increase in suicide,
self-harm, suicidal behaviour or suicidal thoughts associated with
the pandemic.12,13

This study uses population-wide primary care data linked to
prescription medication data to explore the impact of the
COVID-19 pandemic on psychotropic medication uptake at an
individual level. Annual trends will be explored from 2012 to
2020. It is hypothesised that the consequences of the pandemic,
and related stressors, for mental health will be influenced by a
range of modifiable and non-modifiable factors. Identification of
the latter will be critical in determining who may be at greatest
risk of mental health difficulties and should be the focus of future
interventions.

Method

Study design and participants

This was a population-based, data-linkage study of prescribed psy-
chotropic medication uptake for individuals in Northern Ireland
during the lockdown period (March to October 2020) compared
with the previous patterns in the pre-pandemic period (January
2012 to February 2020) within the Administrative Data Research
Centre –Northern Ireland. Cohorts of individuals aged 10 years
and over each month, starting 1 January 2012, were defined from
the national central health card registration system (National
Health Application and Infrastructure Services (NHAIS) system)
which contains information on all patients registered with a
primary care physician. Northern Ireland has a universal, tax-
financed, free-at-the-point-of-service healthcare system so almost
the entire population are registered on NHAIS. This also includes
basic demographic details and address information for each
patient as well as their health and care number (HCN), a unique
identifier that facilitates exact matching to other health system
data-sets.

The sample size varied month by month (ranging from 1 448
871 in January 2012 to 1 600 346 in October 2020) as monthly
denominators were created identifying individuals who fulfilled
the eligibility criteria: alive and resident in Northern Ireland, aged
at least 10 years and not in an institution (for example care facility,
prison). The cohort was limited to those aged 10 years and over
living in the community, as psychotropic medications are less
likely to be prescribed in the very young and prescribing may
differ in residential care settings. NHAIS receives regular updates
from the General Registrar’s Office, allowing removal of patients
who are deceased from analysis.

In addition to gender and age in full years at each study month,
the NHAIS database was used to identify people living alone (single-
person households) as this is a known risk factor for poor mental
health.14 Patient’s address in January of each year was used to cat-
egorise their area of residence into quintiles of deprivation based
on the income domain of the Northern Ireland Index of Multiple
Deprivation (Quintile 1 most deprived, Quintile 5 least deprived),
and into ‘urban’ (Northern Ireland’s two largest cities Belfast and
Derry), ‘intermediate’ (all other towns/villages) and ‘rural’ (popula-
tion <1000 and open countryside) areas based on an official classi-
fication of settlements.15

Choice of primary outcome measure

The primary outcome of interest was receipt of psychotropic medi-
cation, interpreted here as a proxy indicator of mental health status.
Prescription medication data have been used extensively in epi-
demiological studies exploring population mental health.15,16

Although some medications may be used for indications other

than mental ill health, most indications for psychotropic medica-
tions are mental health related and it is anticipated that the
degree of misclassification would be unaffected by the pandemic.16

Prescription information was retrieved from the centralised
Enhanced Prescribing Database that holds information on all med-
ications dispensed in community pharmacies nationwide. Data
were extracted for all hypnotic, anxiolytic, antipsychotic and anti-
depressant medications (British National Formulary (BNF) 69 cat-
egories 4.1.1, 4.1.2, 4.2.1/2, 4.3 respectively) for each month over the
106-month study period.17 Anti-epileptic drugs (BNF 4.8) were
used as a counterfactual comparator to aide differentiation
between specific effects of the pandemic on psychotropic medica-
tion uptake rather than more generalised effects on medications
uptake, such as arising from reduced access to practitioners.18 It is
hypothesised that the pandemic and associated restrictions should
not affect epilepsy status but may be associated with mental
health status. Prescribing data were linked to population data
using the unique identifier (HCN).

Statistical analysis

Data pre-processing was performed in Stata and R Statistical ana-
lyses were performed using R packages including tidyverse and fore-
cast.19,20 Individuals were identified as being in receipt of
medication if they were dispensed one or more prescriptions that
month. They were grouped according to their medication use and
descriptive statistics were used to explore patterns in demographic
and socioeconomic characteristics across groups.

Pre-existing trends January 2012 to February 2020

The number of patients receiving prescriptions each month was cal-
culated, and, using the monthly denominator, expressed as a per-
centage of the eligible population. Line graphs were generated to
visualise trends over time for each medication, and stratified by
gender, age, single-person household, rurality and deprivation quin-
tile. Individuals with missing demographic or socioeconomic data
were included in the analysis with a ‘missing’ category included
for each variable as required.

Impact of restrictions on uptake of medications

In the absence of widely accepted guidelines for the reporting of
time-series analyses, this paper adheres to the recommendations
set out by Jandoc et al (2015).21 Data for each medication type
were separated into pre-restrictions (January 2012 to February
2020) and during restrictions (March 2020 to October 2020). A
central problem with scanners used to record prescriptions meant
that the recorded data on prescriptions dispensed in 2017 and
2018 were artificially lowered by approximately 10% compared
with previous years. To circumvent this anomaly, models were
trained on both the full data and with data from 2017–2018
removed.

The following models were trained separately for all medication
types: (a) seasonal naïve model trained on first-differenced data
(bench-mark), (b) exponential smoothing model trained on raw
monthly frequency data, and (c) the auto regressive integrated
moving average (ARIMA) model. The ARIMA model was trained
on monthly frequency data using the auto.arima() function
(detailed in Supplementary Table 1 available at https://doi.org/10.
1192/bjp.2022.112).

The algorithm was permitted to iteratively attempt to fit on dif-
ferenced data (to remove trend) and first seasonal difference (to
remove seasonal trend) and automatically choose the best fit. A
transfer function (i.e. shape of the impact after initial introduction
of intervention) was not added to the ARIMA model as restrictions
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over the time period studied were subject to change. The perform-
ance of all three models were compared using root mean square
error and Akaike information criterion (AIC), and visual inspection
of the distribution residuals and errors. The distribution of residuals
for models based on the full data demonstrated a right skew
(Supplementary Table 1). However, models based on data with
values in 2017/18 removed demonstrated a normal distribution
and are presented here. On comparison between modelling
approaches, ARIMA performed best and was therefore used to
model medication uptake prior to March 2020 (detailed in
Supplementary Table 1). Full analysis code available on github.

The trained models were then used to forecast medication
uptake in the ‘during restrictions’ time frame. The expected (i.e.
forecast) monthly values and upper and lower 80% and 95% confi-
dence limits were extracted and plotted against actual monthly
values. This allowed identification of actual monthly values that
lie outside of the confidence limits for the expected values.
Observed to expected ratios (and 95% confidence intervals) were
also calculated.

This was repeated for each medication type and stratified by
gender, age, single-person household, rurality and deprivation quin-
tile. As the models comprised ‘counts of individuals dispensed pre-
scriptions’ as opposed to monthly counts of ‘prescriptions’
individual-level sociodemographic variation could be explored.
Data linkage was performed by the Business Services
Organisation’s Honest Broker Service (HBS) and data were de-iden-
tified and pseudonymised prior to release to the research team.
Participant consent was not required for this study. The project
was approved by the HBS Governance Board and received ethical
approval from the NHS REC (20/YH/0254). The authors assert
that all procedures contributing to this work comply with the
ethical standards of the relevant national and institutional commit-
tees on human experimentation and with the Helsinki Declaration
of 1975, as revised in 2008.

Results

The study cohort consisted of 1 801 860 community dwelling indi-
viduals aged over 10 years, who were alive and resident in Norther
Ireland at any month from January 2012 to October 2020 (ranging
from 1 448 871 in January 2012 to 1 600 346 in October 2020). A
summary of the demographic and socioeconomic characteristics
for the cohort is presented in Table 1.

The percentage of individuals in this study cohort who were
recorded as having been in receipt of psychotropic medication at
any point across the study period was 38.5%: 31.4% for antidepres-
sants, 13.6% for hypnotics, 17.4% for anxiolytics and 3.6% for anti-
psychotics. A higher proportion of females than males were in
receipt of medications regardless of class, with over a third of
females in Northern Ireland (38.5%) and almost a quarter of
males (24.4%) in receipt of any antidepressant medication over
the study period, and over 1 in 5 females (21.9%) and 1 in 8
males (12.8%) in receipt of anxiolytic medications.

Uptake of medication increased with age, with the peak usage
for most psychotropic medications in the age group 25–64 years.
The highest proportion of medication uptake was observed in
urban areas, and over a half of individuals living in single-person
households (55.6%) were in receipt of psychotropic medications
compared with around a third for individuals who live with
others (38.3%). Those living in urban areas and in the most deprived
areas showed a greater percentage of medication uptake compared
with those living inmore rural andmore affluent areas across all cat-
egories. Uptake of anti-epileptic medications followed similar

patterns across these characteristics as that seen for psychotropic
medications.

Trends January 2012 to October 2020

Uptake of psychotropic medications in Northern Ireland have been
following a strong upward trend from January 2012 to October
2020, with steeper increases seen among those who live alone and
those who live in urban or deprived areas (Fig. 1). The trend
appears unaffected by the onset of the COVID-19 pandemic in
March 2020. These same patterns are reflected in almost every
medication subtype, with some variations (presented in
Supplementary Figures 1–4). Anxiolytic medication is decreasing
in those aged 65 years and over and hypnotic medication is decreas-
ing across the entire population. The chosen comparator, anti-epi-
leptic medications, followed similar trends to those of all
psychotropic medications (Fig. 1), increasing over the study
period for the full cohort (Supplementary Figure 5).

Impact of the COVID-19 pandemic on uptake of
medications

In March 2020 (when restrictions began), uptake of psychotropic
medication increased beyond the confidence intervals of the
‘expected’ value in the ARIMA models, followed by a decrease in
April, returning to the expected trend thereafter from May to
October 2020 (Fig. 2). This is also true for antidepressant, anxiolytic
and anti-epileptic medications. Antipsychotic medication uptake
stayed within the expected limits throughout the entire study period.
Hypnotic medication, however, was statistically significantly higher
than the expected forecast values in 5 out of the 8 months follow-up
(full observed/expected ratio values (95% CI) in Supplementary
Table 2). Hypnotics include mostly ‘Z-drugs’ such as zaleplon,
zolpidem and zopiclone; and melatonin; but also some benzodiaze-
pines primarily indicated as hypnotics such as nitrazepam, fluraze-
pam and temazepam.17

ARIMA models for trend were then trained by the range of
demographic factors for each medication type separately. Fig. 3
shows the expected versus the observed uptake of antidepressant
medications from March to October 2020 by gender, age, single-
person household, area-level deprivation and rurality. Apart from
the increase in the number of individuals in receipt of antidepres-
sant medication observed in March 2020, medication uptake fell
within the expected limits by gender, across deprivation quintiles
and in urban and rural areas from April 2020 to October 2020.
Slightly fewer than expected individuals under 18 years were in
receipt of antidepressant medication for the first few months of
the pandemic but uptake was as expected across all other age
groups. Again, apart from the increase in the number of individuals
in receipt of medication observed in March 2020, uptake mostly
follows the expected trends across demographic subgroups for both
anxiolytic medication and antipsychotic medication (Supplementary
Figures 6 and 7). However, we do see statistically significantly
higher than expected uptake of anxiolytic medication in those aged
65 years and over for 5 out of the 8 months of follow-up
(Supplementary Figure 6), and higher than expected uptake of anti-
psychotic medication in the most affluent areas for 5 out of the 8
months of follow-up (Supplementary Figure 7). Although these
border on significance, with the 95% CI almost crossing unity.

Overall hypnotic medication uptake was higher than expected
in Fig. 2, and so Fig. 4 shows the expected versus the observed
uptake of medications from March to October 2020 by gender,
age, single-person household, area-level deprivation and rurality.
Uptake of hypnotic medication was approximately 12% higher
than expected in those aged under 18 years from March to
October 2020 (Supplementary Table 3). Statistically significantly
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Table 1 Sociodemographic characteristics and number (%) of individuals within each subgroup in receipt of medications at any time January 2012 to October 2020

Total eligible population,
n (column %)

Any psychotropic medication,
n (row %)

Antidepressant,a

n (row %)
Hypnotic,
n (row %)

Anxiolytic,
n (row %)

Antipsychotic,
n (row %)

Antiepileptic (comparator),
n (row %)

(n = 1 801 860) (n = 694 114, 38.5%) (n = 566 594, 31.4%) (n = 244 515, 13.6%) (n = 312 849, 17.4%) (n = 65 565, 3.6%) (n = 167 518, 9.3%)

Gender
Female 899 709 (49.9) 411 674 (45.8) 346 314 (38.5) 143 960 (16.0) 197 306 (21.9) 33 909 (3.8) 100 190 (11.1)
Male 901 806 (50.0) 282 198 (31.3) 220 053 (24.4) 100 555 (11.2) 115 454 (12.8) 31 618 (3.5) 67 307 (7.5)

Age at March 2020, years
<18 197 321 (11.0) 8353 (4.2) 3133 (1.6) 5773 (2.9) 966 (0.5) 714 (0.4) 1759 (0.9)
18–24 165 897 (9.2) 38 314 (23.1) 32 436 (19.6) 9655 (5.8) 10 577 (6.4) 3828 (2.3) 3834 (2.3)
25–64 1 048 105 (58.2) 472 520 (45.1) 396 977 (37.9) 157 712 (15.0) 221 035 (21.1) 45 246 (4.3) 107 913 (10.3)
65+ 390 537 (21.7) 174 927 (44.8) 134 048 (34.3) 71 375 (18.3) 80 271 (20.6) 15 777 (4.0) 54 012 (13.8)

People in household
Single person 197 328 (11.0) 109 664 (55.6) 90 870 (46.1) 48 474 (24.6) 54 270 (27.5) 15 379 (7.8) 30 278 (15.3)
>1 person 1 488 069 (82.6) 569 358 (38.3) 464 710 (31.2) 190 081 (12.8) 252 573 (17.0) 46 278 (3.1) 133 816 (9.0)
Missing 116 463 (6.5) 15 092 (13.0) 11 014 (9.5) 5960 (5.1) 6006 (5.2) 3908 (3.4) 3424 (2.9)

Rurality
Urban 369 084 (20.5) 150 045 (40.7) 123 888 (33.6) 55 474 (15.0) 70 004 (19.0) 17 405 (4.7) 32 762 (8.9)
Intermediate 932 888 (51.8) 374 771 (40.2) 307 826 (33.0) 134 079 (14.4) 169 081 (18.1) 34 273 (3.7) 92 554 (9.9)
Rural 477 663 (26.5) 160 726 (33.6) 127 944 (26.8) 51 865 (10.9) 69 863 (14.6) 13 004 (2.7) 40 112 (8.4)
Missing 22 225 (1.2) 8572 (38.6) 6936 (31.2) 3097 (13.9) 3901 (17.6) 883 (4.0) 2090 (9.4)

Income Deprivation Index, quintile
1 (most deprived) 367 100 (20.4) 148 730 (40.5) 124 233 (33.8) 55 149 (15.0) 68 219 (18.6) 18 626 (5.1) 36 787 (10.0)
2 374 602 (20.8) 145 882 (38.9) 120 101 (32.1) 51 974 (13.9) 66 287 (17.7) 14 909 (4.0) 37 117 (9.9)
3 363 212 (20.2) 140 505 (38.7) 114 874 (31.6) 50 089 (13.8) 63 356 (17.4) 13 022 (3.6) 34 471 (9.5)
4 356 952 (19.8) 136 479 (38.2) 110 580 (31.0) 46 218 (12.9) 60 620 (17.0) 10 561 (3.0) 31 956 (9.0)
5 (least deprived) 336 240 (18.7) 121 731 (36.2) 96 200 (28.6) 40 834 (12.1) 54 042 (16.1) 8375 (2.5) 27 016 (8.0)
Missing 3754 (0.2) 787 (21.0) 606 (16.1) 251 (6.7) 325 (8.7) 72 (1.9) 171 (4.6)

a. Individuals receiving any antidepressant (selective serotonin reuptake inhibitors or tricyclic antidepressants; monoamine oxidase inhibitors or other).
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higher than expected uptake of hypnotic medication was observed
consistently over all study months in individuals aged under 18
years, and also, for the majority of months, for males and
individuals living in rural areas (see Fig. 4). Uptake was approxi-
mately 5% higher than expected in these groups (Supplementary
Table 3).

Discussion

Main findings

The number of individuals in receipt of psychotropic medication
during the first 8 months of the COVID-19 pandemic in

Re
st

ric
tio

ns

0

5

10

15

20

25

(a) (b)

(c) (d)

(e) (f)

2012 2014 2016 2018 2020

In
di

vi
du

al
s,

 %

Full study cohort 

Re
st

ric
tio

ns

0

5

10

15

20

25

2012 2014 2016 2018 2020

In
di

vi
du

al
s,

 %

F M

Gender

Re
st

ric
tio

ns

0

5

10

15

20

25

2012 2014 2016 2018 2020

In
di

vi
du

al
s,

 %

<18 18−24 25−64 65+

Age

Re
st

ric
tio

ns

0

5

10

15

20

25

2012 2014 2016 2018 2020

In
di

vi
du

al
s,

 %

1person 2−14people

Household size
Re

st
ric

tio
ns

0

5

10

15

20

25

2012 2014 2016 2018 2020

In
di

vi
du

al
s,

 %

Q1 (deprived) Q2 Q3 Q4 Q5 (affluent)

Deprivation

Re
st

ric
tio

ns

0

5

10

15

20

25

2012 2014 2016 2018 2020

In
di

vi
du

al
s,

 %

intermediate rural urban

Rurality

ss

Fig. 1 Number of individuals in Northern Ireland in receipt of ‘any psychotropic’medication eachmonth from January 2012 to October 2020 by
demographic factors (dashed vertical line depicts onset of pandemic March 2020/shaded areas 2017–2018 depict years affected by prescription
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Northern Ireland was generally within the expected range, as pre-
dicted from the trends in the 8 years prior to the pandemic. There
was evidence suggestive of an initial ‘stockpiling’ of all medications

in March 2020, with medication uptake returning to expected levels
for most medications and most subgroups of the population from
April 2020 through to October 2020. This initial ‘stockpiling’
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Fig. 3 Auto regressive integratedmoving average (ARIMA) illustrating forecast versus actual values of uptake of all antidepressantmedications
during the first 8 months of the COVID-19 pandemic in Northern Ireland (March 2020 to October 2020). (a and b) gender; (c–f) age in years; (g and
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phenomenon at the start of lockdown has been reported by other
UK studies and is not unique to psychotropic medications as it
was observed also in our counterfactual anti-epileptic medication.22

The COVID-19 pandemic, does not appear to have had a sig-
nificant effect on the overall uptake of antidepressant, anxiolytic
or psychotropic medications at a population level from March to
October 2020. This is also largely true for population subgroups
stratified by gender, age, household composition, area-level depriv-
ation and rurality. The major exception was the uptake of hypnotic
medication, which was significantly higher than expected in 5 out of
the 8 months of follow-up. This increase was most significant
among individuals aged <18 years, males and those living in rural
areas.

Interpretation

The strong, upward, pre-existing trend observed in the uptake of
psychotropic medications in Northern Ireland in the years preced-
ing the pandemic is reflective of trends across the UK and
globally.11,23

This study’s finding that the COVID-19 pandemic and related
restrictions have not had a significant impact on the uptake of anti-
depressant medication is in contrast with other findings based on
English prescribing data by Armitage (2021), which demonstrated
a 3.9% increase in the number of antidepressants prescribed in
England from April to September 2020 compared with the same
period in 2019.10 However, as already highlighted by Walker et al
(2021), Armitage’s study did not take into consideration pre-
COVID trends and was limited to data based on prescription item
numbers not number of individuals in receipt of medication.11

The absence of a change in levels of antidepressant medication
uptake has two main interpretations. First, that the pandemic has
had no effect on rates of depression in the population, despite
expert projections. Or second, it could be argued that this reflects
unmet need and that there has been a real increase in psychiatric
morbidity but that this has been hidden by reduced access to care
providers. There is some evidence of a decrease in emergency
department presentations and psychiatric service interactions.24

Additionally, mental health referrals from primary care have
reduced by 29% in the 12 months February 2020 to January 2021
compared with the same period in previous years in Northern
Ireland.24 However, there is also evidence that access to health pro-
vision has not been affected as in this study medications such as
hypnotics and anxiolytics did show increases, indicating that
people in need were able to circumvent any difficulties in accessing
services. What this study cannot ascertain is the impact of the pan-
demic on those already in receipt of antidepressant medication and
the potential worsening of symptoms.

The most substantial increase in psychotropic medication
uptake was observed among hypnotic medications, with more
than expected young people, males and people living in rural
areas in receipt of hypnotic medications during the first 8 months
of the pandemic. Hypnotic medications are indicated for and pre-
scribed for sleep disturbances but are rarely prescribed in children,
except to aid sleep cycle synchronisation in children with sensory
impairment, autistic spectrum disorder (ASD) and other neuro-
psychiatric/neurodevelopmental disorders including attention-
deficit hyperactivity disorder (ADHD).17 A recent systematic
review has suggested the COVID-19 pandemic has had a major
effect on sleep quality, affecting an estimated 18% of the general
population.25 The fact that a significant increase in hypnotic medi-
cation was only observed among those aged <18 years in this study
may be suggestive of greater sleep disturbance among children in
the population with additional needs such as ASD or ADHD
(which are also more commonly diagnosed in males), or reflective

of the higher proportions of young people who, according to house-
hold surveys and parental reports, have reportedly demonstrated an
increase in probable mental health conditions and an increase in
behavioural problems during the pandemic.8 It is also feasible that
those living in more rural areas were more prone to loneliness
and isolation because of the introduction of restrictions.2

Anxiolytic medication increased among those aged 65 years and
over. This is not unexpected given that older adults experience a dis-
proportionately higher mortality rate from COVID-19 and may
therefore experience greater anxiety around infection, and may
also have experienced greater isolation and difficulty accessing
support and services during lockdown. The observed increase in
anxiolytic medication may be reflective of a tendency to prescribe
medication to older people in need rather than prescribe alternate
therapies. In Northern Ireland, this population are those most
likely to have been affected by the trauma of the ‘Troubles’ and
may have a history of anxiolytic use, especially benzodiazepine
use, which may have been recommenced post introduction of
COVID restrictions. Although most research to date has shown
no significant impact of the pandemic on the mental health of
older people, previous studies have been based on unrepresentative
surveys and limited to the first few months of the pandemic.26 The
longer-term effects are yet unknown.

Strengths and limitations

This study linked individual-level prescription data, for the whole
population of Northern Ireland with other healthcare, mortality
and area-level data-sets to allow for a more accurate examination
of uptake of psychotropic medication during the first 8 months of
the COVID-19 pandemic. The use of individual-level population
and prescribing data provided the opportunity to establish accurate
monthly uptake rates obviating the limitations associated with the
use of population-volume data. The use of prescribing data as a
proxy for mental ill health without information on indication is a
recognised limitation, although we are reassured that the patterns
of uptake of psychotropic medication conform to the known litera-
ture on the distribution of mental ill health within the
population.4,15,16

Using ARIMA modelling allowed this study to integrate long-
term trends over the previous 8 years to forecast the expected
trends for the time frame immediately after the onset of the
COVID-19 pandemic. This greater adjustment for pre-existing
trends enabled a clearer demonstration of the absence of an effect
of COVID-19 on the uptake of most psychotropic medications.
Applying ARIMA models to time-series healthcare data has the
advantage of accounting for autocorrelation (or serial correlation),
trends and seasonality that are known to exist in medication
uptake.27 The addition of the counterfactual comparator (anti-
epileptic medication) adds to the robustness of the results illustrating
the ‘stockpiling’ trend and return to ‘normal’ was observed outside of
psychotropic medications but varied by sociodemographic factors
only within psychotropic medications.

Implications

Results suggest an initial ‘stockpiling’ of medications in March 2020
with psychotropic medication uptake returning mostly to expected
levels over the subsequent 7 months, with substantial increases only
evident in hypnotic medication among children (age <18 years),
males and those living in rural areas and increases in anxiolytic
medications among older people (>65 years). The anticipated
tsunami of mental ill health has not yet been manifest in significant
changes in psychotropic medication uptake. There are indications
that some groups of individuals have become more anxious or
have had difficulties in sleeping, but these may be transient and
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may resolve as we emerge from the pandemic without need for psy-
chiatric intervention. Data from this study only date to October
2020, so there is a need for more contemporaneous data and vigi-
lance, as other sequelae from the pandemic such as financial
strain or employment changes may be associated with increased
mental ill health in the longer term. Exploring other population
mental health indicators such as psychiatric hospital admissions,
presentations with self-harm and death by suicide, in combination
with psychotropic medication, over a longer period would provide
a more holistic examination of the impact of the pandemic on
mental ill health. However, the evidence to date based on psycho-
tropic medication uptake suggests the pandemic has not been asso-
ciated with a significant increase in psychopathology.
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