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Changes in mental health symptoms from April
(COVID-19 outbreak) to December 2020 in
Norway: A two-wave study

Kristen Hagen®?3*, Stian Solem?*, Anne Kristin Stavrum>®, Jarle Eid”®, Gerd Kvale®?,
Oddrun Samdal?® and Stephanie Le Hellard*>®

Abstract: The main objective of the study was to investigate changes in mental
health symptoms from the start of the pandemic in Norway (April) to

December 2020. A total of 6017 participants completed an assessment of the
survey at both time points. Main Outcome Measures: Symptoms of anxiety and
depression were measured at both time points. Demographic variables and poten-
tial risk factors were assessed. There were significant changes (slight increase) in
anxiety and depression, but effect sizes were small. Increases in symptoms in
anxiety and depression occurred more in the general population than for people
with pre-existing mental health problems. Baseline level of symptoms was the most
important risk factor. Other significant risk factors included female sex, students,
pre-existing mental health problems, increased tobacco use, lost job, and lacking
government trust. The longitudinal results replicated findings from the first phase of
the pandemic, suggesting that the number of risk factors experienced is associated
with symptom severity. The results suggest that mental health symptoms have
been quite stable from April to December but with a slight increase among people
presenting with subclinical symptoms in April. The study obtained ethical approval
from the Regional Committee for Medical and Health Research (REK Nord, 123,324).

Subjects: Health & Society; Health Conditions; Public Health Policy and Practice
Keywords: COVID-19; depression; anxiety; resilience; vulnerability; coping

1. Introduction and background

In Norway (population of 5.4 million), the coronavirus (COVID-19) was confirmed on February 26.
For the remainder of that year, there has been continuously changes in number of people affected
and different restrictions imposed. The number of infected increased from March before declining
in April. Rates started increasing again slightly in August and there was a stronger increase in
November. At the end of 2020, there were 50,138 infected across the nation. Almost 1 year into
the epidemic, the effects on mental health are unclear. However, register data on Norwegian
general practitioners’ consultation regarding mental health suggested a possible increase from
September to December 2020 (Hvide & Johnsen, 2022). This led the authors to raise concerns
about potential accumulation of adverse effects of the pandemic on mental health.

Several cross-sectional surveys suggest somewhat higher rates of anxiety and depression and
PTSD symptoms compared to historical estimates before the pandemic broke out (Fancourt et al.,
2021; Hagen et al,, 2021; Lai et al., 2020; Li et al., 2021; A et al., 2020; Rodriguez-Rey et al., 2020;
Sun et al., 2021; Wang, Pan, Wan, Tan, Xu, Ho et al., 2020). Different risk factors for mental health
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problems have included younger people (students), people in the high-risk group, women, people
with a history of mental health issues, and people losing their job and living in poverty (Cao et al.,
2020; Druss, 2020; Fancourt et al.,, 2021; Lai et al., 2020; A et al., 2020; Rodriguez-Rey et al., 2020;
Rossi et al., 2020; Wright et al., 2020; Yao et al., 2020). Socioeconomic status could be associated
with the pandemics impact on mental health. However, a Norwegian longitudinal study found no
evidence of such an effect (Reme et al, 2022). The study found that increase in depressive
symptoms was associated with lower levels of depression prior to COVID-19 and female gender.
This could be indicative of subclinical changes.

In 2021, we published findings from a cross-sectional survey during the first month of the outbreak
(Hagen et al., 2021). The study found that compared with studies pre-COVID-19, the levels of anxiety
and depression were slightly higher (small effect sizes, d = 0.2-0.3). Furthermore, there was an
increase in anxiety and depression symptoms with the accumulation of risk factors experienced.
Ten specific risk factors were explored including possible/confirmed infection for oneself or one’s
family, female/other gender, students, having mental health problems, increased use of tobacco,
increased use of alcohol, less exercise, losing employment, suffering economic impact, and having
lower education. The results suggested that the total number of risk factors was significantly
associated with symptoms of depression and anxiety. Overall, the results resembled previous
research suggesting that the vast majority of the sample was resilient, but certain risk factors were
associated with unhelpful coping. With respect to gender, fear of COVID-19 could be higher among
women than men and the pandemic could affect mental health differently with more anxiety and
distress in women (Sdnchez-Teruel et al., 2022; Sédnchez-Teruel, Robles-Bello, Valencia-Naranjo et al.,
2021). This may be a result of gender differences in the emotional reactions related to the pandemic,
as studies have indicated that gender may moderate the relationship between emotional stressors
and resilience (Sanchez-Teruel et al., 2022), although the findings regarding the role of gender have
been inconclusive (Robles-Bello et al., 2022; Sdnchez-Teruel, Robles-Bello, Sarhani-Robles et al., 2021)

However, cross-sectional surveys cannot address changes in mental health symptoms. There
have been some longitudinal studies reported. These have addressed changes in symptom based
on existing register studies or changes from the outbreak and for the first couple of months into
the epidemic. The longitudinal studies appear to be more conservative in their statements con-
cerning increases in mental health symptoms than most of the cross-sectional studies. In
a longitudinal survey from the UK, there was evidence that anxiety had increased during COVID-
19 compared with pre-pandemic assessments (Asf et al., 2021). However, symptoms of depression
were stable. The percentage of individuals with probable anxiety disorder (based on GAD-7 scores)
increased from 13% to 24%. These findings correspond with a study (Pierce et al., 2020) finding
that the prevalence of clinically significant levels of mental distress rose from 18.9% in 2018-19 to
27.3% in April 2020 (1 month into lockdown).

There are suggestions that anxiety could increase initially as a response to changes in society
(Asf et al., 2021). Others have found that symptoms of anxiety may decrease, while levels of
depressive symptoms are more stable during the first months (O’Connor et al., 2021). Worry could
be an initial reaction to changes in circumstances, which could normalize with time (Wang, Pan,
Wan, Tan, Xu, McIntyre et al., 2020). Results have also been somewhat conflicting. A study from
Spain found initial increase in depression while anxiety symptoms were stable (Gonzalez-Sanguino
et al.,, 2020). There are also indications that many are coping quite well. One study on the well-
being of older Swedish adults found that they were doing just as well as before the pandemic (Kivi
et al,, 2021). Many have also cautioned about possible detrimental effects for people with existing
mental health problems. However, studies have also suggested that this group could show little
change in mental health symptoms (Pan et al., 2021; Pinkham et al., 2020) and that the observed
increases in symptoms occur more among those without existing mental health problems.

A picture emerging from the literature seems to be that the highest increase in mental health
problems could occur immediately after an outbreak or a lockdown (Li et al., 2021), before
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symptoms decrease as people adapt to their circumstances (Bendau et al,, 2021; Mata et al,,
2021). Also, changes may not be as dramatic as suggested by many as symptoms may be quite
stable (A et al., 2020). Effects of quarantine may also not have dramatic effects for the first couple
of weeks (Canet-Juric et al.,, 2020). In Norway, it has been found that mental health problems
among adolescents have increased slightly (Hafstad et al., 2021). However, all these studies have
focused on response in the initial period after the outbreak. Studies are lacking on longer term
coping.

To better understand the impact on mental health during the COVID-19 outbreak, we designed
a study that will follow participants from the time of the outbreak to 2022. The aim of the current
study was to report on data (symptoms of anxiety and depression) from the first (April 2020) to
the second wave (December 2020) of data collection. We also wanted to test the findings from
wave 1 that certain risk factors, and the number of risk factors for mental health problems
experienced, the more distress will be reported. Our main hypothesis was that symptoms would
be quite stable across time, and still related to the number of risk factors experienced.

2. Methods

2.1. Participants and procedure

This study is part of a longitudinal survey study called BryDeg2020 (TakeCare2020, https://www.
uib.no/en/takecare2020). The sample was recruited using advertisements in social media; the
study was mentioned by the Norwegian Broadcasting Corporation, and people were encouraged
to participate. In addition, several organizations supported the study and participated in the
recruitment process (sharing the survey invitation link with their members). This included most
Universities and Colleges in Norway, the National Student Association, the Norwegian Council for
Mental Health, and one of the largest hospital trusts. The study obtained ethical approval from the
Regional Committee for Medical and Health Research Ethics in Northern Norway (REK Nord,
reference number 123,324). Methods were performed in accordance with the relevant guidelines
and regulations from institution. Participants were aged 18 and older and all participants signed
informed consent before answering the survey.

A summary of the participants’ demographic characteristics is displayed in Table 1. As the table
shows, there were significant differences between those who only answered the first wave and
those who took part in both assessments, but these were relatively small with respect to symp-
toms of depression (d = 0.07) and anxiety (d = 0.08). The wave 2 participants were somewhat older
than the first wave (d = 0.32), included fewer students (51% vs. 66%), and more people with
a completed education of bachelor level or above (68% vs. 57%). The sample was still predomi-
nantly female, and relatively large degree had suffered from mental health problems before the
pandemic outbreak (32%). The number of confirmed infected participants had increased from
0.3% in April to 1.5% in December.

A summary of the representativeness of the sample is illustrated in supplementary material. The
black and gray bars compare the rates of different characteristics of the general adult Norwegian
population with that of this study’s sample. Black bars crossing the 50% mark indicates higher
rates of a given trait in the general population and vice versa. The figure shows that the sample
had a high level of education, that the western and eastern parts of Norway were overrepresented,
and that the sample had a predominance of young female students.

2.2. Measures

The Patient Health Questionnaire-9 (PHQ-9; Kroenke et al., 2001) was used for assessing symptoms
of depression. The PHQ-9 is a self-report scale with nine items scored from 0 to 3, with a maximum
score of 27. According to Kroenke et al. (2010), a score of 10 or more is indicative of a depressive
disorder, but a cut-off value of 14 or higher has also been suggested (Levis et al., 2020). Cronbach’s
alpha was .91 in April and .90 in December.
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Table 1. Characteristics of the sample (both waves) and comparisons with non-participants

(first wave only)

Both waves First wave only

(n = 6017) (n = 13,355)
Variable M SD M SD t p
PHQ-9 8.20 6.43 8.66 6.57 4.58 <.001
GAD-7 6.00 5.00 6.40 5.10 5.18 <.001
Age 34.68 13.75 30.56 12.06 20.03 <.001

% n % n X2 p

Age groups 431.9 <.001
18-29 50.2 3016 65.3 8705
30-39 17.2 1031 13.7 1830
40-49 15.2 914 10.5 1402
50-59 10.9 655 7.2 955
60+ 6.6 394 3.4 448
COVID infection April
Possible inf. self/family 21.0 1265 21.7 2904 1.28 259
Confirmed inf. Self 0.3 17 0.2 30 0.58 448
Confirmed inf. Family 1.2 71 13 173 0.45 .503
COVID infection December
Possible inf. self/family 17.7 1063
Confirmed inf. self 1.5 88
Confirmed inf. family 4.3 261
Gender 32.36 <.001
Male sex 21.5 1292 25.1 3356
Female sex 77.8 4680 74.3 9921
Other gender 0.7 45 0.5 74
Student 51.0 3066 66.0 8817 396.98 <.001
Bachelor’s degree 67.5 3249 56.5 5481 161.47 <.001
At risk group for COVID-19 24.4 1174 21.9 2127 11.08 .001
Psychological disorder 31.9 1919 26.9 3591 51.04 <.001
Increased tobacco use 9.1 550 10.4 1386 7.06 .008
Increased alcohol use 18.4 1110 16.5 2202 11.24 .001
Less exercise 357 2148 37.9 5064 8.74 .003
Lost job/leave 2.5 150 2.0 261 5.80 .016
Neg. economic impact April 26.9 1296 32,6 3164 49.17 <.001
Neg. economic impact December | 25.0 1504

Note. PHQ-9 = Patient Health Questionnaire-9, GAD-7 = Generalized Anxiety Disorder-7. In case of missing data, valid
percentage is reported.

The Generalized Anxiety Disorder Scale (GAD-7; Spitzer et al., 2006) was used to assess symp-
toms of anxiety. The GAD-7 is a self-report scale with seven items scored from 0 to 3, yielding
a maximum score of 21. The suggested cut-off value is 10. Cronbach’s alpha was .90 in April and
.91 in December.

Different risk factors were assessed in the survey. Most of these variables were assessed in April,
while COVID-19 infection, suffering economic impact, and their trust in government were assessed
in December. Participants self-reported (yes/no) if they belonged to an at-risk group for COVID-19,
had lost their job, or suffered negative economic impact due to the pandemic. Changes in use of
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alcohol was also recorded on a 1-5 scale and responses of 4 (“slight increase”) and 5 (“great
increase”) were coded as “increased alcohol use”. The same procedure was used for changes in
use of tobacco and time devoted to exercise. Trust in the government’s ability to handle crises was
measured using the questionnaire developed by the Norwegian Citizen Panel (Norwegian Citizen
Panel In, 2013). The questionnaire is a self-report scale scored from 1 (very high degree of trust) to
7 (very high degree of mistrust) on the following topics: (1) critical infrastructure, (2) accidents
related to transportation, (3) terror, (4) natural disasters, (5) contamination related to food and
drinking water, and (6) pandemics. The original questionnaire had five questions. The sixth item
was added specifically for the current study.

2.3. Statistical analyses

Repeated measures ANOVAs were used to explore changes in symptoms of anxiety and depres-
sion. The analyses were repeated including split plots to compare different groups (people with
and without a history of mental health problems, and people at risk or not at risk for COVID-19).
Linear regression analyses using the enter method were used to explore possible risk factors. The
dependent variables were PHQ-9 and GAD-7 assessments in December. Baseline levels of such
symptoms were first entered before entering dichotomized potential risk factors (infection, female/
other gender, student, history of mental health problems, increased use of alcohol or tobacco, less
exercise, lost job, suffering economic impact, lower education, and trust in government). As in our
first study, we also explored the correlation between number of risk factors experiences and
symptom of anxiety/depression.

3. Results

3.1. Changes in mental health symptoms

Repeated measures ANOVAs found that there were significant changes in GAD-7 and PHQ-9, but
effect sizes were weak. Table 2 summarizes the scores on anxiety and depression for the sample.
As indicated by the table, there were small overall changes in symptoms of anxiety and depres-
sion. In April, 76.3% scored below the cut-off on GAD-7 in December compared to 78.1% in April,
and 76.9% on the PHQ-9 compared to 80.6% in April. The proportion of people scoring above cut-
off on the PHQ-9 and GAD-7 from April to December was significant according to the McNemar test
(p < .001 for PHQ-9 and p = .005 for GAD-7).

Repeated measures ANOVAs investigated possible effects of risk factors for mental health
problems and risk factors for COVID-19. There were few significant interaction effects, and those
that were significant, showed weak effect sizes. However, one consistent finding (although also
showing a weak effect size) was that increases in symptoms occurred more in the general
population than for people with existing mental health problems. This interaction effect was
present both for GAD-7 (F = 20.99, p < .001, np2 = .003) and PHQ-9 (F = 9.25, p = .002,
np2 = .002), see Figure 1. For COVID-19 risk factors, there were also no clear interaction effects.
The largest group difference was observed for the obesity group on the PHQ-9 (F = 46.96, p < .001),
but again the effect size was weak (np2 = .004). It should be noted that there were few partici-
pants with kidney, cancer, or liver diseases in the sample.

The regression model from first wave was repeated, adding baseline values of PHQ-9 and GAD-7
(symptoms reported in April), and the score for trust in government was added. For a summary of
the two regressions, see, Table 3. The independent variables were assessed in April, but two
variables included updated data (COVID-19 infection and suffering economic impact). The baseline
level of symptoms was clearly the most important risk factor of symptoms in December. The other
risk factors showed similar patterns of significance for both depression and anxiety. All risk factors
were still significant except for increased use of alcohol, less exercise, economic impact, and lower
education. Infection was not associated with lower GAD-7 scores. This suggested that higher levels
of anxiety and depression were associated with more symptoms experienced in April, female sex,
students, those with existing mental health problems, those who had increased their tobacco use,
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Table 2. Changes in symptoms of anxiety and depression from April to December 2020

April December

M SD M SD F np?
GAD-7 6.00 5.00 6.25 5.04 24.42 .004
PHQ-9 8.20 6.43 8.87 6.36 115.18 .019
GAD-7 N % N % N cha % cha
Below cut-off (10) 4697 78.1 4677 76.3 -20 -1.8
Severity
Minimal (0-4) 2845 47.3 2684 44.6 -161 -2.7
Mild (5-9) 1852 30.8 1918 31.9 +66 +1.1
Moderate (10-14) 824 13.7 892 14.8 +68 +1.1
Severe (15-21) 496 8.2 523 8.7 +27 +0.5
PHQ-9
Below cut-off (10) 3926 65.2 3652 60.7 =274 4.5
Below cut-off (14) 4941 80.6 4630 76.9 -311 -3.7
Severity
Minimal (0-4) 2096 34.8 1764 293 -332 -5.5
Mild (5-9) 1830 30.4 1888 31.4 +58 +1.0
Moderate (10-14) 1015 16.9 1186 19.7 +171 +2.8
Moderate-severe (15-19) 620 10.3 708 11.8 +88 +1.5
Severe (20-27) 456 7.6 471 7.8 +15 +0.2

Note. GAD-7 = Generalized Anxiety Disorder-7, PHQ-9 = Patient Health Questionnaire-9.

lost their jobs, or don’t trust the government. Regarding multicollinearity, VIF values ranged from
1.01 to 1.40 for the PHQ-9 analysis and from 1.01 to 1.33 for the GAD-7 analysis. The Durbin-
Watson coefficient was 1.96 for the PHQ-9 model and 1.88 for the GAD-7 model.

The correlation coefficients between the number of risk factors and PHQ-9 scores in December
were .39 (p <.001) and .36 for GAD-7 (in comparison these correlations were .46 and .43 in April),
supporting the notion that number of risk factor for mental health symptoms could be more
important than single risk factors.

4. Discussion

The results suggested that there had been a slight increase in symptoms of anxiety and depression
from April to December 2020. Increases in symptoms occurred more in the general population
than for people with existing mental health problems. The baseline level of symptoms is the most
important risk factor of symptoms while other significant risk factors included female sex, stu-
dents, those with existing mental health problems, those who had increased their tobacco use, lost
their jobs, or do not trust the government. People in the at-risk groups for COVID-19 did not show
clear indications of increased anxiety or depression. The results replicated findings from the first
wave suggesting that the number of risk factors experienced is associated with severity of
symptoms. Most people had quite high scores regarding trust in government which was correlated
weakly but significantly with symptoms of depression and anxiety.

In a longitudinal survey from the UK, percentage of individuals with probable anxiety disorder
(based on GAD-7 scores) increased from 13% to 24% following the pandemic outbreak. In our
study, 23.7% scored above cut-off on GAD-7, and 23.1% on PHQ-9. In comparison, other studies
(Unnarsdéttir et al., 2022) report lower prevalence rates for anxiety and depression. An issue with
previous studies on mental health and the pandemic has been the short follow-up period. The
current study has an 8-month follow-up period, and the main finding is that symptoms are
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relatively stable. The length of the pandemic and possible exhaustion from changes in restrictions
could likely influence symptoms in the long run, but the results were quite stable. People with self-
reported mental health issues reported high levels of symptoms, but again, these have been
relatively stable from April to December. The baseline level of symptoms was the most important
risk factor. The results indicated, in fact, that changes in symptoms were mainly observed in the
general population and suggest changes within the non-clinical spectrum. Other risk factors for
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Table 3. Standardized beta coefficients for potential risk factors associated with current

(December) symptoms of anxiety and depression

PHQ-9 (Adj. R =.55) | GAD-7 (Adj. R =.50)
(3] p (3] p
Baseline symptoms”P 639 <.001 609 <.001
Possible infection self/familyPecember .034 <.001 .019 .068
Not male gender*P" 028 004 036 .001
Student*P™ 039 <.001 072 <.001
History of mental health problems”* 084 <.001 071 <.001
Increased use of alcohol”P™ 011 277 011 .309
Increased use of tobacco®P™ 030 .002 032 .002
Less exercise”P" 004 .709 .006 538
Lost jobPrit .069 <.001 069 <.001
Economic impactPecember -.014 163 -.013 233
Lower education®P™ 019 082 015 . 194
Trust in governmentPe® -.077 <.001 -.071 <.001

Note. PHQ-9 = Patient Health Questionnaire-9, GAD-7 = Generalized Anxiety Disorder-7. For the PHQ-9 model, baseline
symptoms was assessed using PHQ-9 in April. For the GAD-7 model, baseline symptoms was assessed using GAD-7
values from April. A Bonferroni correction when using 12 independent variables would yield a threshold p-value of
.0042.

symptoms of anxiety and depression included female sex, students, those who had increased their
tobacco use, lost their jobs, or do not trust the government. Young people and students have been
identified as a potential risk group for mental health problems during the pandemic (Wang, Pan,
Wan, Tan, Xu, Ho et al., 2020). Their problems could be related to disruptions with familiar routines,
changes in academic activities, living situations, and lack of social support during lockdown. The
mental health of college students should be monitored during epidemics, and the group may need
more institutional support such as availability of faculty and transparency of institutional informa-
tion. The results also confirmed previous findings that women may report more distress and
anxiety during the pandemic (Sanchez-Teruel et al., 2022; Sanchez-Teruel, Robles-Bello, Valencia-
Naranjo et al,, 2021). This may indicate that the role of gender in the response to the pandemic
and that the role of gender is relevant to assess further (Sdnchez-Teruel, Robles-Bello, Valencia-
Naranjo et al., 2021).

The study also replicated results from the first wave (Hagen et al, 2021) suggesting
a cumulative model of risk factors. The more risk factors experienced, the worse outcome. This
indicates that although most of the participants are reporting relatively low levels of anxiety and
depression, there are vulnerable groups struggling with the COVID-19 situation. It should be noted
that the amount of explained variance using the cumulative risk index score was lower than in the
ordinary regression analysis (Table 3). There are also limitations of using a cumulative risk index
score such as dichotomizing of variables, problems with quantifying the amount of exposure to
a risk factor and it says nothing about how long (duration) the person has experienced the
different risk factors. However, the study did not find clear support for increased symptoms
among people in the at-risk group for COVID-19. It should be noted that some of the at-risk
groups suffered from small sample size issues.

4.1. Limitations

There are several limitations that must be taken into consideration when interpreting these
findings. Selection- and attrition bias may have influenced the results and reduced the general-
izability of the findings. There may be biases regarding the sample, since the participation was
voluntarily and the bias is exemplified by the high percentage in female participants, which is
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a trend seen recurrently in research samples. There is also a high percentage of students in the
sample, which is a result of the recruitment process for the study (Hagen et al., 2021). Compared
with the Norwegian population, the current sample had higher levels of education, more women,
and a predominance of students. Furthermore, ethnic minorities could have higher risk of being
affected by COVID-19; however, the current study did not assess ethnicity. Longitudinal studies
with pre-pandemic data are vital for addressing changes in symptoms. Although we can assess the
development of symptoms over time after the pandemic outbreak, we cannot conclude about the
pre-level of symptoms of anxiety and depression, and thereby not conclude about the effect from
before the pandemic outbreak to now. It should also be noted that the large sample size and use
of bivariate analyses could inflate the results of individual predictors.

4.2. Conclusion

In conclusion, this survey suggests that the symptoms have been relatively stable from April to
December. There was a slight increase in anxiety and depression, but the effect sizes were weak.
People with no pre-existing mental health problem showed a subclinical increase in symptoms,
while those who suffered from a mental disorder before the pandemic still reported the highest
levels of anxiety and depression. We also replicated findings suggesting that there is a cumulative
effect of risk factors. More risk factors experienced was associated with higher levels of anxiety and
depression. However, people in the at-risk groups for COVID-19 did not show clear indications of

elevated symptoms of depression and anxiety.
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