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Background
The COVID-19 pandemic and lockdowns had a significant
impact on mental well-being and (mental) healthcare systems
globally.

Aims
To describe trends and dynamics of out-patient prescribing of
psychotropic medications during the COVID-19 pandemic in The
Netherlands.

Method
Dispensed psychotropic medication prescriptions during the
COVID-19 pandemic from March 2020 to March 2022 were
retrieved from national registry data. Numbers of total and
incident dispensed prescriptions and defined daily doses (DDDs)
were identified for six medication groups. Overall pandemic-
related changes in prescribing trends were analysed using
interrupted time-series analyses. Lockdown-related prescribing
dynamics were described using monthly risk ratios.

Results
No overall pandemic-related changes in prescribing were
detected, except for alcohol addiction medication, for which a
pre-pandemic decline in total dispensed prescriptions and DDDs
levelled off during the pandemic: +10 prescriptions per week
(95% CI 7–11, P≤ 0.001) and +111 DDDs per week (95% CI
56–165, P = 0.001). Monthly prescribing dynamics showed

transient increases in all medication groups during the second
and third lockdown periods. There were decreases in dispensed
incident antidepressant and opioid addiction medication
prescriptions during the first lockdown (average risk ratios: 0.87
and 0.88 respectively), and DDDs of dispensed incident and total
attention-deficit hyperactivity disorder medication prescriptions
and incident benzodiazepine prescriptions were elevated from
the end of the second lockdown (average risk ratios: 1.40, 1.12
and 1.17, respectively).

Conclusions
These findings raise concerns regarding possible over- and
under-prescribing during the pandemic. Further understanding
of specific factors driving these changes is necessary to help
prepare for future mental health(care) challenges.
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The World Health Organization declared coronavirus disease 2019
(COVID-19) a global pandemic on 11 March 2020. Preventive
measures against population spreading, also called ‘lockdowns’, led
to social isolation, loneliness, psychological stress and decreased
physical activity,1 which are well-known risk factors for the
emergence and deterioration of mental disorders.2 Previous
international studies on the effects of the COVID-19 pandemic
and lockdown measures on population mental health have
shown mixed results. For example, Shah and colleagues3 reported
increased psychiatric symptoms in general populations, whereas
Pan and colleagues4 found no such change. In Europe, an increase
in psychiatric symptom prevalence rates at the beginning of the
pandemic was found, paralleled by a decrease in the incidence of
new psychiatric diagnoses; this could be indicative of reduced
availability of psychiatric care.5

Prescriptions as a proxy

As well as population prevalence and incidence studies, psychotro-
pic medication prescription data can serve as a proxy for population
mental health and for the availability and accessibility of psychiatric
care during the COVID-19 pandemic.6–13 Throughout the
pandemic in The Netherlands, (mental) healthcare visits were

periodically either cancelled, delayed or converted to telephone or
video appointments when possible, owing to (local) regulations or
quarantining by patients. In turn, these adjustments may have
influenced the prescription patterns of psychotropic medications.
For example, relative over-prescribing could have been be driven by
the lack of availability of psychotherapy, whereas relative under-
prescribing could be caused by hesitancy of physicians to initiate
pharmacotherapy via telemedicine.6 The pandemic seems to have
affected prescription patterns in different countries inconsistently.
For instance, in England, antidepressant prescriptions increased
during the period of January to August 2020, peaking in March
2020,12 but they showed an overall decline between 2020 and
2022.13 However, prescriptions of anxiolytic and hypnotic
medication in England increased above predictions based on pre-
pandemic trends. Prescriptions of psychiatric medications, mainly
antidepressants and benzodiazepines, showed increasing trends
during the pandemic in France.8 However, a study of Polish
prescription data demonstrated no significant change in prescrip-
tion rates of antidepressants and benzodiazepines during the
pandemic.14 A US study also found stable incident prescription
patterns for antidepressants and benzodiazepines, whereas incident
attention-deficit hyperactivity disorder (ADHD) medication pre-
scriptions substantially increased.6
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Knowledge gaps

Previous studies of psychotropic medication prescription dispens-
ing patterns during the COVID-19 pandemic have focused on a
limited set of medication groups, mainly antidepressants and
benzodiazepines. Therefore, changes in prescription patterns of
other psychiatric medications, such as antipsychotics and addiction
medications, remain relatively unexplored. Furthermore, most
prescription-based research has analysed changes over the COVID-
19 pandemic as a whole, regarding it as a homogenous stressor over
time. Although this is valuable for discovering overall pandemic-
related effects, more detailed time-dependent analyses could
provide additional insight into potential (transient) lockdown-
related prescribing dynamics. In this way, potential drivers of these
changes could be more accurately identified and possibly mitigated
in the future. Previous studies have also focused on either total or
incident prescriptions, instead of considering both simultaneously.
Finally, whereas many studies considered amounts of dispensed
prescriptions, defined daily doses (DDDs) should also be taken into
account to enable monitoring of total dispensed medication
amounts in a population over time.

Study aims

The comprehensive aim of this study was to describe relative
changes in dispensed prescriptions of six psychotropic medication
groups during 2 years of the COVID-19 pandemic in The
Netherlands. This was achieved using the following two
approaches.

(a) Overall pandemic-related changes in dispensed prescription
trends were examined using interrupted time-series analy-
ses (ITSAs). In these analyses, prescribing trends of a
pre-pandemic reference period (March 2019 to March
2020) were compared with the overall trend during the
COVID-19 pandemic (March 2020 to March 2022).

(b) Potential lockdown-related dispensed prescription dynam-
ics were investigated using monthly risk ratio analyses to
assess the risk of a person in the population receiving a
psychotropic medication prescription in a COVID month
compared with a corresponding pre-pandemic refer-
ence month.

By combining these approaches, fluctuations in psychiatric
prescribing during the pandemic can be described in a more
detailed manner, including detection of (periods of) possible over-
and/or under-prescribing within psychotropic medication groups.
A distinction was also made between the total numbers of
dispensed prescriptions and incident prescriptions to provide
insight in changes in treatment continuation and initiation during
the pandemic, respectively. In addition to amounts of dispensed
prescriptions, DDDs were included in the analyses to describe
changes in dispensed medication amounts in the study population
over time. Potential drivers of the discovered changes in prescribing
trends and dynamics are discussed and contrasted with (inter)
national findings.

Method

Study population and design

A national registry-based time series study was performed with out-
patient prescription data from the national pharmacy database
Genees- en hulpmiddelen Informatie Project, from the Dutch
National Health Care Institute (Zorginstituut Nederland).15 A list
of dispensed prescriptions was requested for medications with

Anatomical Therapeutic Chemical (ATC) codes16 that had
psychiatric conditions as their main indication according to the
Dutch pharmacotherapy formulary.17 The medication groups
included in this study did not have any group-specific regulations
regarding maximum prescription sizes. Data were included from a
period from 1 year before the COVID-19 pandemic (11 March
2019 to 8 March 2020, defined as the ‘reference year’) and for 2
years during the pandemic (9 March 2020 to 13 March 2022,
defined as the ‘COVID period’).

Data were provided in aggregated form and stratified by ATC
code, dispensing calendar week (with a total of 157 weeks),
patient demographics (age and gender) and prescription type
(incident or repeated prescriptions). An incident prescription
was defined as a prescription dispensed to an individual who had
not received a prescription with the same ATC code in the past
year. Owing to the aggregated delivery of the data, prescription
data were fully anonymised and therefore did not require ethics
review.

Data conversions

Individual ATC codes were combined to form the following six
psychotropic medication groups based on the main indication:
ADHD medication (n = 4), antipsychotics (n = 23), benzodiaze-
pines (n = 17, including z-drugs), alcohol addiction medication
(n = 4), opioid addiction medication (n = 3) and antidepressants
(n = 22). Numbers of dispensed prescriptions and DDDs were
aggregated in these medication groups for further analysis. See
Supplementary Table 1 available at https://doi.org/10.1192/bjo.
2024.867 for an overview of the ATC codes included in each
medication group. Certain medications within the originally
defined ‘lithium’ and ‘nicotine addiction’ groups underwent
significant changes with respect to insurance coverage from
January 2020. These groups were therefore excluded from the
study before statistical analysis owing to an inability to
meaningfully distinguish changes related to health insurance
coverage from possible pandemic-related changes.

To correct for population growth, the numbers of dispensed
prescriptions and DDDs were expressed as numbers of prescrip-
tions or DDDs per 100 000 individuals in the Dutch population. For
risk ratio analysis, data aggregated by week were further aggregated
by month to compare more relevant time periods during the
COVID-19 pandemic with the reference year (thus, month to
month as opposed to week to week).

Statistical analyses

See Fig. 1 for a schematic overview of the two main statistical
analyses performed in this study. To determine whether the
COVID-19 pandemic had an overall impact on dispensed
psychotropic prescription trends, an ITSA was performed per
medication group, using an autoregressive integrated moving
average (ARIMA) model. An ARIMA (1,0,0) model was used to
adjust for first-order autocorrelations. The reference period
contained 52 weeks: week 11 of 2019 to week 10 of 2020. The
53rd time point in the ARIMA model (week 11 of 2020) was
defined as the start of the COVID-19 pandemic. The COVID
period lasted from week 11 of 2020 to week 11 of 2022. The weekly
number of dispensed prescriptions or DDDs of the reference year
was used to model the counterfactual trend during the COVID-19
pandemic and tested for a change in slope from the 11th week of
2020 onwards. ITSAs were two-sided, with Bonferroni corrections
applied to all P-values. Model adjustment for seasonality was not
performed owing to a single reference year.

A monthly risk ratio was calculated for each medication group
to view relative dispensed prescription rate dynamics and also
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ameliorate recurring seasonal prescribing fluctuations.18,19 The risk
ratio was calculated using the following formula:

RRtC �
nRx tC

�
100:000 inhabitants tC

nRx tref

.
100:000 inhabitants tref

;

where RRtC is the risk ratio at a given month during the COVID
pandemic (tC). RRtC was calculated by dividing the total number of
dispensed prescriptions in a given COVID month (nRxtC) per
100 000 Dutch inhabitants by the number of prescriptions in the
same reference month before the pandemic (nRxtref) per 100 000
individuals. In the case of DDDs, nRxtC could be converted to
number of DDDs (nDDDtC). Changes in risk ratio of ±0.1 from the
zero-change value of 1.0 were predefined as relevant for further
discussion.18

Definition of lockdown periods

In these analyses, lockdown periods were annotated in visual-
isations of the monthly risk ratio analyses over time. The Oxford
COVID-19 Government Response Tracker (OxCGRT)20 was used
to uniformly define lockdown periods in this study. The OxCGRT
is a longitudinal global panel database of COVID-19 pandemic
policies, which provides a numerically expressed aggregated score
based on nine policy indicators including school closures and travel
restrictions. Data were extracted from the database as daily values
on a continuous scale from 0 (least strict response) to 100 (strictest
response). Daily scores were converted to weekly scores, whereby
the highest value within that particular week was selected. The
weighted average stringency index for vaccinated and non-
vaccinated individuals was used from 25 September 2021 onwards.
Lockdown periods were defined as OxCGRT scores of ≥50 for ≥4
weeks to prevent extraneous division of the lockdown periods
(Supplementary Figs 1 and 2).18

Regarding the OxCGRT cut-off score of 50, this value was first
reached in The Netherlands when the first major national
mitigation measures occurred (e.g. more widespread stay-at-home

orders, cancellation of public events, closure of schools and child
day care, closure of restaurants and bars, travel limitations, and
initiation of the national crisis framework). The World Health
Organization also declared the COVID-19 outbreak as a
pandemic on 11 March 2020, corresponding with week 11 of
2020. Thus, the following three Dutch lockdown periods were
defined and annotated in the monthly risk ratio figures: week 11 of
2020 to week 27 of 2020 (lockdown 1), week 34 of 2020 to week 25
of 2021 (lockdown 2) and week 47 of 2021 to week 4 of 2022
(lockdown 3). Sensitivity analyses were performed with an
OxCGRT cut-off to 60: this had no impact on the overall findings
or main conclusions. Data were analysed using IBM SPSS
Statistics version 29.0.

Results

Sample characteristics

More than 59 million dispensed prescriptions and 1.4 billion DDDs
were included in the total research period of 3 years (from March
2019 to March 2022). During the whole COVID-19 period, the total
number of dispensed psychotropic prescriptions decreased by 2%,
whereas DDDs of dispensed psychotropic medications increased by
3% compared with the reference year (Table 1). Four per cent of all
the included prescriptions were incident prescriptions, and this was
similar during the COVID and reference periods.

Overall pandemic-related changes in dispensed
prescription trends

For overall pandemic-related changes in dispensed prescription
trends, a significant change in alcohol addiction medication was
detected with the ITSA (Table 2). This change is also shown in
Supplementary Fig. 3. Total numbers of prescriptions and DDDs
increased by +10 prescriptions (95% CI: 8–12, P≤ 0.001) and +111
DDDs per week (95% CI: 56–165, P = 0.001), respectively,
compared with the reference year. However, no significant change
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Fig. 1 Schematic overview of the two main statistical analyses performed in the six medication groups of the study: (1) overall pandemic-
related changes in dispensed prescription trends using interrupted time series analysis (ITSA); and (2) lockdown-related dispensed prescription
dynamics with risk ratios. (Incident) prescriptions and defined daily doses (DDDs) were separately analysed. ADHD, attention-deficit
hyperactivity disorder.
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could be detected for dispensed incident prescriptions for alcohol
addiction medication or for any other medication groups during
the pandemic.

Lockdown-related risk ratio dynamics for monthly
dispensed prescriptions

For monthly lockdown-related risk ratio dynamics of all dispensed
prescriptions, we observed a spike in monthly risk ratio in all
medication groups for both number of total prescriptions and
DDDs during the second lockdown in January 2021 (Fig. 2). For
total DDDs, risk ratios exceeded the 1.1 threshold in all dispensed
medication groups, except for all dispensed opioid addiction
medication prescriptions, for which the risk ratio remained below
the cut-off. Similar spikes in monthly risk ratios above the 1.1 cut-
off value were observed for numbers of dispensed incident
prescriptions and DDDs during the second and third lockdowns
(Fig. 3 and Supplementary Fig. 4). Furthermore, the monthly risk
ratio dynamics over time were more pronounced for incident
psychotropic prescriptions compared with total prescription
groups. See also Supplementary Table 2 for an overview of the
average risk ratios in each phase of the pandemic.

For lockdown-related dynamics of dispensed ADHD medica-
tion prescriptions specifically, there was a persistent increase in
the risk ratio for total prescription DDDs during 2021, with an
average risk ratio of 1.12. For incident ADHD prescription DDDs,
there was a relative increase in risk ratio during the first lockdown,
with an average value of 1.21. Risk ratios for incident ADHD
prescriptions also increased between the first and second
lockdowns, reaching 1.19 in July 2020. Subsequently, there was
an 11-month period starting in March 2021 during the second
lockdown in which both DDDs and incident prescription
numbers remained elevated above the 1.1 risk ratio cut-off (with
average risk ratios of 1.23 for number of incident prescriptions
and 1.40 for incident DDDs). Notably, during this period, there
was a discrepancy in the risk ratios for dispensed prescriptions
and dispensed DDDs, with DDD risk ratios remaining higher than
those for dispensed prescriptions.

Monthly risk ratio dynamics for total and incident antipsy-
chotic medication remained stable throughout the study period,
with the exception of the aforementioned spikes in January of 2021
and 2022, which were mostly seen in the dispensed incident
antipsychotic prescriptions group.

Lockdown-related monthly risk ratio dynamics also remained
stable for total benzodiazepine prescriptions and total prescription
DDDs. For the incident benzodiazepine prescriptions and DDDs,
transient risk ratios of 0.86 and 0.83, respectively, were observed
between the first and second lockdowns. This was followed by a
sharp increase in dispensed incident prescription DDDs starting in
January 2021 in the second lockdown period. This increase lasted
throughout the rest of the study period, briefly dipping below the
cut-off in August 2021 between the second and third lockdowns,
with an average risk ratio between January 2021 and February 2022
of 1.17. Again, there was a discrepancy between the risk ratios in
this timeframe for dispensed benzodiazepine prescriptions (average
risk ratio: 0.96) compared with dispensed DDDs (average risk
ratio: 1.17).

Total opioid addiction medication monthly risk ratio dynamics
also remained stable during the study period and did not display the
previously described spikes in January 2021 and 2022. However,
monthly risk ratios for dispensed incident opioid addiction
medication fluctuated above and below the cut-off range, mainly
during the lockdown periods. The first lockdown period had the
sharpest relative decline in incident dispensed prescriptions and
DDDs, with risk ratios of 0.64 and 0.71, respectively, in April 2020.
This was followed by a risk ratio peak for DDDs of 1.22 in June
2020. After this period, the monthly risk ratio dynamics for incident
opioid addiction medication stabilised.

For total numbers of alcohol addiction medication prescription
fills and DDDs, risk ratios were below the 0.9 cut-off between
March and October 2020 and between March and August 2021.
The average risk ratio throughout the whole COVID period was
0.88 for both total alcohol addiction prescriptions and DDDs. In
addition to these spikes in numbers of incident prescriptions and
DDDs for alcohol addiction medication, there was an overall
decreased average risk ratio for incident prescriptions and DDDs

Table 1 Numbers of dispensed prescriptions and defined daily doses stratified by medication group, before and during the COVID-19 pandemic

Time period Full study period Reference year COVID period
Week 11 2019 to week 10 2022 Week 11 2019 to week 10 2020 Week 11 2020 to week 10 2022

Mean population size 17 460 557 17 366 741 17 496 926
Total dispensed Rx 59 024 988 19 909 506 40 184 367

Total dispensed DDD 1 483 387 148 482 742 474 1 021 813 377

Medication groupa Females, % Mean age per Rx, years Total Rx, n (%) Incident Rx, %

Per 100 000
inhabitants per

year

Per 100 000
inhabitants
per year

Rx DDD Rx DDD

Δ reference
year, %

Rx DDD

ADHD medication 36 28 4 634 161 (8) 5 8680 334 864 8953 363 572 +3 +9
Antipsychotics 49 53 12 939 076 (22) 3 24 909 248 308 24 667 253 852 −1 +2
Benzodiazepines 62 60 13 390 461 (23) 6 26 069 432 542 25 384 439 699 −3 +2
Opioid addiction 24 54 1 309 519 (2) 1 2516 44 280 2499 45 353 −1 +2
Alcohol addiction 35 51 287 612 (0) 9 595 11 427 528 10 077 −11 −12
Antidepressants 66 59 26 464 159 (45) 4 51 872 1 708 275 49 990 1 745 834 −4 +2

Total by Rx 58 55 59 024 988 (100) 4 114 641 2 779 696 112 019 2 858 386 −2 +3

ADHD, attention-deficit hyperactivity disorder; DDD, defined daily dose; Rx, prescriptions.
a. Data for the medication groups include total numbers of prescriptions and numbers of prescriptions per year per 100 000 inhabitants, as well as percentage incidence prescriptions,
percentage female prescription receivers and average DDD per prescription per medication group. The mean age per medication group was calculated as the average age per prescription.
Population data (mean population size) were obtained from Statistics Netherlands (cbs.nl).
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during the entire COVID period, with average risk ratios of 0.85 for
dispensed prescriptions and 0.83 for DDDs.

Total antidepressant monthly risk ratio prescribing dynamics
remained stable, excluding a transient DDD risk ratio of 1.13 in
January of 2021. However, in incident antidepressant prescription
risk ratios, there was a notable decrease in the relative number of
prescriptions during the first lockdown, with an average risk ratio of
0.84 in this period. This corresponded with approximately 15 000
fewer incident prescriptions compared with the pre-COVID
reference period. There was also a brief period between the second
and third lockdown periods in September of 2021 when the risk
ratio of dispensed DDDs increased to 1.15. During the third
lockdown, there was again a sharp rise in risk ratios for numbers
and DDDs of incident antidepressants, with DDD risk ratios
remaining elevated at 1.34 during February 2022.

Discussion

This study describes the changes in trends and dynamics of
dispensed psychotropic prescriptions in The Netherlands during
the COVID-19 pandemic and associated lockdown periods. No
overall pandemic-related changes in dispensed prescription trends
were found, except for alcohol addiction medication, for which the
pre-pandemic declining trend levelled off during the pandemic.
Notable monthly dispensed prescription dynamics were observed
in all medication groups, mostly during lockdown periods. Most of
the individual medication groups displayed overlapping lockdown-
related dynamics, such as transient increases in the relative
amounts of dispensed prescriptions and DDDs in January during
the second and third lockdowns. However, there were medication-
group-specific lockdown-related dynamics for dispensed (incident)
ADHD medication, benzodiazepine, opioid addiction medication
and antidepressant prescriptions. These findings suggest a
potentially relevant impact of mainly lockdown-related effects on
Dutch prescribing practices of psychotropic medications during the
COVID-19 pandemic. Possible drivers of these changes and their
implications will be discussed further.

A recurrent pattern seen across most psychotropic medication
groups was a spike in relative amounts of dispensed prescriptions
and DDDs during the second and third lockdown periods. This
corresponded with a relative increase in dispensed prescriptions
and DDDs during the first week of January. In The Netherlands,
more prescriptions are usually filled in the last weeks of the year19

and fewer in the first week. This is due to the reset of the mandatory
deductible for medical treatment at the change of each calendar
year. It could therefore be hypothesised that more patients retrieved
their psychotropic medication prescriptions during the first weeks
of January owing to the high government response score and
uncertainty during this period (Supplementary Fig. 2). At this time,
face-to-face visits to doctors were discouraged; thus, it is
conceivable that physicians were more liberal in prescribing
(incident) psychiatric medications. Alternatively, the finding could
be explained by an increase in psychiatric symptoms around this
time, again potentially driven by lockdown-related factors such as
curfews and school closures. It remains uncertain whether this
phenomenon is unique to psychotropic medications or whether a
similar pattern could be seen across multiple somatic medication
prescriptions in The Netherlands.

In the analysis of individual psychotropic medication groups,
ADHD medication prescription dynamics showed a sharp rise in
incident prescriptions and DDDs in 2021. This was in line with the
findings of a recent meta-analysis describing a global increase in
ADHD symptoms during the pandemic,21 as well as a large US
study6 that detected a sharp increase in incident ADHD
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prescriptions. Furthermore, another international study found that
initial decreases in global ADHD medication DDDs in 2020 were
followed by increases in DDDs in 2021.22 A plausible driver of these
findings is that during lockdowns, family members were more
aware of each other’s symptoms and therefore (re)initiated
pharmacotherapy.23 Also, frequent video-calling for work or school
may have driven individuals with ADHD to (re)initiate medicinal
treatment of their ADHD symptoms to improve concentration.24

The discrepancy between the dispensed incident prescription risk
ratio and incident DDD risk ratio could have been indicative of
these new patients receiving larger drug volumes in this time frame.
It is therefore recommended to monitor patients who (re)initiated

their medication during COVID to investigate whether continua-
tion of treatment is still warranted.

Antipsychotic medication prescribing in general displayed no
notable lockdown-related dynamics throughout the pandemic, for
either all or incident dispensed prescriptions. This could be
indicative of adequate continuity and accessibility of care; however,
there is limited (inter)national evidence regarding changes in
incidence and prevalence of psychotic disorders during the
pandemic.5 The findings of this study are also in line with those
of an English study13 reporting that antipsychotic prescribing
remained unchanged during the pandemic. French8 and Canadian9

studies reported slight increases in dispensed antipsychotic
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Fig. 2 Lockdown-related dispensed prescription dynamics using monthly risk ratios for all dispensed prescriptions and defined daily doses
(DDDs) in six psychotropic medication groups in The Netherlands. Risk ratios were calculated by comparing numbers of prescriptions or DDDs
per 100 000 people per month in the COVID period with the same month in the reference year. Time periods indicated in grey depict the three
lockdown periods, L1, L2 and L3 (Oxford COVID-19 Government Response Tracker20 score≥ 50). Dashed lines represent risk ratios of ±0.1
above and below the baseline risk ratio of 1.0. Black lines indicate risk ratios for prescriptions; grey lines indicate risk ratios for DDD. ADHD,
attention-deficit hyperactivity disorder.
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prescriptions during the pandemic. The increase found in Canada
was partially driven by off-label prescribing to nursing home
residents and patients with dementia;9 this was also found in a
different English study.25

During the second lockdown, DDDs of dispensed incident
benzodiazepine prescriptions increased notably and remained
elevated for the rest of the pandemic when compared with the
reference year. However, dispensed incident benzodiazepine pre-
scription numbers declined on average during this period. These
results, taken together, indicate that incident benzodiazepine
prescriptions became larger from the beginning of 2021, which

was during the most severe government COVID response, including
a national curfew. It could therefore be hypothesised that new
benzodiazepine recipients in The Netherlands acquired larger first
prescriptions to ‘bridge’ a lockdown period and limit pharmacy
visits.26 Patients exposed to larger amounts of first benzodiazepine
prescriptions can be at elevated risk of dependence in the long term.27

Therefore, patients who received a new benzodiazepine prescription
during the COVID-19 period should also be monitored closely.

Total dispensed opioid addiction medication prescriptions
remained notably stable during the pandemic, with this medication
group not displaying the aforementioned transient spikes in
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Fig. 3 Lockdown-related dispensed prescription dynamics using monthly risk ratios of dispensed incident prescriptions and defined daily doses
(DDDs) in six psychotropic medication groups in The Netherlands. Risk ratios were calculated by comparing numbers of prescriptions or DDDs
per month in the COVID period with the samemonth in the reference year. Time periods indicated in grey depict the three lockdown periods, L1,
L2 and L3 (Oxford COVID-19 Government Response Tracker20 score≥ 50). Dashed lines represent risk ratios of ±0.1 above and below the
baseline risk ratio of 1.0. Black lines indicate risk ratios for prescriptions; grey lines indicate risk ratios for DDD. ADHD, attention-deficit
hyperactivity disorder.
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January 2021 and 2022. Most of these prescriptions were repeat
prescriptions, with only 1% being incident prescriptions. It seems
therefore that the COVID-19 pandemic had a limited impact on
continuity of care for existing patients receiving opioid addiction
medication. However, incident opioid addiction medication
prescriptions fluctuated strongly, with most peaks and dips
occurring during the first and second lockdowns. The sizable drop
in prescriptions in April and May 2020 corresponded with recent
Dutch research that found a decline in incident opioid prescriptions
during the first lockdown.18 Suspected drivers of overall opioid
prescribing are thought to be the decline in elective surgeries and
fewer injuries during lockdowns. In the case of incident opioid
addiction medication, the decline in the first lockdown is suspected
to have been due to reduced accessibility of opioid addiction care.
The average numbers of incident opioid addiction medication
prescriptions during the whole pandemic remained similar to those
of the reference year, suggesting that the decline in the first
lockdown was later compensated for.

The only medication group in which a significant overall
pandemic-related change in dispensed prescription trends could be
detected was the total alcohol addiction medication group. The pre-
pandemic decline in total alcohol addiction medication prescrip-
tions and DDDs halted at the onset of the pandemic, as shown in
the ITSA. However, no such overall pandemic-related trend change
was seen for dispensed incident alcohol addiction prescriptions.
This was in contrast to a Dutch28 study showing a significant
decrease in the 6-month prevalence of alcohol use disorders during
the pandemic. The lockdown-related monthly dynamics for
dispensed incident prescriptions decreased on average throughout
the pandemic; this could be explained by a pre-pandemic declining
trend in dispensed incident prescriptions. These results combined
indicate that existing users adhered more to their medication
during the pandemic than before the pandemic. Other Dutch
national healthcare data showed that healthcare professionals
provided more weekly contact hours to patients with alcohol-
related disorders during the pandemic compared with before,29

potentially stimulating pharmacotherapeutic adherence.30 It is also
possible that patients had fewer relapses owing to social restrictions
that limited the exposure of the general public to alcohol;31 this, in
turn, could have stimulated users to continue pharmacological
treatment.

Finally, in the antidepressant medication group, lockdown-
related monthly risk ratio dynamics showed decreases in dispensed
incident antidepressant prescriptions and DDDs during the first
lockdown; however, total dispensed antidepressant prescriptions
remained stable. This corresponded with Canadian9 and US6,32

findings of a decline in incident antidepressant prescriptions during
the first public health measures. However, Scandinavian7 and
English12 researchers have reported increases in total antidepres-
sant medication prescriptions at the pandemic’s onset. The results
of this study could be indicative of new patients with depressive
symptoms experiencing difficulties or hesitancy in accessing their
general practitioner or mental health services during the first
lockdown.33 Physicians may also have been less inclined to initiate
or switch antidepressant treatment while the healthcare system was
adjusting to the pandemic and in-person visits were discouraged.34

Therefore, a significant number of individuals may have abstained
from antidepressant treatment at the start of the pandemic.
Subsequently, a greater increase in dispensed DDDs of incident
antidepressant prescriptions compared with dispensed prescrip-
tions was seen from January 2022 onwards. This was probably due
to an increase in the average size of incident antidepressant
prescriptions during the third lockdown period, which could be
indicative of stockpiling rather than an increase in the incidence of
depression within the population.

Strengths and limitations

This study describes overall pandemic-related changes in dispensed
prescription trends and lockdown-related monthly dispensed
prescription dynamics in the broadest set of psychotropic
medications during the COVID-19 pandemic to date, covering
96% of the entire Dutch out-patient population. A limited number
of studies have also separately investigated incident and total
prescriptions.9,18 The inclusion of dispensed DDDs by medication
group in our study provided more insight with respect to changes in
amounts of prescribed medications during the pandemic.
Furthermore, the use of time-series prescription data expressed
as monthly risk ratios (adjusted for population growth) provided a
high resolution view of the relative monthly prescribing dynamics.
This made it possible for us to detect potential lockdown-related
changes in psychiatric health(care) throughout the pandemic and
simultaneously correct for seasonal prescribing fluctuations.
Finally, all of the requested ATC codes require a doctor’s
prescription in The Netherlands; this supports the use of these
data as a proxy for healthcare provision.

Regarding the limitations of this study, only aggregated
prescription data could be used owing to the privacy policy of
the national registry. This limited the scope of statistical methods
that could be applied. In addition, it was not possible to distinguish
pandemic-related changes from seasonal fluctuations in the ITSA,
owing to the reference period being 1 year. Furthermore, there can
be discrepancies between dispensed medications versus prescribed
medications due to several factors, including primary nonadher-
ence to pharmacotherapy. However, a previous Dutch study found
that approximately 7% of prescribed psychiatric medications were
not collected by patients in The Netherlands. Thus, we believe the
difference between prescribed medication and dispensed medica-
tion in this study was modest.35 Next, the database did not contain
data on indications for the dispensed prescriptions analysed; this
limited our ability to correlate the findings with changes in the
incidence and prevalence of psychiatric disorders. Finally, the
observational and explorative nature of the study also hindered any
definite causal inferences regarding the findings.

Implications and future directions

No overall changes in dispensed prescription trends of psychotro-
pic medications were found during the pandemic, except for all
alcohol addiction medication prescriptions. Lockdown-related
monthly dispensed prescription dynamics were mostly observed
for incident prescription numbers and DDDs and during different
lockdown periods. This was most notable for (incident) ADHD
medication, incident benzodiazepines, incident opioid addiction
medication and incident antidepressant prescriptions. These
findings are indicative of possible over- or under-prescribing
within the aforementioned medication groups during the pandemic
in The Netherlands. Clinicians should therefore be vigilant
regarding potential unwarranted enduring effects of the pandemic
on prescriptions of psychotropic medication for their patients.
Further research is needed to identify and clarify the specific (inter)
national drivers of the observed changes in prescribing rates, such
as the accessibility and quality of healthcare during crises. This
knowledge will help us to anticipate future mental health(care)
challenges.

Damian A. Visser , Research Institute for Medical Innovation, Radboudumc,
Nijmegen, The Netherlands; and Nijmegen Institute for Scientist-Practitioners in
Addiction, Nijmegen, The Netherlands; Daphne S. Everaerd , Research Institute
for Medical Innovation, Radboudumc, Nijmegen, The Netherlands; Nijmegen Institute
for Scientist-Practitioners in Addiction, Nijmegen, The Netherlands; and Donders
Institute for Brain, Cognition and Behaviour, Nijmegen, The Netherlands;
Hannah Ellerbroek , Research Institute for Medical Innovation, Radboudumc,

Visser et al

8
https://doi.org/10.1192/bjo.2024.867 Published online by Cambridge University Press

https://orcid.org/0000-0002-6003-9973
https://orcid.org/0000-0003-4516-2874
https://orcid.org/0000-0001-9471-6779
https://doi.org/10.1192/bjo.2024.867


Nijmegen, The Netherlands; and Nijmegen Institute for Scientist-Practitioners in
Addiction, Nijmegen, The Netherlands; Janneke R. Zinkstok , Research Institute
for Medical Innovation, Radboudumc, Nijmegen, The Netherlands; Donders Institute for
Brain, Cognition and Behaviour, Nijmegen, The Netherlands; and Karakter, Child and
Adolescent Psychiatry, Nijmegen, The Netherlands; Indira Tendolkar , Research
Institute for Medical Innovation, Radboudumc, Nijmegen, The Netherlands; and
Donders Institute for Brain, Cognition and Behaviour, Nijmegen, The Netherlands;
Femke Atsma , Nijmegen Institute for Scientist-Practitioners in Addiction,
Nijmegen, The Netherlands; and Radboud Institute for Health Sciences, Scientific
Centre for Quality of Healthcare, Radboud University Medical Centre, Nijmegen, The
Netherlands; Arnt F. A. Schellekens , Research Institute for Medical Innovation,
Radboudumc, Nijmegen, The Netherlands; Nijmegen Institute for Scientist-
Practitioners in Addiction, Nijmegen, The Netherlands; and Donders Institute for Brain,
Cognition and Behaviour, Nijmegen, The Netherlands

Correspondence: Damian A. Visser. Email: damian.visser@radboudumc.nl

First received 19 Apr 2024, final revision 18 Dec 2024, accepted 22 Dec 2024

Supplementary material

Supplementary material is available online at https://doi.org/10.1192/bjo.2024.867

Data availability

The data that support the study findings and the analytic code used in the study will be
available in the Radboud Data Repository at https://data.ru.nl/ upon publication or directly
from the corresponding author, D.A.V., on reasonable request.

Acknowledgements

We thank Saskia Knies, PhD, and Ilo Boukes, MSc, data analysts from the Dutch National Health
Care Institute (Zorginstituut Nederland), for providing the data and technical in-kind support.

Author contributions

Study conceptualisation and design: D.A.V., D.S.E., H.E., A.F.A.S.; statistical analysis: D.A.V.,
D.S.E., H.E., F.A., A.F.A.S.; critical interpretation of the results: D.A.V., D.S.E., H.E., J.R.Z., I.T.,
F.A., A.F.A.S.; drafting of the manuscript: D.A.V., D.S.E., A.F.A.S.; feedback and revisions of the
manuscript: D.A.V., D.S.E., H.E., J.R.Z., I.T., F.A., A.F.A.S. All authors had full access to all data in
the study and accept responsibility for the decision to submit for publication. All authors have
read and approved the final draft.

Funding

This work was supported by the Dutch Ministry of Health, Welfare and Sport (grant H16-4068-
27762 to A.F.A.S.) and ZorgOnderzoek Nederland Medische Wetenschappen (grant:
05160482130001 to J.R.Z.). The funders of the study were not involved in the study design,
data analysis, interpretation of data, writing of the report or the decision to submit the paper
for publication.

Declaration of interest

None.

Transparency declaration

The lead author and manuscript guarantor D.A.V. affirms that the manuscript is an honest,
accurate, and transparent account of the study being reported; no important aspects of the
study have been omitted; and any discrepancies from the study as planned have been
explained.

References

1 Hossain MM, Sultana A, Purohit N. Mental health outcomes of quarantine and
isolation for infection prevention: a systematic umbrella review of the global
evidence. Epidemiol Health 2020; 42: e2020038.

2 Mrazek PJ, Haggerty RJ (eds). Risk and protective factors for the onset of
mental disorders. In Reducing Risks for Mental Disorders: Frontiers for
Preventive Intervention Research: Ch. 6. National Academies Press, 1994.

3 Shah SMA, Mohammad D, Qureshi MFH, Abbas MZ, Aleem S. Prevalence,
psychological responses and associated correlates of depression, anxiety and
stress in a global population, during the coronavirus disease (COVID-19)
pandemic. Community Ment Health J 2021; 57: 101–10.

4 Pan KY, Kok AAL, Eikelenboom M, Horsfall M, Jorg F, Luteijn RA, et al.
The mental health impact of the COVID-19 pandemic on people with and
without depressive, anxiety, or obsessive-compulsive disorders: a longitudinal
study of three Dutch case-control cohorts. Lancet Psychiatry 2021; 8: 121–9.

5 Ahmed N, Barnett P, Greenburgh A, Pemovska T, Stefanidou T, Lyons N, et al.
Mental health in Europe during the COVID-19 pandemic: a systematic review.
Lancet Psychiatry 2023; 10: 537–56.

6 Chai G, Xu J, Goyal S, Woods C, Ho A, Song J, et al. Trends in incident
prescriptions for behavioral health medications in the US, 2018–2022. JAMA
Psychiatry 2024; 81: 396–405.

7 Tiger M, Wesselhoeft R, Karlsson P, Handal M, Bliddal M, Cesta CE, et al.
Utilization of antidepressants, anxiolytics, and hypnotics during the COVID-19
pandemic in Scandinavia. J Affect Disord 2023; 323: 292–8.

8 Benistand P, Vorilhon P, Laporte C, Bouillon-Minois JB, Brousse G, Bagheri R,
et al. Effect of the COVID-19 pandemic on the psychotropic drug consumption.
Front Psychiatry 2022; 13: 1020023.

9 Leong C, Kowalec K, Eltonsy S, Bolton JM, Enns MW, Tan Q, et al. Psychotropic
medication use before and during COVID-19: a population-wide study. Front
Pharmacol 2022; 13: 886652.

10 Gonzalez-Lopez MDC, Diaz-Calvo V, Ruiz-Gonzalez C, Nievas-Soriano BJ,
Rebollo-Lavado B, Parron-Carreno T. Consumption of psychiatric drugs in
primary care during the COVID-19 pandemic. Int J Environ Res Public Health
2022; 19: 4782.

11 Estrela M, Silva TM, Gomes ER, Pineiro M, Figueiras A, Roque F, et al.
Prescription of anxiolytics, sedatives, hypnotics and antidepressants in
outpatient, universal care during the COVID-19 pandemic in Portugal:
a nationwide, interrupted time-series approach. J Epidemiol Commun
Health 2022; 76: 335–40.

12 Rabeea SA, Merchant HA, Khan MU, Kow CS, Hasan SS. Surging trends in
prescriptions and costs of antidepressants in England amid COVID-19. Daru
2021; 29: 217–21.

13 Waheed U, StedmanM, Davies M, Solomon E, Taylor D, Heald A, et al. Changes
in prescribing of psychotropic vs some physical health medication in primary
care through the COVID-19 pandemic in England: a national-level survey.
J Pharm Policy Pract 2023; 16: 169.

14 Krupa D, Czech M, Pinkas J, Mosiolek A. Impact of COVID-19 pandemic on the
use of antidepressant and antianxiety pharmaceuticals as well as sick leave in
Poland. Int J Environ Res Public Health 2022; 19: 2135.

15 Zorginstituut Nederland. GIPdatabank. [The Drug Information System of
National Health Care Institute.] Zorginstituut Nederland, 2023 (https://www.gi
pdatabank.nl/ [cited 11 Jun 2023]).

16 WHO Collaborating Centre for Drug Statistics Methodology. Guidelines for ATC
Classification and DDD Assignment, 2023. Norwegian Institute of Public
Health, 2022.

17 Zorginstituut Nederland. Farmacotherapeutisch Kompas.
[Pharmacotherapeutic Compass.] Zorginstituut Nederland, 2022 (https://
www.farmacotherapeutischkompas.nl/ [cited 11 Jun 2023]).

18 Ellerbroek H, Schellekens AFA, Kalkman GA, Visser DA, Kramers C, Dahan A,
et al. Opioid prescribing in the Netherlands during the COVID-19 pandemic:
a national register-based study. BMJ Open 2024; 14: e082369.

19 Weekblad P. Topdrukte in de apotheek voor de jaarwisseling. [Peak activity in
the pharmacy before the new year.] Pharmaceutisch Weekblad 2020; 4: 7.

20 Hale T, Angrist N, Goldszmidt R, Kira B, Petherick A, Phillips T, et al. A global
panel database of pandemic policies (Oxford COVID-19 Government Response
Tracker). Nat Hum Behav 2021; 5: 529–38.

21 Rogers MA, MacLean J. ADHD symptoms increased during the Covid-19
pandemic: a meta-analysis. J Atten Disord 2023; 27: 800–11.

22 Gimbach S, Vogel D, Fried R, Faraone SV, Banaschewski T, Buitelaar J, et al.
The impact of the COVID-19 pandemic on ADHD medicine consumption in 47
countries and regions. Eur Neuropsychopharmacol 2023; 73: 24–35.

23 Hernandez-Lorca M, Sevelsted A, Jepsen JRM, Pedersen CT, Rosenberg JB,
Mohammadzadeh P, et al. COVID-19 lockdown, genetic ADHD susceptibil-
ity, and mental health in 10- year-old children. Psychiatry Res 2023; 329:
115481.

24 SharmaMK, Sunil S, Anand N, Amudhan S, Ganjekar S. Webinar fatigue: fallout
of COVID-19. J Egypt Public Health Assoc 2021; 96: 9.

26 Vieta E, Perez V, Arango C. Psychiatry in the aftermath of COVID-19. Rev
Psiquiatr Salud Ment (Engl Ed) 2020; 13: 105–10.

27 Brett J, Murnion B. Management of benzodiazepine misuse and dependence.
Aust Prescr 2015; 38: 152–5.

28 Ten Have M, Tuithof M, van Dorsselaer S, Schouten F, Luik AI, de Graaf R.
Prevalence and trends of common mental disorders from 2007–2009 to
2019–2022: results from the Netherlands Mental Health Survey and Incidence
Studies (NEMESIS), including comparison of prevalence rates before vs. during
the COVID-19 pandemic. World Psychiatry 2023; 22: 275–85.

29 Nederlandse Zorgautoriteit, Trimbos Instituut. Analyse van de gevolgen van de
coronacrisis voor de geestelijke gezondheidszorg. [Analysis of the Effects of
the Coronavirus Crisis on Mental Health Care.] Trimbos Instituut, 2021.

Fluctuations in psychotropic medication prescriptions during COVID-19

9
https://doi.org/10.1192/bjo.2024.867 Published online by Cambridge University Press

https://orcid.org/0000-0002-5580-1898
https://orcid.org/0000-0003-3171-3671
https://orcid.org/0000-0002-5944-2431
https://orcid.org/0000-0002-7715-5209
mailto:damian.visser@radboudumc.nl
https://doi.org/10.1192/bjo.2024.867
https://data.ru.nl/
https://www.gipdatabank.nl/
https://www.gipdatabank.nl/
https://www.farmacotherapeutischkompas.nl/
https://www.farmacotherapeutischkompas.nl/
https://doi.org/10.1192/bjo.2024.867


30 Demir B, Guneysu E, Sancaktar M, Sahin S, Elboga G, Altindag A. Effect of the
COVID-19 pandemic on medication adherence in psychiatric disorders. Med
Sci Int Med J 2021; 10: 720–4.

31 Mangot-Sala L, Tran KA, Smidt N, Liefbroer AC. The impact of the COVID
lockdown on alcohol consumption in the Netherlands. The role of living
arrangements and social isolation. Drug Alcohol Depend 2022; 233: 109349.

32 Nason I, Stein DT, Frank RG, Stein MB. Decline in new starts of psychotropic
medications during the COVID-19 pandemic. Health Aff 2021; 40: 904–9.

33 Yao H, Chen JH, Xu YF. Patients with mental health disorders in the COVID-19
epidemic. Lancet Psychiatry 2020; 7: e21.

34 Hirschtritt ME, Slama N, Sterling SA, Olfson M, Iturralde E. Psychotropic
medication prescribing during the COVID-19 pandemic. Medicine 2021; 100:
e27664.

35 Hempenius M, Rijken S, Groenwold RHH, Hek K, de Boer A, Klungel OH, et al.
Primary nonadherence to drugs prescribed by general practitioners: a Dutch
database study. Br J Clin Pharmacol 2023; 89: 268–78.

Visser et al

10
https://doi.org/10.1192/bjo.2024.867 Published online by Cambridge University Press

https://doi.org/10.1192/bjo.2024.867

	Fluctuations in dispensed out-patient psychotropic medication prescriptions during the COVID-19 pandemic in The Netherlands
	Outline placeholder
	Prescriptions as a proxy 
	Knowledge gaps
	Study aims

	Method
	Study population and design
	Data conversions
	Statistical analyses
	Definition of lockdown periods

	Results
	Sample characteristics
	Overall pandemic-related changes in dispensed prescription trends
	Lockdown-related risk ratio dynamics for monthly dispensed prescriptions

	Discussion
	Strengths and limitations
	Implications and future directions

	Supplementary material
	Data availability
	Acknowledgements
	Author contributions
	Funding
	Declaration of interest
	Transparency declaration
	References


