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Abstract 

Background During the COVID-19 pandemic, individuals with pre-existing mental health problems may have 
experienced additional stress, which could worsen symptoms or trigger relapse. Thus, this study aimed to investigate 
if the number of consultations with general practitioners (GPs) among individuals with a pre-existing common mental 
health problem during the pandemic differed from pre-pandemic years.

Methods Data on consultations with GPs among 18–65-year-olds registered with common mental health problems 
in 2017–2021 were retrieved from the Norwegian Control and Payment of Health Reimbursements Database. Based 
on data from the pre-pandemic years (2017–2019), we predicted the number of consultations per week for depres-
sion, anxiety disorder, phobia/obsessive–compulsive disorder (OCD), post-traumatic stress disorder (PTSD), and eating 
disorders during the pandemic (March 2020-December 2021) among individuals with pre-existing mental health 
problems. The forecasted and observed trends in GP consultations per week during the pandemic were stratified 
by diagnosis, gender, and age groups.

Results The observed number of consultations for anxiety disorder, PTSD, and eating disorders were signifi-
cantly higher than forecasted during extended periods of the two pandemic years. The differences were largest 
for PTSD (on average 37% higher in men and 47% higher in women during the pandemic), and for eating disorders 
among women (on average 87% higher during the pandemic). There were only minor differences between the pre-
dicted and observed number of consultations for depression and phobia/OCD.

Conclusions During the pandemic, individuals with a recent history of mental health problems were more likely 
to seek help for anxiety disorder, PTSD, and eating disorders, as compared to pre-pandemic years.
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Introduction
On March 11, 2020, the coronavirus disease 2019 
(COVID-19) was declared a pandemic by the World 
Health Organization [1]. The measures to prevent the 
spread have not only had a considerable impact on physi-
cal and mental health outcomes [2], but also affected the 
delivery of mental health care [3]. During the first wave 
of the pandemic in Norway, many mental health facili-
ties were forced to reduce or temporarily suspend their 
services [4, 5], which might have affected the access and 
utilization of such services.

Studies from the UK found a reduction in the number 
of primary care consultations for mental health problems 
during the first period of the pandemic [6, 7] and reduced 
incidences of primary care-recorded mental disorders 
[8, 9] among the general population. When looking at 
a longer period during the pandemic, some of the stud-
ies from the UK found that the number of primary care 
consultations for mental health problems remained lower 
than expected by the end of the study period compared to 
the pre-pandemic years [6–8]. In Norway, the number of 
general practitioner (GP) consultations for mental health 
problems increased during the spring and early summer 
of 2020 [10]. However, by July and August 2020, the level 
of consultations decreased towards pre-pandemic levels. 
By September 2020, the number of consultations acceler-
ated, and the increase lasted throughout 2020.

The previous studies mentioned above have only 
investigated the first few months or the first year of the 
pandemic and focused on service utilization in the gen-
eral population. During a public health crisis like the 
COVID-19 pandemic, it is also important to identify 
and investigate vulnerable groups who may be at greater 
risk of experiencing worse psychological outcomes [11]. 
Limited access to mental health services and the nega-
tive psychosocial effects of social distancing measures 
are likely to disproportionately affect individuals with a 
history of mental health problems [12, 13]. For instance, 
limited access to services or fear of seeking help could 
increase the risk of discontinuation or abrupt termi-
nation of mental health treatment, which can worsen 
mental health problems [14]. Lack of social support and 
activities that maintain mental health could further exac-
erbate psychiatric distress and affect overall functioning 
[15]. In addition, individuals with pre-existing mental 
health problems are also more susceptible to stress than 
the general population [16], which could increase relapse 
rates [17, 18]. A systematic review and meta-analysis 
based on data-collections done in 2020 did not find any 
evidence of an increase in symptoms of mental disor-
ders among individuals with a pre-existing mental disor-
der [19]. However, it is unknown whether these findings 
can be generalized to the prolonged duration of the 

pandemic, when the strain on people with mental health 
problems may have been even greater. Consequently, it 
is important to investigate whether this group’s mental 
health care use changed during the pandemic.

To our knowledge, only a few studies have investigated 
the effect of the pandemic on service utilization among 
individuals with pre-existing mental health problems. 
Ridout et al. [20] used electronic health records in a large 
community, primarily an employer-based health system 
in the US, and investigated psychiatric service utiliza-
tion in 2020 compared with 2019. They found that the 
number of patients with a pre-existing psychiatric diag-
nosis seeking help remained stable during the first year 
of the pandemic. In contrast, Janoczkin et  al. [21] ana-
lyzed individuals presenting to one Emergency Depart-
ment in America with psychiatric complaints between 
January 1-July 9 in 2019 and 2020 and found an increased 
prevalence of patients presenting with a history of previ-
ous psychiatric care. In addition to that these two stud-
ies have solely been based on data from 2020, another 
important limitation is their small and limited subject 
samples.

There is hence an important knowledge gap in the lit-
erature, as no published studies so far have used whole-
population registry data to investigate the utilization 
of primary care for mental health problems during a 
prolonged period of the pandemic among adults with a 
recent history of mental health problems.

In Norway, all citizens registered as living in Nor-
way in the National Population Register have the right 
to a General Practitioner (GP). GPs could be seen as 
gatekeepers to other health services, as they often are 
the patient’s first contact within the health care system, 
and the patient may contact their GP without a referral. 
Based on the patients’ needs, the GP can refer the patient 
to services in specialist health care, such as hospitals 
and outpatient clinics owned or financed by the govern-
ment. In Norway, the treatment of moderate to severe 
mental disorders is given by specialist health care, and 
patients need a referral for help. In Norway, primary and 
specialist health care are linked treatment services, and 
increased access to specialist health care may lead to less 
demand for primary care and vice versa. During the pan-
demic, all GP offices remained open, although with strict 
restrictions regarding in-person consultations. At the 
start of the pandemic lockdown in March 2020, mental 
healthcare facilities were open for emergency care only, 
and patients were advised to wait or have electronic con-
sultations (phone/video). However, the mental health 
care services adjusted their services to accommodate the 
pandemic situation and the level of restrictions.

The present study aims to estimate to what extent 
the number of primary care consultations for common 
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mental health problems changed during the pandemic 
(2020 and 2021) compared to the pre-pandemic years 
(2018–2019) among individuals with a pre-existing men-
tal health problem. To investigate changes in consulta-
tions before and during the pandemic, we created two 
different data sets (one for each time period), contain-
ing GP consultations for mental health problems among 
individuals with pre-existing mental health problems. We 
chose to focus on consultations for depressive disorder, 
anxiety disorder, phobia/obsessive–compulsive disorder 
(OCD), post-traumatic stress disorder (PTSD), and ano-
rexia nervosa/bulimia (eating disorders), as these disor-
ders have been hypothesized to be especially affected by 
the increased stress related to the COVID-19 pandemic 
[22–24]. The present study also adds to the existing liter-
ature by examining differences in service utilization pat-
terns across disorders groups.

Material and methods
Data sources
We used data from the Norwegian emergency prepar-
edness register for COVID-19 (Beredt C19) [25]. Beredt 
C19 was established at the Norwegian Institute of Public 
Health (NIPH) to rapidly obtain the necessary knowledge 
about the spread and consequences of the COVID-19 
pandemic for public health in Norway. We used data 
from two electronic health registries included in Beredt 
C19: The Norwegian Control and Payment of Health 
Reimbursements Database (KUHR) and The National 
Population Register for 2017–2021.

The Norwegian Control and Payment of Health 
Reimbursements Database (KUHR)
To measure the number of GP consultations for mental 
health problems among individuals with a pre-existing 
mental health problem, we used data from KUHR, which 
provides information on bills from health services that 
have been reimbursed to doctors by the government. 
The following reimbursement codes were included in 
our definition of consultations: Consultation with GP 
during daytime or evening/night, consultation with out-
of-hours primary care service during daytime or even-
ing/night, e-consultation with GP during daytime or 
evening/night and e-consultation with out-of-hours 
primary care service during daytime or evening/night. 
For each consultation with a GP, the GP register one or 
more diagnostic codes that describes the patient’s clini-
cal problem according to the International Classification 
of Primary Care system, 2nd edition (ICPC-2) [26]. Our 
data included all GP consultations among individuals 
aged 18–65 years during 2017–2021 that was coded with 
one of the following diagnostic codes: depressive disor-
der (P03; P76), anxiety disorder (P01; P74), phobia/OCD 

(P79), PTSD (P82), and anorexia nervosa/bulimia (P86, 
eating disorders).

The National Population Register
We used The National Population Register to include 
information about gender (male/female) and age group 
(18–24 years, 25–39 years, 40–65 years).

Design
To compare the number of primary care consultations 
for mental health problems among individuals with com-
mon pre-existing mental health problems before and 
during the pandemic, we created a pre-pandemic data 
set and a pandemic data set. Each data set contained the 
total number of consultations per week during the period 
of interest for the pre-selected mental health codes 
retrieved from KUHR. In both data sets, only the con-
sultations of individuals with pre-existing mental health 
problems were included. One individual could have mul-
tiple consultations during a week, and each consultation 
counts when estimating the total number of consulta-
tions per week. It is also possible that one individual’s 
consultations are included in both data sets, as there is 
an overlap between the two data sets in 2019 (see Fig. 1).

Pre‑pandemic data set
In the pre-pandemic data set (2017–2019), the criteria of 
having a pre-existing mental health problem were to have 
one or more consultations with a GP during 2017 that 
was coded with one of the following: Feeling depressed 
(P03), depressive disorder (P76), feeling anxious (P01), 
anxiety disorder (P74), phobia/OCD (P79), PTSD (P82) 
and/or eating disorders (P86). We included P03 and P01, 
as it is possible that these symptoms might develop into 
P76 and P74 later. In the analyses, we were only interested 
in GP consultations during 2017–2019 that were coded 
with depressive disorder (P76), anxiety disorder (P74), 
phobia/OCD (P79), PTSD (P82) and/or eating disorders 
(P86). We excluded P03 and P01 in the analyses, as these 
codes are characterized as symptoms in ICPC-2. In the 
analyses, we were only interested in conditions charac-
terized as disorders, as these might affect an individual’s 
daily life. All individuals who met the inclusion criteria in 
2017 were followed in 2018–2019, and their number of 
GP consultations were included in the analyses.

Pandemic data set
In the pandemic data set (2019–2021), the criteria of hav-
ing a pre-existing mental health problem were to have 
one or more consultations with a GP during 2019 that 
was coded with one of the same diagnostic codes as for 
the pre-pandemic data set. All individuals who met the 
inclusion criteria in 2019 were followed in 2020–2021, 
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and their number of GP consultations were included in 
the analyses.

Statistical analysis
All statistical analyses and data visualizations were con-
ducted using R Studio version 1.4.1717 [27, 28]. The R 
package boot was used for simulations [29], and ggplot2 
was used to visualize the time series [30]. We conducted 
analyses stratified by gender and age group, and for each 
diagnostic code (P76, P74, P79, P82, P86) separately.

First, we summarized the total number of consulta-
tions for each specific diagnostic code per week in the 
pre-pandemic data set (2017–2019) (see Fig. 2). Second, 
since we only had one observation period (2017–2019) 
to make predictions, we used bootstrap to estimate the 
mean Pearson correlation coefficient between the num-
ber of consultations per week in 2017 (inclusion year) 
and 2018 based on 10.000 randomly drawn samples from 
the data set with replacement. The same procedure, with 
estimating the mean Pearson correlation coefficient, was 
repeated for consultations in 2017 (inclusion year) and 
2019. The mean Pearson correlation coefficients were 

treated as fixed values in the model. In the randomly 
drawn samples, the number of consultations per week 
varied, and the mean Pearson correlation coefficient was 
therefore estimated based on 10,000 different combina-
tions of the data. Our model is based on the assumption 
that the variation we found in 2017–2019 is the same as 
the variation we could have found given more data from 
separate time periods before the pandemic. In other 
words, we assume that the variation in 2017–2019 repre-
sents the variation in any given three-year period, which 
we also could expect during 2019–2021. Hence, when 
drawing 10,000 random samples from the data, we sim-
ulated a sampling distribution of correlations between 
different years. This sampling distribution could then 
be used to draw inferences about what would happen in 
subsequent years if the pandemic did not affect the num-
ber of consultations.

To predict the number of consultations in 2020, the 
observed number of consultations per week during the 
inclusion year in the pandemic data set (2019) was mul-
tiplied with the mean Pearson correlation coefficient 
estimated between the years 2017 and 2018 from the 

Pre-pandemic data set 
(1,287,868 consultations)

Bootstrapped Pearson 

correlation coefficient 

A: Inclusion year 2017

& Observed 

consultations 2018 

Observed weekly 
consultations in 2021

Pandemic data set
(1,436,507 consultations)

Predicted 2020: Inclusion

year 2019* Pearson 

correlation coefficient A

Observed weekly 
consultations in 2020

Bootstrapped Pearson 

correlation coefficient 

B: Inclusion year 2017 

& Observed 

consultations 2019 

Predicted 2021: Inclusion

year 2019 * Pearson 

correlation coefficient B

Input data

Comparison

Observed weekly 
consultations in 2018

Observed weekly  
consultations in 2019

Prediction modelling 
for diagnostic code PXX, by

gender and age group

Input data

Inclusion year:
Observed weekly 

consultations in 2017

Inclusion year:
Observed weekly 

consultations in 2019

Fig. 2 Illustration of the statistical analysis. Each analysis only includes the total number of consultations per week of one of the five ICPC-2 
diagnoses of interest
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pre-pandemic data set (see Fig.  2). The same procedure 
was repeated for predicting the number of weekly con-
sultations in 2021, except for multiplying the observed 
number of consultations per week in 2019 (inclusion 
year in the pandemic data set) with the mean correla-
tion coefficient estimated between the years 2017 and 
2019 from the pre-pandemic data set. We multiplied the 
consultations during the inclusion year in the pandemic 
data set with the two correlation coefficients because 1) 
we assume that the associations between the number of 
consultations in different years should be constant across 
the two time periods if the pandemic had no effect, and 
2) we expect the number of consultations to be maxi-
mum the same as in the inclusion year, or lower. This is 
based on the pre-pandemic data set, where we generally 
found a higher correlation between the inclusion year 
and the following year and a lower correlation between 
the inclusion year and the second year. By multiplying 
the correlation coefficients with the observed number of 
consultations during 2019, the predicted number of con-
sultations in 2020 and 2021 was scaled to the number of 
consultations during the inclusion year in the pandemic 
data set.

Finally, we used Loess Regression with a 99.9% Confi-
dence Interval (CI) on the predicted number of consul-
tations per week in 2020 and 2021 to compare with the 
observed number of consultations per week in 2020 and 
2021 from the pandemic data set. We chose to use 99.9% 
CI, as our analyses were based on only one observa-
tion period (the pre-pandemic data set) to make predic-
tions. A smoothed line was applied to each time series 
plot (predicted and observed). The degree of smooth-
ing was tested using the geom_smooth() function in the 
ggplot2 package in R [30]. A span of 17% was found to 
be the optimal level for visualizing the time trends, which 
allowed both natural and seasonal irregularities in the 
time series while also showing an overall trend.

To calculate the mean difference between the observed 
and predicted number of consultations during the pan-
demic (2020–2021) for each diagnostic code, we first 
calculated the absolute difference between the observed 
and predicted number of consultation by using the abs() 
function. Lastly, to get the mean deviation from the pre-
dicted number of consultations, we divided the absolute 
difference with the total number of predicted consulta-
tions and multiplied it with 100. This percentage shows 
the mean difference between the observed and predicted 
number of consultations during the pandemic years. This 
procedure was repeated for each subgroup within each 
diagnostic code (gender and age groups).

In the beginning of January 2020, the Norwegian soci-
ety was aware of an outbreak of a potentially lethal virus 
in China, and by the end of January 2020, there were 

several news articles about the serious consequences if 
the virus spread to Norway. Therefore, we regard 2020 
as different from pre-pandemic years and decided not to 
include the pre-pandemic weeks in 2020 in our results. 
Since the aim of the study was to investigate changes in 
the number of mental health consultations in primary 
care among individuals with recent pre-existing men-
tal health problems during the pandemic, we only show 
results from week 11 in 2020 and onward, as this was the 
week the Norwegian government implemented the first 
strict confinement measures.

Ethics
This study was approved by The Regional Ethics Com-
mittee for Medical Research South-East Norway (June 
25th, 2021, #267200).

Results
Study population
The pre-pandemic data set included 1,287,868 regis-
tered consultations for depression, anxiety, phobia/OCD, 
PTSD, and eating disorders during 2017–2019, within 
176,514 unique patients (62% women) identified in the 
inclusion year. The pandemic data set included 1,436,507 
consultations during 2019–2021 within 186,824 unique 
patients (62% women) identified in the inclusion year. 
For more information about number of consultations 
and demographic information on unique patients in the 
two data sets see Supplementary table S1 and S2 in Addi-
tional file 1.

Anxiety disorder
The observed number of consultations for anxiety disor-
der among men was higher than predicted in May 2020 
and May 2021 (Fig. 3, upper left panel). The mean differ-
ence between the observed and predicted trend during 
the study period was 19%. As with men, there was also a 
period with an increased number of consultations among 
women in May 2020 and May 2021, but also in January 
2021 (Fig. 3, lower left panel). During the pandemic, the 
mean difference between the observed and predicted 
number of consultations was 27%. When divided by 
age groups, the pattern of more consultations during 
May 2020, January 2021 and May 2021 were evident in 
the age groups 25–39 years and 40–65 years, but not in 
18–24-year-olds (Fig.  3, right panels). During the study 
period, the mean difference between the two trends were 
13% in 18–24-year-olds, 25% in 25–39-year-olds, and 
32% in 40–65-year-olds.

PTSD
The observed number of consultations with a GP for 
PTSD was higher than predicted during extended 



Page 7 of 13Jensen et al. BMC Health Services Research         (2023) 23:1085  

periods of the pandemic across all groups. Among men, 
the periods with increased consultations were during 
spring/summer 2020, winter 2020, and spring 2021 (see 
Fig. 4, upper left panel). The mean difference between the 
observed and predicted trend was 37% during the study 
period. A similar pattern was also found for women, with 
increased consultations during spring/summer 2020, fall/
winter 2020, and spring/summer 2021, but also during 
fall 2021 (see Fig. 4, lower left panel). Among women, the 
mean difference between the two trends was 47%. Simi-
lar periods with significant differences among women 

were also found across all age groups, but the young-
est age group (18–24 years) had the longest period with 
more consultations than predicted (see Fig. 4, right pan-
els). During the pandemic, the mean difference between 
the observed and predicted consultations was 49% 
among those aged 18–24  years, 53% among those aged 
25–39 years, and 48% among those aged 40–65.

Eating disorders
GP consultations for eating disorders (anorexia ner-
vosa/bulimia) among men were low throughout the 

Fig. 3 Time series plots for observed consultations (solid red line) for anxiety disorder (ICPC-2 code P74) across gender and age groups 
with forecast (dashed blue line, with 99.9% confidence interval in grey). Blue fields represent periods with strict social distancing measures 
from the Norwegian government [31]
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study period. Therefore, we only show results for women 
and different age groups. Except from the beginning of 
March 2020 and end of December 2021, the observed 
number of consultations with a GP for eating disorders 
among women were much higher than predicted (see 
Fig.  5, upper panel). Among women, the mean differ-
ence between the observed and predicted trend during 
the two pandemic years was 87%. The same increase in 
observed consultations were found across the two old-
est age groups (25–39  years and 40–65  years). For the 

youngest age group, the number of consultations was 
significantly higher from the beginning of the restrictions 
(week 11, 2020) until February 2021. During the summer 
holiday and fall (mid-September to mid-October 2021) 
the levels decreased, and the difference was no longer 
significant. Throughout the study period, the mean dif-
ference in the number of observed and predicted con-
sultations was 84% among the youngest age group, 148% 
among the middle age group, and 139% among the oldest 
age group (see Fig. 5, lower panels).

Fig. 4 Time series plots for observed consultations (solid red line) for PTSD (ICPC-2 code P82) across gender and age groups with forecast 
(dashed blue line, with 99.9% confidence interval in grey). Blue fields represent periods with strict social distancing measures from the Norwegian 
government [31]
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Depression and phobia/OCD
During most of the study period, there were no signifi-
cant differences in observed vs. predicted number of con-
sultations for depressive disorder. However, there was a 
lower number of observed consultations in December 
2021 among men and 25–39-year-olds, and significantly 
fewer consultations among 18–24-year-olds from Sep-
tember to December 2021 (Supplementary Figure S1 in 
Additional file 1). There were generally no significant dif-
ferences between the observed and predicted number 
of consultations for phobia/OCD during the pandemic, 
except a significantly higher number of consultations 
during the spring of both 2020 and 2021 in the oldest age 
group (40–65 years) (Supplementary Figure S2 in Addi-
tional file 1).

Discussion
Our study, which includes nationwide registry data from 
2017–2021, indicates that the COVID-19 pandemic has 
differently affected service utilization for various mental 
health problems. Among individuals with pre-existing 
mental health problems, we found a massive increase 

in primary care consultations for PTSD and eating dis-
orders during the pandemic compared to the pre-pan-
demic years. The increase in consultations for PTSD 
was most apparent among the youngest age group, while 
the increase in consultations for eating disorders was 
apparent among women and all age groups. We also 
found that the number of consultations for anxiety dis-
order were higher than predicted in time periods follow-
ing strict social distancing measures. Further, we found 
no or minor changes in the number of consultations for 
depression and phobia/OCD.

Our results show that the number of GP consultations 
for mental health problems among individuals with a his-
tory of mental health problems increased or remained 
stable during the pandemic years. This indicates that pri-
mary care succeeded in providing and sustaining health-
care for this vulnerable group even during a national 
crisis. The general finding of increased use of primary 
care during the pandemic years among this group is in 
line with the study by Janoczkin et al. [21]. The increased 
use of primary care among some individuals with a pre-
existing mental health problem might be due to several 

Fig. 5 Time series plots for observed consultations (solid red line) for eating disorders (ICPC-2 code P86) among women and age groups 
with forecast (dashed blue line, with 99.9% confidence interval in grey). Blue fields represent periods with strict social distancing measures 
from the Norwegian government [31]
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factors. Firstly, the experience of symptom worsening and 
risk of relapse in this group might increase the service 
utilization, which have been reported in several reviews 
[32–34]. However, one review did not find any symptom 
worsening among individuals with pre-existing mental 
health problems [19]. Secondly, the increased number of 
GP consultations among our sample could be the result 
of displacing nurses from low threshold services for men-
tal health care in municipalities for corona-related tasks, 
as this might have reduced municipal mental health 
care provision. Thirdly, it could be the result of reduced 
access to specialist health care [4], which could worsen 
mental health problems and increase the need for help 
in primary care. Lastly, the increased number of GP con-
sultations for mental health problems might reflect that 
GP offices have been open during the pandemic, with 
increased use of e-consultations. E-consultations likely 
made it easier for GPs to follow their patients more regu-
larly, which could lead to more consultations for mental 
health problems [35]. The new daily routines and work-
situation caused by the strict confinement measures 
could also influence the use of GP consultations, due 
to more time at home, less meetings, and more flex-
ible work-schedules. However, the present study cannot 
investigate any causal relationships, and it is likely that 
multiple factors operate at the same time.

We found a higher number of observed GP consulta-
tions than predicted for anxiety disorder after the first 
and second periods with strict contact-reducing meas-
ures (except in the youngest age group). In addition, we 
also found increased consultations during the second 
period with strict contact-reducing measures among 
women and the two oldest age groups. Our result contra-
dicts studies that have found a reduction in the number 
of primary care consultations for anxiety [6, 7]. The dif-
ferent result might be due to the fact that Lemanska et al. 
[7] and Mansfield et al. [6] investigated primary care con-
sultations for anxiety in the general population and not 
specifically among individuals with a history of mental 
health problems. The finding of increased consultations 
with GPs after periods with strict restrictions might indi-
cate that some people were reluctant to use mental health 
services during the strict periods and that the increase 
was due to a spill-over effect after the strict measures 
were alleviated. One explanation could be that individu-
als were afraid of getting infected with the virus at the GP 
office or stayed at home due to public health restrictions 
[4, 32]. Since we also found increased number of consul-
tations during the second strict period among women 
and the two oldest age groups, this might indicate that 
social distancing measures triggered or exacerbated 
symptoms among some, but not all, individuals, which 
have been previously documented [36, 37].

Further, we found a large increase in the number of 
consultations for PTSD in several periods during both 
pandemic years. The increase was observed after the 
first strict period, and during and after the second strict 
period among both genders. In addition, there were also 
a period with increased number of consultations dur-
ing the fall of 2021 among women and all age groups. 
Our results specifically indicate that the youngest age 
group (18–24 years) have been more affected by the pan-
demic, compared to the older age groups. The young-
est age group had the largest and longest period where 
the consultations exceeded the predicted levels, which 
lasted from April 2020-February 2021. This is in line 
with a Norwegian study on the general population that 
found that the risk of fulfilling the symptom criteria for 
PTSD was associated with lower age [38]. The finding 
of increased consultations for PTSD adds to the litera-
ture using survey data, as some studies have found that 
a considerable proportion of psychiatric patients have 
reported severe PTSD-like symptoms during the ini-
tial stage of the pandemic [39, 40]. One possible expla-
nation for the present finding could be that individuals 
with pre-existing mental health problems have a higher 
risk of developing PTSD than individuals without a his-
tory of mental health conditions, as were documented in 
a Norwegian sample [41]. Therefore, the pandemic may 
have increased stress levels among individuals with a pre-
existing mental health problem, which in turn might have 
triggered or exacerbated symptoms of PTSD. However, 
there are debates as to whether the COVID-19 pandemic 
can be considered a traumatic event and fulfill DSM-
5’s Criterion A for receiving a PTSD diagnosis [42]. It is 
therefore more likely that the pandemic increased symp-
toms among some individuals who already struggled 
with PTSD before the pandemic. Another explanation 
could be a biological effect through the COVID-19 virus 
itself or via inflammatory or other immune processes 
[43], as increased plasma concentration of the inflam-
matory marker C-reactive protein (CRP) are associated 
with PTSD symptoms [44]. However, estimates from the 
Norwegian Institute of Public Health suggest that less 
than 10% of the Norwegian population had been infected 
by the coronavirus by the end of 2021 [45], compared to 
40–70% of the population by the end of June 2022 [46].

Lastly, we found a massive increase in the number 
of observed consultations for eating disorders among 
women and all age groups. Except from the beginning 
of the pandemic in 2020, the end of 2021, and between 
February 2021-March 2021 among the youngest age 
group (18–24  years), the observed number of consulta-
tions exceeded the predicted number of consultations 
during both pandemic years. This is the opposite of 
what Mansfield et al. [6] found in their study on primary 
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care consultations in the general population, but sup-
ports findings from specialized health care on service 
use [47–49]. The divergent finding of Mansfield et  al. 
[6] might be due to sample differences, as our finding is 
in line with studies from specialized health care, where 
individuals have an existing mental disorder [47–49]. A 
systematic review reported symptom worsening among 
individuals with eating disorders during the first year of 
the pandemic [33], but the variation in reported symp-
tom worsening is large [50]. When looking at the litera-
ture on children and adolescents, a Norwegian registry 
study found a major increase in the use of mental health 
services (both primary- and specialist care) for eating 
disorders during the first year of the pandemic [51]. Our 
study extends the research findings on children and ado-
lescents and shows that the increased use of health care 
for eating disorders also is evident among adults with a 
history of mental health problems. Symptoms worsening 
and the increased number of GP consultations for eating 
disorders during the pandemic could be the result of iso-
lation, loss of structure, changes to routines, and negative 
influence of social media [52].

In all time series plots, there was a sharp decline in 
the number of observed consultations during December 
2021, while this was not the case for December 2020. 
This is a statistical artefact probably due to some con-
sultations in December 2021 being registered in January 
2022, and thus not included in the pandemic data set.

There are several strengths of this study. Firstly, the 
use of data from KUHR captures all patient encounters 
with publicly funded GPs in Norway, due to population 
coverage and specifically assigned GPs for all Norwegian 
citizens. Secondly, we had access to data from both 2020 
and 2021, as a major limitation of the existing literature 
on the effects of the pandemic on mental health is the use 
of data from only 2020. Thirdly, our study design is based 
on an identical statistical procedure for the two data sets. 
Individuals with a pre-existing mental health problem 
were identified before the pandemic in both data sets 
(2017 and 2019). In addition, the number of consulta-
tions among these individuals was examined over two 
years, either before the pandemic (2018–2019) or during 
the pandemic (2020–2021). Fourthly, by measuring the 
use of primary care, we may have captured more indi-
viduals who have experienced mental health problems 
in our study population, as there is no need for a refer-
ral to get in contact with a GP or a risk of being rejected. 
This might give a better indication of how the pandemic 
has affected mental health compared to using data from 
specialist health care, which has capacity problems and is 
based on referrals.

Our study also has some limitations. Firstly, we only 
had access to data from 2017–2021. Thus, we only 

had one observation period before the outbreak of the 
COVID-19 virus. However, by using bootstrap we tried 
to compensate for the lack of access to more time peri-
ods before the pandemic when estimating the correla-
tion coefficients used to make predictions. Secondly, 
we defined individuals as having a pre-existing mental 
health problem in the two data sets based on one inclu-
sion year (2017 and 2019 respectively). Hence, we do 
not know if the patients defined as having a pre-existing 
mental health problem in our two data sets had frequent 
contact with GPs prior to the inclusion years. However, 
by relying on one inclusion year, we made the definition 
of pre-existing mental health problems identical in the 
two data sets. Thirdly, we assume that the pre-pandemic 
data set reflects a normal service use pattern and that the 
major difference between the two data sets is associated 
with the pandemic. In other words, we do not consider 
whether the mental health problems’ prevalence or ser-
vice use may have changed due to other factors during 
the pandemic. Fourthly, our prediction model is based on 
the assumption that the number of weekly GP consulta-
tions during the pandemic years are maximum the same 
or less than the consultations during the pre-pandemic 
years. In other words, we assume a stable development 
of GP consultations over time. However, it is likely that 
the trend of consultations is more nuanced and varies 
between years. Despite this, the predicted number of 
consultations for depression and phobia/OCD largely 
overlapped with the observed number of consultations, 
which indicates that our prediction model was able to 
make good predictions. Lastly, we rely on mental health 
problems diagnosed by GPs in routine care settings [53]. 
However, one study found that diagnoses in health reg-
istries (including KUHR) have moderate sensitivity and 
excellent specificity [54]. Moreover, we have no reason to 
believe that the diagnostic practice among GPs for men-
tal health problems have changed during the pandemic.

Conclusions
This study demonstrates that the COVID-19 pandemic 
has affected service utilization for mental health prob-
lems in various ways. Among some individuals with a pre-
existing mental health problem, the use of primary care 
increased during the two pandemic years. Specifically, 
individuals with anxiety, PTSD, and eating disorders have 
been most affected by the pandemic and may have expe-
rienced clinical deterioration and relapse. In comparison, 
the pattern of service use among individuals with depres-
sion or phobia/OCD generally remained unchanged dur-
ing the pandemic. Our study has implications for mental 
health care during a future crisis, as we have identified 
groups of mental health problems that might need special 
attention during a global stressor such as a pandemic.



Page 12 of 13Jensen et al. BMC Health Services Research         (2023) 23:1085 

Abbreviations
COVID-19  Coronavirus disease 2019
GP  General Practitioner
OCD  Obsessive-compulsive disorder
PTSD  Post-traumatic stress disorder
Beredt C19  Norwegian emergency preparedness register for COVID-19
KUHR  The Norwegian Control and Payment of Health Reimbursements 

Database
ICPC-2  International Classification of Primary Care system,  2nd edition

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12913- 023- 10108-3.

Additional file 1: Supplementary table S1. Detailed information about 
total number of consultations for mental health problems with general 
practitioners before and during the COVID-19 pandemic. Supplementary 
table S2. Demographic information about individuals registered with 
mental health problems at their general practitioner before and during 
the COVID-19 pandemic. Supplementary figure S1. Time series plots for 
observed consultations (solid red line) for depression (ICPC-2 code P76) 
across gender and age groups with forecast (dashed blue line, with 99.9% 
confidence interval in grey). Blue fields represent periods with strict social 
distancing measures from the Norwegian government [1]. Supplemen-
tary figure S2. Time series plots for observed consultations (solid red 
line) for phobia/OCD (ICPC-2 code P79) across gender and age groups 
with forecast (dashed blue line, with 99.9% confidence interval in grey). 
Blue fields represent periods with strict social distancing measures from 
the Norwegian government [1].

Acknowledgements
Not applicable.

Authors’ contributions
All authors provided substantial contribution to the study conception and 
design. Data preparation, and analysis were performed by LJH, PJ and CM. 
The first draft of the manuscript was written by PJ and all authors contributed 
to revising the manuscript. All authors have read and approved the final 
manuscript.

Funding
Open access funding provided by Norwegian Institute of Public Health (FHI) 
This study was funded by The Research Council of Norway (#324620).

Availability of data and materials
The data used in this study contain individual-level linked information from 
public health registries as part of Beredt C19. Data are not available for 
external use due to legal restrictions, but researchers may request linked data 
from the same health registries used in this study by filling out an electronic 
application at Helsedata.no (https:// helse data. no/ en/).

Declarations

Ethics approval and consent to participate
This study was approved by The Regional Ethics Committee for Medical 
Research South-East Norway (June 25th, 2021, #267200). The current study 
only got access to the data needed from the Beredt C19 and not the entire 
database or full data sources (data minimization). Data used in this study was 
based on de-identified and routinely collected registry data from the entire 
Norwegian population. According to the Norwegian Health Registry Act §19, 
requirement of informed consent from study participants was waived by The 
Regional Ethics Committee for Medical Research South-East Norway. This 
study was performed in accordance with the ethical standards of the Declara-
tion of Helsinki. 

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1 Department of Mental Disorders, Norwegian Institute of Public Health, 
Oslo, Norway. 2 Department of Psychology, University of Oslo, Oslo, Norway. 
3 Department of Disease Burden, Norwegian Institute of Public Health, Bergen, 
Norway. 4 Department of Mental Health and Suicide, Norwegian Institute 
of Public Health, Oslo, Norway. 5 Department of Child Health and Develop-
ment, Norwegian Institute of Public Health, Oslo, Norway. 6 Centre of Public 
Health Sciences, Faculty of Medicine, School of Health Sciences, University 
of Iceland, Reykjavik, Iceland. 7 Unit of Integrative Epidemiology, Institute 
of Environmental Medicine, Karolinska Institutet, Stockholm, Sweden. 8 Depart-
ment of Epidemiology, Harvard TH Chan School of Public Health, Boston, MA, 
USA. 

Received: 3 May 2023   Accepted: 3 October 2023

References
 1. World Health Organization. WHO Director-General’s opening remarks 

at the media briefing on COVID-19 - 11 March 2020 who.int: WHO; 
2020 [Available from: https:// www. who. int/ direc tor- gener al/ speec hes/ 
detail/ who- direc tor- gener al-s- openi ng- remar ks- at- the- media- brief 
ing- on- covid- 19--- 11- march- 2020.

 2. Chiesa V, Antony G, Wismar M, Rechel B. COVID-19 pandemic: 
health impact of staying at home, social distancing and ‘lockdown’ 
measures—a systematic review of systematic reviews. J Public Health. 
2021;43(3):e462–81.

 3. World Health Organization. The impact of COVID-19 on mental, neuro-
logical and substance use services: results of a rapid assessment. Geneva: 
World Health Organization; 2020. Available from: https:// iris. who. int/ bitst 
ream/ handle/ 10665/ 335838/ 97892 40012 455- eng. pdf? seque nce=1.

 4. Fosse R, Birkeland M, Blix I, Strand M, Møller P, Thoresen S. Covid-19: Reak-
sjoner hos brukere av behandlingstilbud for psykiske vansker og rusprob-
lemer. Norsk tidsskrift for norsk psykologforening. 2020;57(11):812–23.

 5. Regjeringen. Livskvalitet, psykisk helse og rusmiddelbruk under Covid-
19-pandemien: Utfordringsbilde og anbefalte tiltak. 2021. Available from: 
https:// www. regje ringen. no/ conte ntass ets/ f3f79 f0e0a cf4ae baa05 d17bf 
db4fb 28/ rappo rt- fra- ekspe rtgru ppeli vskva litet- psyki sk- helse- og- rusmi 
ddelb ruk. pdf.

 6. Mansfield KE, Mathur R, Tazare J, Henderson AD, Mulick AR, Carreira H, 
et al. Indirect acute effects of the COVID-19 pandemic on physical and 
mental health in the UK: a population-based study. Lancet Digital Health. 
2021;3(4):e217–30.

 7. Lemanska A, Hoang U, Jeffreys N, Bankhead C, Bhui K, Ferreira F, 
et al. Study into COVID-19 crisis using primary care mental health 
consultations and prescriptions data. Stud Health Technol Inform. 
2021;281:759–63.

 8. Carr MJ, Steeg S, Webb RT, Kapur N, Chew-Graham CA, Abel KM, et al. 
Effects of the COVID-19 pandemic on primary care-recorded mental ill-
ness and self-harm episodes in the UK: a population-based cohort study. 
Lancet Public Health. 2021;6(2):e124–35.

 9. Williams R, Jenkins DA, Ashcroft DM, Brown B, Campbell S, Carr MJ, et al. 
Diagnosis of physical and mental health conditions in primary care dur-
ing the COVID-19 pandemic: a retrospective cohort study. Lancet Public 
Health. 2020;5(10):e543–50.

 10. Hvide HK, Johnsen J. COVID-19 and mental health: a longitudinal popula-
tion study from Norway. Eur J Epidemiol. 2022;37(2):167–72.

 11. Lewis KJ, Lewis C, Roberts A, Richards NA, Evison C, Pearce HA, et al. The 
effect of the COVID-19 pandemic on mental health in individuals with 
pre-existing mental illness. BJPsych Open. 2022;8(2):e59.

 12. Moreno C, Wykes T, Galderisi S, Nordentoft M, Crossley N, Jones N, et al. 
How mental health care should change as a consequence of the COVID-
19 pandemic. Lancet Psychiatry. 2020;7(9):813–24.

 13. Diseases TLI. The intersection of COVID-19 and mental health. Lancet. 
2020;20(11):1217.

https://doi.org/10.1186/s12913-023-10108-3
https://doi.org/10.1186/s12913-023-10108-3
https://helsedata.no/en/
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://iris.who.int/bitstream/handle/10665/335838/9789240012455-eng.pdf?sequence=1
https://iris.who.int/bitstream/handle/10665/335838/9789240012455-eng.pdf?sequence=1
https://www.regjeringen.no/contentassets/f3f79f0e0acf4aebaa05d17bfdb4fb28/rapport-fra-ekspertgruppelivskvalitet-psykisk-helse-og-rusmiddelbruk.pdf
https://www.regjeringen.no/contentassets/f3f79f0e0acf4aebaa05d17bfdb4fb28/rapport-fra-ekspertgruppelivskvalitet-psykisk-helse-og-rusmiddelbruk.pdf
https://www.regjeringen.no/contentassets/f3f79f0e0acf4aebaa05d17bfdb4fb28/rapport-fra-ekspertgruppelivskvalitet-psykisk-helse-og-rusmiddelbruk.pdf


Page 13 of 13Jensen et al. BMC Health Services Research         (2023) 23:1085  

 14. Seo JH, Kim SJ, Lee M, Kang JI. Impact of the COVID-19 pandemic on 
mental health service use among psychiatric outpatients in a tertiary 
hospital. J Affect Disord. 2021;290:279–83.

 15. Liu C, Stevens C, Conrad R, Hahm H. Evidence for elevated psychiatric 
distress, poor sleep, and quality of life concerns during the COVID-19 
pandemic among US young adults with suspected and reported psychi-
atric diagnoses. Psychiatry Res. 2020;292: 113345.

 16. Yao H, Chen J-H, Xu Y-F. Patients with mental health disorders in the 
COVID-19 epidemic. Lancet Psychiatry. 2020;7(4): e21.

 17. Chatterjee SS, Mukherjee A. Impact of COVID-19 pandemic on pre-
existing mental health problems. Asian J Psychiatr. 2020;51: 102071.

 18. Grover S, Dua D, Sahoo S, Mehra A, Nehra R, Chakrabarti S. Why all COVID-
19 hospitals should have mental health professionals: The importance of 
mental health in a worldwide crisis! Asian J Psychiatr. 2020;51: 102147.

 19. Robinson E, Sutin AR, Daly M, Jones A. A systematic review and meta-
analysis of longitudinal cohort studies comparing mental health 
before versus during the COVID-19 pandemic in 2020. J Affect Disord. 
2022;296:567–76.

 20. Ridout KK, Alavi M, Ridout SJ, Koshy MT, Harris B, Dhillon I, et al. Changes 
in diagnostic and demographic characteristics of patients seeking mental 
health care during the early COVID-19 pandemic in a large, community-
based health care system. J Clin Psychiatry. 2021;82(2):20m13685.

 21. Janoczkin A, Kiers S, Edara N, He P, Li Y. Impact of COVID-19 pandemic 
on emergency psychiatry-Millcreek community hospital, Erie. PA Compr 
Psychiatry. 2021;110: 152255.

 22. Linde ES, Varga TV, Clotworthy A. Obsessive-compulsive disorder during 
the COVID-19 pandemic-a systematic review. Front Psych. 2022;13: 
806872.

 23. Gao Y, Bagheri N, Furuya-Kanamori L. Has the COVID-19 pandemic lock-
down worsened eating disorders symptoms among patients with eating 
disorders? A systematic review. J Public Health. 2022;30(11):2743–52.

 24. Arora T, Grey I, Östlundh L, Lam KBH, Omar OM, Arnone D. The 
prevalence of psychological consequences of COVID-19: A systematic 
review and meta-analysis of observational studies. J Health Psychol. 
2022;27(4):805–24.

 25. Lindman AES. Emergency preparedness register for COVID-19 (Beredt 
C19) fhi.no2020 [updated 26.08.2021. Available from: https:// www. fhi. no/ 
en/ id/ infec tious- disea ses/ coron avirus/ emerg ency- prepa redne ss- regis 
ter- for- covid- 19/.

 26. WONCA. ICPC-2: International classification of primary care. 2nd ed. 
Oxford: Oxford University Press; 2005.

 27. R Core Team. A language and environment for statistical computing. 
Vienna, Austria: R Foundation for Statistical Computing; 2020.

 28. RStudio Team. RStudio: integrated development for R. Boston, MA: RStu-
dio, Inc; 2019.

 29. Canty A, Ripley BD. boot: Bootstrap R (S-Plus) Functions. R package ver-
sion 1.3-28.1. 2021.

 30. Wickham H. ggplot2: elegant graphics for data analysis. R package ver-
sion 3.3.5. ed. New York: Springer-Verlag; 2016.

 31. Regjeringen. Tidslinje: myndighetenes håndtering av koronasituasjonen: 
Regjeringen; 2020 [Available from: https:// www. regje ringen. no/ no/ tema/ 
Koron asitu asjon en/ tidsl inje- koron aviru set/ id269 2402/.

 32. Murphy L, Markey K, O’Donell C, Moloney M, Doody O. The impact of 
the COVID-19 pandemic and its related restrictions on people with pre-
existent mental health conditions: a scoping review. Arch Psychiatr Nurs. 
2021;35(4):375–94.

 33. Carvalho S, Coelho CG, Kluwe-Schiavon B, Magalhães J, Leite J. The acute 
impact of the early stages of COVID-19 pandemic in people with pre-
existing psychiatric disorders: a systematic review. Int J Environ Res Public 
Health. 2022;19(9):5140.

 34. Neelam K, Duddu V, Anyim N, Neelam J, Lewis S. Pandemics and pre-
existing mental illness: a systematic review and meta-analysis. Brain 
Behav Immun Health. 2021;10: 100177.

 35. Ward K, Vagholkar S, Sakur F, Khatri NN, Lau AY. Visit types in primary care 
with telehealth use during the COVID-19 pandemic: systematic review. 
JMIR Med Inform. 2022;10(11): e40469.

 36. Brooks SK, Webster RK, Smith LE, Woodland L, Wessely S, Greenberg N, 
et al. The psychological impact of quarantine and how to reduce it: rapid 
review of the evidence. Lancet. 2020;395(10227):912–20.

 37. Marroquín B, Vine V, Morgan R. Mental health during the COVID-19 pan-
demic: effects of stay-at-home policies, social distancing behavior, and 
social resources. Psychiatry Res. 2020;293: 113419.

 38. Bonsaksen T, Heir T, Schou-Bredal I, Ekeberg Ø, Skogstad L, Grimholt TK. 
Post-traumatic stress disorder and associated factors during the early 
stage of the COVID-19 pandemic in Norway. Int J Environ Res Public 
Health. 2020;17(24):9210.

 39. Ting TC, Wong AW, Liu W, Leung FL, Ng MT. Impact of COVID-19 outbreak 
on posttraumatic stress in patients with psychiatric illness. Psychiatry Res. 
2021;303: 114065.

 40. Hao F, Tan W, Jiang L, Zhang L, Zhao X, Zou Y, et al. Do psychiatric patients 
experience more psychiatric symptoms during COVID-19 pandemic and 
lockdown? A case-control study with service and research implications 
for immunopsychiatry. Brain Behav Immun. 2020;87:100–6.

 41. Lassemo E, Sandanger I, Nygård JF, Sørgaard KW. The epidemiology of 
post-traumatic stress disorder in Norway: trauma characteristics and 
pre-existing psychiatric disorders. Soc Psychiatry Psychiatr Epidemiol. 
2017;52(1):11–9.

 42. Norrholm SD, Zalta A, Zoellner L, Powers A, Tull MT, Reist C, et al. Does 
COVID-19 count?: Defining Criterion A trauma for diagnosing PTSD dur-
ing a global crisis. Depress Anxiety. 2021;38(9):882–5.

 43. Grant JE, Drummond L, Nicholson TR, Fagan H, Baldwin DS, Fineberg NA, 
Chamberlain SR. Obsessive-compulsive symptoms and the Covid-19 pan-
demic: A rapid scoping review. Neurosci Biobehav Rev. 2022;132:1086–98.

 44. Eraly SA, Nievergelt CM, Maihofer AX, Barkauskas DA, Biswas N, Agorastos 
A, et al. Assessment of plasma C-reactive protein as a biomarker of post-
traumatic stress disorder risk. JAMA Psychiat. 2014;71(4):423–31.

 45. Knudsen AKS, Madsen C, Forthun I, Tvedten HM, Dahl J, Lyngstad TM, 
et al. «Dødelighet i Norge under koronapandemien 2020–2022» [Mortal-
ity in Norway during the COVID-19 Pandemic 2020–2022]. Rapport 2023. 
Oslo: Folkehelseinstituttet; 2023.

 46. Folkehelseinstituttet. Covid-19-epidemien: Risiko ved covid-19-epide-
mien, influensa og RSV-infeksjon i Norge. Oslo: Folkehelseinstituttet; 2022.

 47. Ayton A, Viljoen D, Ryan S, Ibrahim A, Ford D. Risk, demand, capacity and 
outcomes in adult specialist eating disorder services in South-East of 
England before and since COVID-19. BJPsych Bull. 2021;46(2):89–95.

 48. Hansen SJ, Stephan A, Menkes DB. The impact of COVID-19 on eating 
disorder referrals and admissions in Waikato, New Zealand. J Eat Disord. 
2021;9(1):105.

 49. Irigoyen-Otinano M, Gonzalez-Pinto A, Llorca-Bofi V, Adrados-Perez M, 
Arenas-Pijoan L, Torterolo G, et al. Increase in urgent care for patients with 
an eating disorder during the COVID-19 pandemic in a Spanish province. 
Rev Psiquiatr Salud Ment. 2021;15(2):142–6.

 50. Linardon J, Messer M, Rodgers RF, Fuller-Tyszkiewicz M. A systematic 
scoping review of research on COVID-19 impacts on eating disorders: a 
critical appraisal of the evidence and recommendations for the field. Int J 
Eat Disord. 2022;55(1):3–38.

 51. Surén P, Skirbekk AB, Torgersen L, Bang L, Godøy A, Hart RK. Eating disor-
der diagnoses in children and adolescents in Norway before vs during 
the COVID-19 pandemic. JAMA Netw Open. 2022;5(7): e2222079.

 52. Devoe DJ, Han A, Anderson A, Katzman DK, Patten SB, Soumbasis A, Dimi-
tropoulos G. The impact of the COVID‐19 pandemic on eating disorders: 
A systematic review. Int J Eat Disord. 2023;56(1):5–25.

 53. Hetlevik Ø, Solheim M, Gjesdal S. Use of GP services by patients with 
schizophrenia: a national cross-sectional register-based study. BMC 
Health Serv Res. 2015;15(1):1–8.

 54. Torvik FA, Ystrom E, Gustavson K, Rosenström TH, Bramness JG, Gillespie 
N, et al. Diagnostic and genetic overlap of three common mental disor-
ders in structured interviews and health registries. Acta Psychiatr Scand. 
2018;137(1):54–64.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://www.fhi.no/en/id/infectious-diseases/coronavirus/emergency-preparedness-register-for-covid-19/
https://www.fhi.no/en/id/infectious-diseases/coronavirus/emergency-preparedness-register-for-covid-19/
https://www.fhi.no/en/id/infectious-diseases/coronavirus/emergency-preparedness-register-for-covid-19/
https://www.regjeringen.no/no/tema/Koronasituasjonen/tidslinje-koronaviruset/id2692402/
https://www.regjeringen.no/no/tema/Koronasituasjonen/tidslinje-koronaviruset/id2692402/

	Contact with primary care physicians among adults with pre-existing common mental health problems during the COVID-19 pandemic: a registry-based study from Norway
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Introduction
	Material and methods
	Data sources
	The Norwegian Control and Payment of Health Reimbursements Database (KUHR)
	The National Population Register

	Design
	Pre-pandemic data set
	Pandemic data set

	Statistical analysis
	Ethics

	Results
	Study population
	Anxiety disorder
	PTSD
	Eating disorders
	Depression and phobiaOCD

	Discussion
	Conclusions
	Anchor 25
	Acknowledgements
	References


