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Aims: Norway and Sweden had different early pandemic responses that may have

impacted mental health management. The aim was to assess the impact of the early

COVID-19 pandemic on mental health-related care.

Methods: We used national registries in Norway and Sweden (1 January 2018–31

December 2020) to define 2 cohorts: (i) general adult population; and (ii) mental

health adult population. Interrupted times series regression analyses evaluated step

and slope changes compared to prepandemic levels for monthly rates of medications

(antidepressants, antipsychotics, anxiolytics, hypnotics/sedatives, lithium, opioid

analgesics, psychostimulants), hospitalizations (for anxiety, bipolar, depressive/mood,

eating and schizophrenia/delusional disorders) and specialist outpatient visits.

Results: In Norway, immediate reductions occurred in the general population for

medications (�12% antidepressants to �7% hypnotics/sedatives) except for antipsy-

chotics; and hospitalizations (�33% anxiety disorders to �17% bipolar disorders).

Increasing slope change occurred for all medications except psychostimulants

(+1.1%/month hypnotics/sedatives to +1.7%/month antidepressants); and hospitali-

zation for anxiety disorders (+5.5%/month), depressive/mood disorders (+1.7%/

month) and schizophrenia/delusional disorders (+2%/month). In Sweden, immediate
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reductions occurred for antidepressants (�7%) and opioids (�10%) and depressive/

mood disorder hospitalizations (�11%) only with increasing slope change in psychos-

timulant prescribing of (0.9%/month). In contrast to Norway, increasing slope

changes occurred in specialist outpatient visits for depressive/mood disorders, eating

disorders and schizophrenia/delusional disorders (+1.5, +1.9 and +2.3%/month,

respectively). Similar changes occurred in the pre-existing mental health cohorts.

Conclusion: Differences in early COVID-19 policy response may have contributed to

differences in adult mental healthcare provision in Norway and Sweden.
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1 | INTRODUCTION

Mental health disorders are a leading cause of health-related burden

globally, with depressive and anxiety disorders ranked among the top

conditions, and their management represents a significant burden to

healthcare systems.1 The Coronavirus Disease 2019 (COVID-19) pan-

demic has represented a crucial challenge to public health worldwide.

The association between COVID-19 severity and physical health has

been well documented, whilst less is known about the association

between COVID-19 and mental health and its management.2 In a sys-

tematic review of 19 studies, Xiong et al.3 reported a prevalence of

15–48% for depressive symptoms and 6–51% for anxiety symptoms

in the general population during the COVID-19 pandemic. Persons

with pre-existing mood disorders were reported to have more severe

COVID-19 outcomes, with a 1.3-fold increased risk of COVID-19 hos-

pitalization and 1.5-fold increased risk of COVID-19-related death,

based on a meta-analysis of studies early in the pandemic.4 Persons

with mental health disorders are also potentially at increased risk for

the development of post-COVID complications, with a prior history of

depression and anxiety associated with a 1.3- to 1.5-fold increased

risk of self-reported long COVID-19 symptoms.5 Several studies have

found that the pandemic affected mental health and its management

in the general population reporting that adverse psychological out-

comes may occur more commonly at the start of the pandemic due to

mandatory quarantine, unemployment and uncertainty associated

with the disease.3,6–8 COVID-19 pandemic responses have varied

between countries, with some countries implementing stricter mea-

sures aimed at infection control than others that may lead to different

effects on adverse psychological outcomes and the delivery of mental

health services. Similarly, population interventions may have variably

impacted on the management of mental health conditions in terms of

dispensed medications and hospital contacts, which may also act as

surrogates for mental health and/or its management by health

systems.

Several studies have reported changes in dispensed medications

in general during the pandemic, with fewer studies focusing on medi-

cations related to mental health. Of those that have, some studies

have shown an increased antidepressant use, whilst others have

shown a more complex pattern, especially when evaluating antide-

pressants alongside anxiolytics and sedatives.9–11 However, there is

still limited information on medication used for other mental health

conditions, such as in persons with schizophrenia. It may also be

instructive to examine healthcare utilization due to mental health dis-

orders in the 2 countries Norway and Sweden, given their differences

in COVID-19 pandemic response, but relatively similar healthcare and

social systems. This includes whether indirect pandemic effects on

mental health or its management may have been immediate, transient

or persistent. In March 2020, Norway announced a mandatory

national lockdown in response to the COVID-19 pandemic, in contrast

to Sweden, which had fewer restrictions and more voluntary recom-

mendations. The aim of the study was therefore to examine patterns

of dispensed psychotropic medications and healthcare utilization

related to mental health conditions in the general population and

among pre-existing mental health populations in Norway and Sweden

during the early COVID-19 pandemic.

What is already known about this subject

• The COVID-19 pandemic disrupted routine healthcare

services.

• Norway and Sweden had differences in early COVID-19

pandemic response.

• It was uncertain how this impacted mental health care

provision in Norway and Sweden.

Wha this study adds

• The onset of the COVID-19 pandemic was associated

with short-term changes in prescribing and hospitaliza-

tion for some mental health conditions

• Differences in early COVID-19 policy response may have

contributed to the extent of changes.

1628 MORENO-MARTOS ET AL.
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2 | METHODS

2.1 | Data sources

Data consisted of national registries in Norway and Sweden linked at

a person level in each country, covering together over 15 million

persons (Table S1). In Norway, data sources included the Norwegian

Prescription Database covering all medications dispensed to patients,

the National Patient Register (NPR) covering secondary care, the

Norwegian Cause of Death Registry covering death data, and

Statistics Norway covering age and sex.12,13 In brief, the Norwegian

Prescription Database includes information on all prescribed medica-

tion irrespective of reimbursement dispensed to individuals in ambula-

tory care. It includes detailed information on medications dispensed

and date of dispensing. Medications are classified according to the

Anatomic Therapeutic Chemical (ATC) classification system. NPR

covers all hospitals and outpatient clinics, and all private health clinics

that receive governmental reimbursement. The data include date of

admission, and discharge, primary and secondary diagnosis. Diagnostic

codes in the NPR follow the World Health Organization's Interna-

tional Classification of Diseases, version 10 (ICD-10). The Norwegian

Cause of Death Registry includes the official cause of death statistics.

The data is based on death certificates filled out by physicians. Since

1996, ICD-10 codes have been used. Detailed information about

cause of death is provided.12,13 From Sweden, registered data of very

similar type included the Swedish National Prescribed Drug Register

containing detailed data on all prescribed drugs dispensed at pharma-

cies in Sweden. Medications are classified according to the ATC

classification system. The Swedish NPR collects data for specialist

outpatient visits and hospitalizations. The Swedish NPR includes date

on admission date, discharge date, primary and underlying diagnosis.

ICD-10 codes are used to classify diagnostic codes. The Swedish

Cause of Death Register collects data on the date of death, location

of death and cause of death using ICD-10 codes to classify the causes.

Finally, Statistics Sweden contains information on age and sex. All

Swedish registries mentioned above are held by the National Board of

Health and Welfare.14–16

2.2 | Study period and study population

The study period ranged from 1 January 2018 until 31 December

2020, based on data availability. Two study cohorts were evaluated in

each country. The first cohort consisted of all adults in the general

population aged 18 years or older on 1 January 2018. The second

cohort consisted of patients with pre-existing mental health diagnosis,

which was defined as an open cohort with index date being the date

of the first ICD-10 revision diagnosis of a mental health condition

(Table S2) recorded in secondary care during the study period, or on

1 January 2018 if they had a diagnosis within 3 years before that date.

Those diagnosed for the first time during the study period (incident

mental health diagnoses) were only included and followed up from

the date of their diagnosis. In both cohorts the cohort exit date was

the earliest of date of death or end of the study period.

2.3 | Outcomes

Trends in the rate of 3 broad outcomes during each period were ana-

lysed, namely counts of medication dispensation, hospitalizations, and

specialist outpatient visits. ATC codes were used to define class

groupings of dispensed medications, which included antidepressants,

antipsychotics, anxiolytics hypnotics and sedatives, lithium, opioid

analgesics, and psychostimulants (Table S3). ICD-10 codes were used

to identify hospital admissions (analysed separately) for anxiety

disorders, bipolar disorders, depressive and mood disorders, eating

disorders and schizophrenia, and delusional disorders. Hospital

admissions were registered at the date of admission (Table S3). The

same conditions were included for specialist outpatient visits but also

with the inclusion of attention deficit hyperactivity disorder.

2.4 | Statistical analysis

We report basic descriptives of each cohort population. We per-

formed interrupted time-series (ITS) regression analyses in each coun-

try, modelling the rate of all events per 100 persons per month.17

Classes of medication dispensations, hospitalizations and specialist

outpatient visits were analysed separately. The study period (1 January

2018 to 31 December 2020) was subdivided into 36 monthly time

periods: 26 before and 9 after the interrupting point, which was set as

March 2020, being the 36th month and the start of the pandemic.

The denominator was the total number of persons observable in the

general population (or pre-existing mental health cohort) at the start

of each calendar month. The numerator was the number of dispensed

medications, hospital admissions, or specialist outpatient visit of inter-

est during each calendar month. Individuals were allowed to contrib-

ute more than once to an outcome event of interest during each time

period. The ITS models evaluated the immediate effect of the inter-

vention (step change) and the change in trend after the intervention

(slope change), accounting for baseline trend. Models were fitted

using either Quasi-Poisson or Poisson regression to estimate the rela-

tive risk (RR), depending on if the data were overdispersed or not.17

Autocorrelation was assessed by inspecting autocorrelation and par-

tial autocorrelation function plots to detect nonzero autocorrela-

tions.18 Seasonality was accounted for by introducing lagged terms

into the model based on the largest nonzero autocorrelation

observed,19 typically requiring a 12-month lag after inspection of the

autocorrelation plots. For dispensed medications, we ran the primary

ITS model accounting for medication stockpiling (saving up on medica-

tions) by including a pulse function (a peak at the interruption point)

to account for observed short-term increases in dispensed medica-

tions counts immediately before the interruption point, whilst a

secondary modelling without accounting for stockpiling may provide

supporting information related to net effects. Analyses were per-

formed using R (version 4.1.2). We used the function glm() from the

stats package.20 To check for overdispersion we used the function

dispersiontest() from the AER package.21 To assess autocorrelation

we used the function acf() from the stats package.

MORENO-MARTOS ET AL. 1629
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2.5 | Nomenclature of targets and ligands

Key protein targets and ligands in this article are hyperlinked to corre-

sponding entries in http://www.guidetopharmacology.org.

3 | RESULTS

On 1 March 2020, the general adult population cohort consisted

of 4 232 459 persons in Norway and 8 180 542 persons in Sweden.

On 1 March 2020, the general adult populations were similar in

terms of sex and age distribution (Table 1). In the general adult

population from both countries, the most common mental health

conditions identified from hospital admissions and specialist outpa-

tient visits data were anxiety disorder and depressive/mood disorders

(5.3 and 3.5% in Norway respectively, and 3.9 and 2.3% in Sweden

respectively).

On 1 March 2020, the pre-existing adult mental health population

consisted of 367 868 persons in Norway and 590 729 persons in

Sweden. On 1 March 2020, the pre-existing adult mental health

population included more women than men, and more persons from

younger age categories (Table S4).

3.1 | Dispensed medications

Antidepressant, lithium and psychostimulant dispensing were higher

in the general population in Sweden compared to Norway, whilst

opioid dispensing was lower (Figure 1, Table 2). When stockpiling was

modelled, immediate reductions in all dispensed medications in the

general population in Norway were observed, except for

antipsychotics. This ranged from �12% for antidepressants (RR 0.88,

95% confidence interval [CI] 0.83–0.94) to �7% for hypnotics and

sedatives (RR 0.93, 95% CI 0.87–0.99). There was an increasing slope

change for all dispensed medications ranging from 1.1% per month for

hypnotics and sedatives to 1.7% per month for antidepressants, apart

for psychostimulants. Significant immediate step reductions in

Sweden were observed only for antidepressants (RR 0.93, 95% CI

0.88–0.99) and opioid analgesics (RR 0.90, 95% CI 0.85–0.96), with a

significant increasing slope change in psychostimulant dispensing only

of 0.9% per month. When stockpiling was not modelled, the start of

the COVID-19 pandemic was not associated with a significant

immediate step change in dispensed medications in Norway or

Sweden (Figure S1, Table S5), but with an increasing trend change

observed for opioids in Norway only of 0.9% per month.

A similar pattern was observed for the pre-existing mental health

population when stockpiling was accounted for as in the general adult

population but immediate step reductions in anxiolytics and for

hypnotics and sedatives in Norway were not significant, nor with

antidepressants in Sweden (Figure S2, Table S6). When stockpiling

was not modelled, a similar pattern was observed for dispensed

medication in the pre-existing mental health population as in the

general adult population (Figure S3, Table S7).

3.2 | Hospitalizations

Hospitalizations for the included conditions were higher in the general

population in Norway than in Sweden. In the general population in

Norway, the start of the pandemic was associated with immediate

step reductions in hospitalization for all conditions, ranging from

�33% for anxiety disorders (RR 0.67, 95% CI 0.57–0.79) to �17% for

bipolar disorders (RR 0.83, 95% CI 0.71–0.98; Figure 2, Table 3). In

Norway, there was an increasing slope change in hospitalization for:

anxiety disorders (5.5% per month); depressive and mood disorders

(1.7% per month); and schizophrenia and delusional disorders (2% per

month). An immediate step reduction occurred in the general popula-

tion in Sweden for depressive and mood disorders only (RR 0.89, 95%

CI 0.81–0.98). In Sweden, there were no significant slope changes in

hospitalization for any condition. A similar pattern was observed for

hospitalization in the pre-existing mental health population (Figure S4,

Table S8).

3.3 | Specialist outpatient visits

Changes in specialist outpatient visits occurred in the general popula-

tion in Sweden only, where the start of the pandemic was associated

TABLE 1 Demographics for the general adult population for
Norway and Sweden at the beginning of the COVID-19 pandemic on
1 March 2020.

General adult population, n (%)

Norway Sweden
N = 4 232 459 N = 8 180 542

Sex

Female 2 104 047 (49.7) 4 084 462 (49.9)

Male 2 128 412 (50.3) 4 096 080 (50.1)

Age group (years)

18–24 348 443 (8.2) 602 801 (7.4)

25–34 783 678 (18.5) 1 556 253 (19.0)

35–44 730 378 (17.3) 1 366 145 (16.7)

45–54 757 559 (17.9) 1 368 204 (16.7)

55–64 653 577 (15.4) 1 225 390 (15.0)

65–74 540 500 (12.8) 1 088 786 (13.3)

>74 418 324 (9.9) 972 963 (11.9)

Conditions

Anxiety disorders 222 235 (5.3) 317 653 (3.9)

Bipolar disease 17 957 (0.4) 39 335 (0.5)

Depressive and mood

disorders

147 569 (3.5) 187 299 (2.3)

Eating disorders 10 160 (0.3) 13 486 (0.2)

Schizophrenia and

delusional disorders

14 207 (0.3) 23 504 (0.3)

Note: Measurements were taken from each cohort as of 1 March 2020.

Conditions were defined using codes from hospital admissions and

specialist outpatient visits.

1630 MORENO-MARTOS ET AL.
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F IGURE 1 Impact of the COVID-19 pandemic on dispensed medications for the general adult population in Norway and Sweden, accounting
for stockpiling. The dots correspond to the 36 monthly data points (rate per 100 person per month = total number of dispensed
prescriptions / number of individuals in the general population � 100). In green is the prediction of the model adjusted for seasonality
(as detected). The vertical dashed line indicates the interrupting point (March 2020). Four-month seasonality was present in hypnotics and
sedatives in Sweden and 12-month seasonality in the rest.

TABLE 2 Impact of the COVID-19 pandemic onset in March 2020 on dispensed medications for the general adult population in Norway and
Sweden during 2018–2020, accounting for medication stockpiling.

Intercept
Number of dispensed
medications per 100 individuals

Baseline trend
RR (95% CI)

Immediate step change after
March 2020
RR (95% CI)

Trend change after
March 2020
RR (95% CI)

Norway

Antidepressants 3.168 1.002 (0.998–1.007) 0.882 (0.827–0.941) 1.017 (1.007–1.026)

Antipsychotics 1.676 0.999 (0.994–1.005) 0.951 (0.881–1.026) 1.016 (1.005–1.027)

Anxiolytics 2.176 1.001 (0.996–1.006) 0.923 (0.856–0.996) 1.013 (1.002–1.025)

Hypnotics and sedatives 3.790 1.002 (0.998–1.006) 0.928 (0.87–0.989) 1.011 (1.002–1.020)

Lithium 0.112 1.000 (0.994–1.006) 0.896 (0.828–0.971) 1.018 (1.006–1.029)

Opioid analgesics 4.523 0.999 (0.995–1.002) 0.92 (0.871–0.973) 1.015 (1.007–1.023)

Psychostimulants 0.519 1.007 (1.003–1.011) 0.925 (0.876–0.976) 1.006 (0.997–1.014)

Sweden

Antidepressants 6.431 1.002 (0.997–1.006) 0.932 (0.876–0.993) 1.008 (0.999–1.017)

Antipsychotics 1.930 1.001 (0.996–1.006) 0.955 (0.887–1.029) 1.007 (0.996–1.018)

Anxiolytics 2.588 0.998 (0.994–1.002) 0.952 (0.897–1.011) 1.006 (0.997–1.015)

Hypnotics and sedatives 4.289 1.000 (0.997–1.003) 0.946 (0.864–1.037) 1.008 (0.996–1.021)

Lithium 0.211 1.002 (0.997–1.008) 0.94 (0.864–1.023) 1.010 (0.998–1.022)

Opioid analgesics 3.446 0.998 (0.994–1.002) 0.903 (0.851–0.959) 1.008 (0.999–1.017)

Psychostimulants 0.824 1.004 (1.000–1.007) 0.962 (0.915–1.011) 1.009 (1.002–1.016)

Note: Baseline trend = change in relative risk (RR) of dispensed mediations per month during the baseline period. Changes in step = the immediate change

in RR of dispensed medications in the month following the start of the pandemic (1 March 2020). Slope change = change in RR of dispensed medications

per month in the post-intervention period.

MORENO-MARTOS ET AL. 1631
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F IGURE 2 Impact of the COVID-19 pandemic on hospitalizations for the general adult population in Norway and Sweden. The dots
correspond to the data points (rate per 100 person per month = total number of hospital admissions / number of individuals in the general
population � 100). In green is the prediction of the model adjusted for seasonality (as detected). The vertical dashed line indicates the
interrupting point (March 2020). Twelve-month seasonality was present in anxiety disorders, depressive and mood disorders in Norway and
depressive and mood disorders in Sweden; 8-month seasonality present in bipolar diseases and schizophrenia and delusional disorders in Norway;
6-month seasonality present in eating disorders in Sweden and no seasonality detected in the rest.

TABLE 3 Impact of the COVID-19 pandemic onset in March 2020 on hospitalization for the general adult population in Norway and Sweden
during 2018–2020.

Intercept
Number of hospitalizations

per 100 individuals

Baseline trend

RR (95% CI)

Immediate step change
after March 2020

RR (95% CI)

Trend change after
March 2020

RR (95% CI)

Norway

Anxiety disorders 0.031 0.983 (0.971–0.994) 0.669 (0.566–0.791) 1.055 (1.028–1.083)

Bipolar diseases 0.012 0.997 (0.989–1.006) 0.833 (0.710–0.977) 1.017 (0.994–1.041)

Depressive and mood disorders 0.026 1.002 (0.992–1.012) 0.693 (0.601–0.799) 1.035 (1.014–1.057)

Eating disorders 0.004 0.988 (0.982–0.994) 0.775 (0.615–0.977) 1.003 (0.969–1.039)

Schizophrenia and delusional disorders 0.031 0.994 (0.988–1.000) 0.700 (0.622–0.788) 1.020 (1.002–1.039)

Sweden

Anxiety disorders 0.013 1.001 (0.998–1.005) 0.904 (0.814–1.004) 0.995 (0.980–1.010)

Bipolar diseases 0.006 0.996 (0.993–1.000) 0.943 (0.843–1.055) 1.010 (0.994–1.026)

Depressive and mood disorders 0.011 0.999 (0.992–1.007) 0.890 (0.807–0.981) 1.005 (0.990–1.020)

Eating disorders 0.001 1.007 (0.997–1.017) 0.892 (0.721–1.103) 1.010 (0.980–1.042)

Schizophrenia and delusional disorders 0.005 1.004 (1.002–1.006) 0.944 (0.878–1.014) 0.993 (0.983–1.004)

Note: Baseline trend = change in relative risk (RR) of hospitalizations per month during the baseline period. Changes in step = the immediate change in RR

of hospitalizations in the month following the start of the pandemic (1 March 2020). Slope change = change in RR of hospitalizations per month in the

post-intervention period.

Abbreviations: CI, confidence interval.
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with a �12% immediate step reduction in visits for eating disorders

(RR 0.88, 95% CI 0.80–0.97; Figure 3, Table S9). In Sweden, there was

an increasing slope change in specialist outpatient visits for depressive

and mood disorders (1.5% per month), eating disorders (1.9% per

month), and schizophrenia and delusional disorders (2.3% per month).

A similar pattern was observed for outpatient visits in the pre-existing

the mental health population in Sweden (Figure S5, Table S10).

4 | DISCUSSION

In the general adult population cohort from Norway, the early

COVID-19 pandemic was associated with stockpiling followed by

immediate reductions in dispensed medications followed by an

increasing trend in medication dispensing. Similarly, immediate signifi-

cant reductions in hospitalizations were also observed, except for eat-

ing disorders and bipolar disorders, followed by an increasing trend in

hospitalizations. In Sweden, the COVID-19 pandemic was associated

with smaller immediate reductions in medication dispensation, being

significant only for antidepressant and opioid dispensing. Similarly, the

immediate impact on hospitalizations was smaller, being significant for

depressive and mood disorders only with no change in longer-term

hospitalization trend. Specialist outpatient visits in Norway did not

appear to be impacted by the pandemic. In contrast, a significant

immediate reduction in specialist outpatient visits was observed for

eating disorders in Sweden, and an increasing longer-term trend of

specialist outpatient visits for depressive and mood disorders, eating

disorders and schizophrenia and delusional disorders. Broadly, similar

effects were observed in the pre-existing mental health cohort. When

potential stockpiling of dispensed medications was not included in the

model, the pandemic had no significant observed impact on dispensed

medications in either country. This suggests that although changes in

the exact timing of dispensing behaviour occurred, there is no strong

evidence to suggest a net increase or decrease in medications

received overall. The exception to this was the small increasing trend

in opioid analgesic dispensing in Norway and psychostimulant

dispensing in Sweden.

A 2021 Global Burden of Disease update concluded that the

pandemic directly or indirectly was associated with increased rates of

major depression and anxiety disorders.1 Whilst we did not directly

measure rates of new diagnoses, we did not observe a net increase in

the occurrence of antidepressant prescribing or hospitalizations for

these conditions, except for a small increasing trend of specialist out-

patient visits for depressive and mood disorders and schizophrenia

and delusional disorders in Sweden, where, by contrast, no significant

immediate reductions were seen.

Although several studies have found increased symptom severity

of depression and anxiety during the pandemic, this does not imply

that there is a higher occurrence of clinical diagnoses in the popula-

tion due to the pandemic that may require therapeutic management.

A Norwegian cross-sectional study used psychiatric interviews to

assess mental disorders before and after the onset of the pandemic,

F IGURE 3 Impact of the COVID-19 pandemic on specialist outpatient visits for the general adult population in Norway and Sweden. The
dots correspond to the data points (rate per 100 person per month = total number of specialist outpatient visits / number of individuals in the
general population � 100). In green, we present the prediction of the model adjusted for seasonality. The vertical dashed line indicates the
interrupting point (1 March 2020). Twelve-month seasonality was present in all conditions. ADHD = attention deficit hyperreactivity disorder.
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observing stable rates of clinically assessed psychiatric diagnoses.22

Also, a recent systematic review and meta-analysis of 134 cohorts

comparing mental health symptoms before and during the COVID-19

pandemic concluded that there was little change in general mental

health, anxiety, or depression symptoms.23 However, it was similarly

noted that many studies included in the systematic review were

deemed to be at high risk of bias.

Having a history of mental illness may be an important risk factor

for increased healthcare resource use during the pandemic. Several

studies have found that having a pre-existing mental health condition

was associated with worsened anxiety and depression symptom levels

during the pandemic.3,8,24 However, we observed a similar impact for

persons with pre-existing mental health conditions as in the general

adult population, except for the impact on medication dispensing that

was modestly attenuated in persons with a prior mental health disor-

der. In terms of other illnesses, it has been reported elsewhere that

the COVID-19 pandemic has exacerbated the severity of symptoms

and burden of eating disorders with increases in specialist outpatient

and inpatient care being reported in several countries.25–27

Although our focus was on relative changes in the trend of mental

health-related medications, outpatient visits and hospitalizations over

time, we observed differences in the absolute rate of hospitalizations

and outpatient visits that were lower in Sweden compared to Norway.

This is in keeping with Sweden having a lower number of hospital beds

per capita and lower rate of outpatient visits compared to Norway.28–30

Strengths of this study include the use of 2 national linked data

sets to evaluate the impact of the start of the pandemic on different

aspects of mental health. We used a standard analysis run across both

databases to reduce heterogeneity. Whilst we have used a robust

design to evaluate effects of sudden policy changes at the population

level, ITS models evaluate associations that may be subject to other

time-varying confounders. We evaluated a wide range of mental

health-related outcomes. However, we did not differentiate between

new or incident disease from pre-existing health outcomes, but

instead focused on the overall population's mental health burden. It is

also possible that changes in the trend of outcomes may have

occurred in specific subpopulations that were not included (for

example in children and adolescents).

The impact of mental health diagnoses within primary care has

not been evaluated, although medication dispensing is likely to

correlate. Therefore, the proportion of persons identified with each

condition in the pre-existing mental health cohort should not be

considered a comprehensive estimate of prevalence for the condition

among the population. Whilst we have evaluated dispensed medica-

tions at the population level, we do not have information on the exact

indication for those medications and only capture prescriptions

dispensed to outpatients. Nor do we know whether the patient took

the medication, as medications dispensed may not always reflect

actual use. Also, we are uncertain whether significant changes in the

quantity of medication contained within dispensed prescriptions

occurred during this time, although we still saw evidence of stockpil-

ing. We measured trends in outcomes until the end of 2020 only and

could consequently not capture longer-term changes for example

associated with later pandemic waves. Access to specialist outpatient

care is dependent upon capacity to deliver services. Detecting an

increasing trend in specialist outpatient visits is dependent on the

health system having capacity to meet an increased demand. If

additional capacity is limited, it is possible that symptom burden

(e.g. depression or anxiety) may still have increased but would not be

observed using the outcomes we defined if there are difficulties in

accessing specialist care.

The national lockdown in Norway resulted in the rapid mandatory

closure of offices and institutions, social distancing, and restriction of

public gatherings. These restrictions commenced on 12 March 2020,

which helped control SARS-CoV-2 infection rates in the population.31

In contrast, Sweden had fewer mandatory restrictions, relying more

on recommendations regarding distancing and restrictions in public

gatherings that were gradually tightened, and had higher infection

rates and a greater number of hospitalization and deaths during this

period.

The start of the COVID-19 pandemic was associated with a

stronger observed impact on the immediate and longer-term manage-

ment of mental health in Norway compared to Sweden. This is

possibly related to changes in healthcare provision in response to

mandatory national restrictions in Norway vs. voluntary but strong

national recommendations in Sweden. However, there is limited

evidence of a net increase in disease burden based on the outcomes

studied. These changes may therefore represent a backlog in the

health system attempting to catch up with patient need that would

normally have occurred earlier or, in the case of stockpiling, gradual

normalization over time of immediate changes due to acute stockpil-

ing at pandemic start. However, we cannot exclude the possibility that

higher untreated disease burden not captured by our outcomes may

have occurred, either through direct or indirect effects of infection,

such as in the development of post-COVID complications.5 Further

evaluation over time is therefore warranted.

5 | CONCLUSION

The start of the COVID-19 pandemic was associated with a greater

impact on dispensed medications and healthcare provision for mental

health conditions in Norway as compared to Sweden, both in the

general population and similarly in those with pre-existing mental

health conditions. However, observed changes are more likely to be

associated with differences in healthcare provision in relation to the

COVID-19 policy response rather than an overall net increase in

disease burden.
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