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Abstract 

Objective: To study patterns of antidepressant, anxiolytic, and hypnotic drug utilization in 

Denmark, Norway, and Sweden during the first year of the COVID-19 pandemic. 

Methods: The monthly observed number of prescription fills of antidepressants, 

benzodiazepines and benzodiazepine-related hypnotics (BZ), and other anxiolytics and 

hypnotics (OAH) per population in 2020 were compared with predicted numbers based on 

analysis of covariance of prescription fills during 2015-2019.   

Results: In March 2020, there was an increased number of prescription fills for 

antidepressants, anxiolytics, and hypnotics in youths and adults aged 20-59 years in Denmark, 

Norway, and Sweden. Antidepressant prescription fills increased between 13.5%-31.3% at the 

end of 2020 in all age groups in Denmark and 17.4% in youths in Norway. BZ drug 

prescription fills increased by 20.8% at the end of 2020 in the 20-59 year age group in 

Denmark and decreased by 16.7% in youths in Sweden. A general increase of prescription 

fills of OAH at the end of 2020 was observed in all countries (range 24.0-80.0% in Denmark, 

11.5-30.8% in Norway, and 9.1-12.1% in Sweden). Increases of prescription fills of OAH 

occurred earlier in Denmark.  

Limitations: Aggregated data with lack of information on indications. 

Conclusions: Peaks of utilization of antidepressants, anxiolytics, and hypnotics observed in 

March 2020 may reflect medication stock piling. Increased antidepressant drug utilization in 

Denmark and in Norwegian youths together with the general increase in OAH utilization in 

the Scandinavian countries in late 2020 may indicate an increase of symptoms of depression 

and anxiety, as well as disturbed sleep.  

 

Key words 

Drug utilization, Antidepressants, Anxiolytics, Benzodiazepines, Hypnotics, COVID-19  
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Introduction  

On 11 March 2020, WHO declared that the spread of the new coronavirus SARS-CoV-2 

(Severe acute respiratory syndrome coronavirus 2) constituted a pandemic. During the first 

wave of viral spread most countries implemented lockdowns to reduce COVID-19 

transmission (Lau et al., 2020; Pulla, 2020; Thornton, 2020). In Scandinavia, Norway and 

Denmark followed suit and imposed lockdowns and school closures. Sweden, however, 

remained comparatively open and schools were never closed, although upper secondary 

school education was held online during the initial pandemic phase (Ludvigsson, 2020). 

Lockdowns seem to affect mental health and increase symptoms of depression and anxiety in 

particular (Prati and Mancini, 2021). It is, however, difficult to disentangle the consequences 

of the lockdown from that of the pandemic itself, as associations between daily SARS-CoV-2 

infection rates and prevalence of major depressive disorders and anxiety disorders have been 

reported (Covid- Mental Disorders Collaborators, 2021). Furthermore, poor sleep has been 

reported post COVID-19 infections (Ahmed et al., 2021). There is also a concern regarding 

psychiatric consequences of school closures on students (Meherali et al., 2021). Schools are 

seen as microsystems that provide an age adapted environment promoting development and 

mental health (Bronfenbrenner, 1977), which may be disrupted in case of school closure. 

Everyday life of children and adolescents has thus been particularly affected by COVID-19 

mitigation measures, such as school closures in Denmark and Norway, and online education 

in upper secondary schools. Previous viral outbreaks have also demonstrated higher levels of 

psychological distress among health care workers exposed to affected patients (Kisely et al., 

2020). Furthermore, as older age increases risk of serious outcomes of COVID-19 (Grasselli 

et al., 2020), recommendations of social distancing have been most strict for the elderly in all 

Scandinavian countries. Visits to nursery homes were restricted in the beginning of the 

pandemic, resulting in isolation of this group of the elderly.  

Jo
ur

na
l P

re
-p

ro
of

Journal Pre-proof



 

It is evident that the COVID 19 pandemic has a profound effect on societies (Holmes et al., 

2020), and that it therefore may lead to an increase in stress, and thereby potentially the risk 

of anxiety and depression in the population (Risch et al., 2009). Utilization of antidepressant 

and anxiolytic drugs can be seen as a proxy for the prevalence of depressive symptoms and 

anxiety in a population. Antidepressant drug utilization during national crisis such as 

economic recession has been examined (Kozman et al., 2012), but the impact of previous 

pandemics on prescription fills of antidepressants and anxiolytics has not been studied. 

During the COVID-19 pandemic, the number of first filled antidepressant prescriptions in 

primary care was reduced in the United Kingdom in April 2020 (Carr et al., 2021), and 

similarly in Germany a small reduction of antidepressant and benzodiazepine prescriptions for 

patients with anxiety disorder was noted during March till June 2020 (Jacob et al., 2020). By 

contrast, a small increase in prescriptions of selective serotonin reuptake inhibitors (SSRI) and 

tricyclic antidepressants was observed in England overall, compared to the previous year 

(Rabeea et al., 2021). Moreover, increased monthly prescribing of SSRI, serotonin and 

norepinephrine reuptake inhibitors, and benzodiazepine-related hypnotics in the United States 

of America during the time period between January and autumn 2020 has been reported 

(Milani et al., 2021). Thus, previous studies have not provided consistent patterns regarding 

the impact of the COVID-19 pandemic on utilization of drugs for treatment of depression, 

anxiety, and sleep disorders.  

   

The purpose of this study was to examine the monthly utilization of antidepressants, 

anxiolytics, and hypnotics using nationwide population-based data from Denmark, Norway, 

and Sweden during 2020, the first year of the COVID-19 pandemic, compared to 2015-2019.    
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Materials and Methods 

Prescription fills were used as proxies for drug utilization. Aggregated data on pharmacy 

prescriptions, including number of prescription fills and volume dispensed (defined daily 

doses (DDD)) per week in Sweden and per month in Denmark and Norway), were collected 

from January 1, 2015 to December 31, 2020 for the total populations of Sweden, Norway and 

Denmark and stratified into the following age groups: 0-19 years, 20-59 years, and from 60 

years old and above. Data were collected from the Swedish National Board of Health and 

Welfare, the Norwegian Prescription Database, and the Danish National Prescription Registry.  

Data were provided with World Health Organization Anatomical Therapeutic Chemical 

(ATC) classification codes for three groups: antidepressants (ATC codes: N06AA, N06AB, 

N06AF, N06AG, N06AX), benzodiazepines and benzodiazepine-related hypnotics (BZ; ATC 

codes: N05BA, N05CD, N05CF), and other anxiolytics and hypnotics (OAH; ATC codes: 

N05BB, N05CM, N05CH, R06AD), see Supplementary Table for more detailed information 

on the included ATC codes.  The BZ group is a scheduled drug group, set apart from the other 

two groups by requiring special prescriptions as drugs of abuse potential.  

 

The total population numbers of Denmark, Norway, and Sweden per year and age strata were 

obtained from the Statistics Denmark, Statistics Norway, and Statistics Sweden websites. In 

Sweden, the Medical Products Agency implemented a restriction in the amount medication that could be dispensed per patient on 

Wednesday April 1st, 2020, and therefore, weeks were started on a Wednesday in the Swedish data. The 

number of prescription fills and DDDs per 100 000 inhabitants and day in each month or 4-

week period were calculated based on ATC codes.  

 

Statistical analyses 

The average number of prescription fills per 100,000 inhabitants by age group and drug group 

in Denmark, Norway, and Sweden during 2020 was compared with 2015-2019. An Analysis 
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of Covariance (ANCOVA) model was used to predict the expected number of prescription 

fills and the volume of DDDs dispensed in 2020 based on data from 2015 to 2019. To achieve 

comparability between countries, the Swedish data was summed over 4 weeks, as the original 

data from Sweden were counts per week, while the data from Denmark and Norway were 

counts per month. The model included the following variables: 1) the date as a continuous 

variable to model linear change of drug use over time, 2) a categorical time period (month or 

4-weeks period) variable to model seasonal patterns, and 3) a continuous variable for number 

of working days (including Saturdays) in each time period to model other holidays. This last 

element was included because in many non-metropolitan regions pharmacies are not open on 

Sundays and other holidays. Observations for each month/4-weeks period in 2020 were then 

compared to the predicted value based on data from 2015-2019, including 95% confidence 

limits (CLs) for individual predictions. In the figures, multiplicity concerning the many 4-

weekly and monthly comparisons within a drug group, but not across drug groups, is applied 

by dividing the standard significance limits by 12 or 13 (i.e, Bonferroni correction based on 

the number of months or four weeks periods of data in 2020). In the text, all p-values are 

Bonferroni corrected (multiplied by 12 or 13). All calculations were performed in SAS 

version 9.4 and SAS/STAT 14.3. 

 

Ethics 

All data in this study are publicly available in Denmark, Norway, and Sweden, and approval 

from any data protection agency or ethical review board was therefore not required.   
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Results    

  

Drug dispensation rates differed markedly between Denmark, Norway, and Sweden during 

the reference period 2015-2019 (Table 1), when the average number of prescription fills of 

antidepressants per 100,000 inhabitants per day was higher in Sweden (178, range in different 

age groups: 15-392) than in Denmark (110, range: 6-227) and Norway (94, range: 5-214). 

Daily BZ prescription fills per 100,000 inhabitants were higher in Norway (147, range: 4-395) 

and Sweden (159, range: 3-412) than in Denmark (59, range: 2-153). OAH prescription fills 

per 100,000 inhabitants per day were highest in Sweden (68, 28-93), followed by Norway (38, 

16-64), while the lowest dispensation rates were found in Denmark (11, 8-18). 

 

Compared with 2015-2019, the number of antidepressant prescription fills during 2020 was 

higher than predicted in the month of March for individuals aged 20-59 years in Norway 

(14.6%, p<0.001), and Sweden (9.7%, p<0.001) and in youths in Denmark (18.2 %, p=0.040) 

and Sweden (5.0%, p=0.001) (Figure 1). In December 2020, antidepressant prescription fills 

were higher in youths in Denmark (31.3%, p<0.001) and Norway (17.4%, p=0.001), and in 

Denmark prescription fills were also higher than predicted among 20-59 year-olds (13.5%, 

p=0.0026) and the 60+ year group (14.8% increase, p=0.037). Danish youths also had higher 

prescription rates in July (24.1%, p=0.013) and October (21.3% increase, p=0.018) 2020. 

 

The number of BZ prescription fills were higher than predicted among Swedish youths 

(21.4%, p=0.0027) in March 2020, whereas the rates were lower than predicted for this group 

in December 2020 (16.7 %, p=0.042) (Figure 2). In Denmark, prescription fills were higher 

than predicted among individuals aged 20-59 years during July (23.8%, p=0.0276) and 

December 2020 (20.8%, p=0.043).  
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Prescription fills of other anxiolytics and hypnotics (OAH) were higher than predicted in 

March 2020 among Swedish youths (9.5%, p=0.013) and Swedish individuals aged 20-59 

years (with 7.8%, p=0.034) (Figure 3). A similar pattern was observed in Denmark, with 

higher numbers of prescription fills among youths (30.0%, p<0.001) and individuals aged 20-

59 years (7.7%, p=0.034) in March 2020. Furthermore, in these age groups in Denmark, an 

incremental increase in the number of OAH prescription fills was found during the rest of 

2020 with distinctly higher numbers of prescription fills in December 2020 (80%, p<0.001, 

and 53.8%, p<0.001, respectively). In all age groups and countries, OAH prescription fills 

increased at the end of 2020, reaching the highest number of prescription fills of the year in 

December (ranges of increase in December 2020: Denmark: 24.0-80.0%, Norway: 11.5-

30.8%, Sweden: 9.1-12.1%).  

 

Overall, prescription fills for antidepressants and OAH in 2020 followed the same patterns for 

males and females as in the combined groups for each country (Figure S1). However, there 

was a 6.7% increase in antidepressant prescriptions among Swedish female youths in 

December 2020 (p=0.044), which was not observed among males. The statistically significant 

differences in BZ prescription fills during 2020 on the other hand, were only found among 

males.   

 

Defined daily doses 

Prescription patterns in terms of DDDs dispensed for antidepressants and other anxiolytics 

and hypnotics during 2020 were similar to that of the prescription fills (Figure S2). DDDs of 

the BZ drug groups were lower than predicted at the end of 2020 among youths in Norway 

(19.0%, p=0.0068) and Sweden (33.3%, p=0.001), whereas BZ DDDs were higher than 
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predicted among Danish individuals aged 20-59 years in July (24.7%, p=0.035) and 

December (22.7%, p=0.026).  

 

Discussion        

During the first year of the COVID-19 pandemic, we observed an increased utilization of 

drugs for treatment of depression, anxiety, and sleep disorders in Scandinavia compared to 

what was predicted based on the preceding five-year period. Firstly, we observed increases in 

prescription fills in all drug groups in March 2020. Secondly, there was a general increase in 

utilization of OAH drugs by the end of 2020, which started earlier in Denmark. Finally, 

antidepressant drug utilization increased at the end of 2020 in Denmark and in Norwegian 

youths. 

 

In March 2020, we observed local peaks of antidepressant, BZ, and OAH prescription fills. 

March 2020 was in many ways the first month of the COVID-19 pandemic in Scandinavia. 

Similar local peaks of dispensations have been observed in Sweden for a wide variety of 

drugs at that time, with distinct increases particularly in the second week of March 2020 

(Karlsson et al., 2021). For comparison, an increase of dispensed defined daily doses of drugs 

of ATC class C, including antihypertensives, during mid-February to mid-March 2020 was 

observed in Sweden, indicating hoarding of medications (Karlsson et al., 2021). During the 

rest of 2020 class C-drugs were dispensed as predicted in Sweden. Furthermore, the number 

of primary health care and psychiatric emergency visits in Sweden were reduced in Spring 

2020 (Flygare O; Welfare, 2020). With this reduced health care utilization together with a 

general trend of hoarding of drugs during March 2020, the high numbers of antidepressant, 

BZ and OAH prescription fills during this month most likely reflect medication stock piling 

(Karlsson et al., 2021).     
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While the high numbers of prescription fills in March normalized in April 2020 for most 

groups, AOH prescription fills in Danish youths and individuals aged 20-59 years continued 

to increase over the rest of this year. There was no introduction of new OAH drugs or national 

guidelines in Denmark during 2020 that could possibly explain the increase in OAH 

prescription fills. It is worth noting that the increases in OAH drug prescription fills started 

earlier the lower the country’s prepandemic dispensation rates, which was lowest in Denmark, 

higher in Norway and highest in Sweden. With lower prepandemic rates of prescriptions fills, 

any changes in prescription patterns may have relatively larger impact, although our model 

adjusted for the trend based on the number of prescription fills per population during the 

preceding five year period in each group. The reason for these prepandemic differences in 

prescription patterns is not clear. A previous finding of differences in health care between 

countries is the larger number of child psychiatrists per population in Sweden compared with 

Denmark (Signorini et al., 2017), which could have an impact on the number of drug 

prescriptions. Interestingly, larger use of antipsychotics per population, predominantly of the 

sedative quetiapine, in Denmark compared to Norway and Sweden has been reported 

(Halfdanarson et al., 2017; Hojlund et al., 2019). However, there may also be an effect of 

lockdowns on depressive symptoms, anxiety, and sleep. Denmark stands out among the 

Scandinavian countries with repeated lockdowns during 2020, implemented in March as well 

as in December, while the only lockdown in Norway was in the spring of 2020, and Sweden 

did not impose any lockdown during 2020. Even though the long term effects of lockdowns 

on sleep and anxiety are not known, higher prevalence of anxiety, insomnia, and poor sleep 

quality has been reported in online surveys during lockdown in Italy (Casagrande et al., 2020; 

Cellini et al., 2020; Gualano et al., 2020) and China (Liu et al., 2020). However, with the 

exception of patients aged 20-59 years in Denmark, utilization of BZ drugs, also used to 
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alleviate anxiety and poor sleep, did not increase from April to December 2020, and among 

youths in Sweden BZ drug utilization was even reduced in December 2020. A possible 

explanation for this may be that in contrast to OAH prescriptions, BZ drugs require special 

prescriptions in Denmark, Norway, and Sweden, meaning that to a larger extent visiting a 

prescriber is necessary, while OAH drugs may more easily be prescribed after remote 

consultations. Thus, with reduced utilization of in person health care during the COVID-19 

pandemic, the limited BZ utilization changes do not necessarily contradict the observed 

increases in OAH drug utilization during 2020.   

 

Denmark also stands out as the only country with a general increase in antidepressant 

utilization at the end of 2020, while increased antidepressant utilization was confined to 

children and adolescents in Norway, and there was no significant antidepressant utilization 

increase in Sweden. However, prepandemic antidepressant drug utilization in Sweden was 

roughly twice as high in Sweden than in Denmark and Norway. Still, it is possible that 

lockdowns may have led to increased antidepressant drug utilization. From what we know so 

far into the current pandemic, there appears to be a certain increased risk of depressive 

symptoms in people experiencing lockdowns (Prati and Mancini, 2021). The increase in 

antidepressant drug utilization observed in Denmark and in Norwegian youths at the end of 

2020 could possibly reflect a part of the population suffering from a deteriorating mental 

health over time following nationwide lockdown, as have been observed in the UK Household 

Longitudinal study (Pierce et al., 2021). However, the knowledge on the mental health impact 

of repeated lockdowns is limited, although reports on weariness of restrictions to limit viral 

spread, known as pandemic fatigue, are becoming more frequent (Reicher and Drury, 2021). 

Moreover, there may also be a direct impact of SARS-CoV-2 infections on depressive 

symptoms (Renaud-Charest et al., 2021).  
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Increased antidepressant drug utilization in youths was observed by the end of 2020, both in 

Denmark and Norway. The higher than predicted antidepressant drug utilization during late 

2020 could reflect increases in depressive and anxiety symptoms in children and adolescents, 

which has been demonstrated in a meta-analysis of the global mental health impact of the 

COVID-19 pandemic (Racine et al., 2021). In this study, elapsed time since onset of the 

pandemic affected the results, with more pronounced increases of depressive and anxiety 

symptoms the further into the pandemic each individual study was conducted (Racine et al., 

2021). This could support the explanation that the increased antidepressant drug utilization we 

observed in youths in Denmark and Norway at the end of 2020 reflects increased depressive 

symptoms in these groups. In Denmark, Norway, and Sweden upper secondary school 

education has been affected by mitigation measures, but only Denmark and Norway 

implemented full scale school closures. Poorer mental health has been reported in older 

children in remote schooling compared with in-person schooling (Hawrilenko et al., 2021). 

Moreover, increased depressive symptoms after school closing related to COVID-19 has been 

observed in Chinese primary school children (Zhang et al., 2020).  

 

An important question that needs to be addressed with longitudinal clinical studies is whether 

the increase in antidepressant and OAH prescription fills at the end of 2020 is an early 

predictor of an increase in anxiety, depression, and sleep disorders in the wake of the 

pandemic or reflects a temporary mental health impact of the lockdown or similar mitigation 

measures, which will subside after lockdown. Longitudinal studies comparing the prevalence 

of depressive, anxiety, and sleep disorders before the pandemic with the other half of 2020 are 

needed to understand whether the increases in OAH and antidepressant drug prescription fills 

late 2020 are related to deteriorated mental health in the Scandinavian populations.  
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Strengths and limitations    

In the included Scandinavian countries, nation-wide data on prescription fills are available, as 

sales must be regularly reported to the authorities according to law, which is a major strength 

of the study. The availability of data from 2015-2019 for comparisons also strengthens the 

study. In the statistical analyses we were able to take into account underlying time trends for 

the use of the respective drugs over the six year period, although a potential limitation is that 

the model applied was based on the assumption that prescription fills over time can be 

described as a linear function.  Moreover, prescription fills were used as proxies for 

medication use and we lacked information on treatment indication and to what degree the 

increases seen were due to drugs dispensed to new (incident) users or to patients who already 

had a prescription. Filled prescriptions are considered superior to medical record and questionnaire 

information (Furu et al., 2010) and are more indicative of use than prescriptions alone as there may be a 

considerable proportion of primary non-adherence to class-N drugs (Pottegard et al., 2014), but they are only a 

proxy for actual consumption. Furthermore, antihistamines in the OAH group are also prescribed 

for other indications, such as itching and hives. Finally, data on drugs dispensed in institutions 

(e.g. hospitals) were not included in the study. 

 

Conclusions 

The main findings in this drug utilization study are the increasing use of other anxiolytics and 

hypnotics towards the end of 2020 (earlier and most pronounced in Denmark, where the pre-

pandemic use was very low) as well as a similar, but less pronounced increase for 

antidepressants in Denmark and in youths in Norway. The early local peaks in prescription 

fills are likely due to stockpiling behavior, which has been described for a wide variety of 

drugs in March 2020. Baseline differences may have influenced prescription pattern changes 

during the study period.  Longitudinal studies are needed to examine if the increases of 
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anxiolytic, hypnotic, and antidepressant drugs at the end of 2020 are early markers for an 

increased level of anxiety, depression or sleep problems during the COVID-19 pandemic.   
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Table 1. Demographic data and number of prescription fills per day  

 

 2015-2019 2020 

 Denmark Norway Sweden Denmark Norway Sweden 

 Age group  

Population size All ages 5,740,601 5,252,387 9,987,618 5,822,763 5,367,580 10,327,589 

 0-19 years 1,309,228 1,259,752 2,289,467 1,296,400 1,248,749 2,403,730 

 20-59 years 2,997,244 2,820,794 5,158,372 3,026,001 2,869,792 5,290,102 

 >60 years 1,434,129 1,171,841 2,539,780 1,500,362 1,249,039 2,633,757 

Prescription fills per 100.000 

inhabitants 

       

Antidepressants All ages 110 94 178 106 98 195 

 0-19 years 6 5 15 7 6 20 

 20-59 years 99 83 141 98 89 155 

 >60 years 227 214 392 206 212 429 

Benzodiazepines and benzodiazepine-
related hypnotics 

All ages 59 147 159 44 143 141 

0-19 years 2 4 3 2 4 3 

20-59 years 39 108 99 27 103 82 

>60 years 153 395 412 114 373 377 

Other anxiolytics and hypnotics All ages 11 38 68 18 48 84 

0-19 years 8 16 28 14 26 43 

20-59 years 10 37 73 16 45 93 

>60 years 18 64 93 25 75 104 

 

Table legend  

Table 1. Demographic data and number of prescription fills per day 

 

Figure legends 

Figure 1. Observed versus predicted number of prescription fills per 100,000 population and 

day of antidepressants in Denmark, Norway, and Sweden 2020. Solid black line = observed 

values; dotted blue line with open circles = predicted values; dotted blue lines no marker = 

upper and lower 95% confidence limits. P-values that remain significant after Bonferroni 

correction are marked; single red circle = 5% significance level; double red circle = 1% 

significance level; double red circle with star = 0.1% significance level. 
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Figure 2. Observed versus predicted number of prescription fills per 100,000 population and 

day of BZ in Denmark, Norway, and Sweden 2020. Solid black line = observed values; dotted 

blue line with open circles = predicted values; dotted blue lines no marker = upper and lower 

95% confidence limits. P-values that remain significant after Bonferroni correction are 

marked: single red circle = 5% significance level; double red circle = 1% significance level; 

double red circle with star = 0.1% significance level. 

 

Figure 3. Observed versus predicted number of prescription fills per 100,000 population and 

day of OAH in Denmark, Norway, and Sweden 2020. Solid black line = observed values; 

dotted blue line with open circles = predicted values; dotted blue lines no marker = upper and 

lower 95% confidence limits. P-values that remain significant after Bonferroni correction are 

marked: single red circle = 5% significance level; double red circle = 1% significance level; 

double red circle with star = 0.1% significance level. 
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Highlights for Utilization of drugs for depression, anxiety, and sleep disorders in 

Scandinavian countries during the COVID-19 pandemic 

 Antidepressant utilization increased late 2020 in Denmark and in youths in Norway 

 General increase of utilization of other anxiolytics and hypnotics late 2020 

 Earlier increase in utilization of other anxiolytics and hypnotics in Denmark 2020 

 Stock piling of drugs for depression, anxiety, and sleep in March 2020 
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Figure 1
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