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ABSTRACT
Objectives Public health trends are formed by political, 
economic, historical and cultural factors in society. The aim 
of this paper was to describe overall changes in mental 
health among adolescents and adults in a Norwegian 
population over the three last decades and discuss some 
potential explanations for these changes.
Design Repeated population- based health surveys to 
monitor decennial changes.
Setting Data from three cross- sectional surveys in 1995–
1997, 2006–2008 and 2017–2019 in the population- 
based HUNT Study in Norway were used.
Participants The general population in a Norwegian 
county covering participants aged 13–79 years, ranging 
from 48 000 to 62 000 000 in each survey.
Main outcome measures Prevalence estimates of 
subjective anxiety and depression symptoms stratified 
by age and gender were assessed using the Hopkins 
Symptom Checklist- 5 for adolescents and the Hospital 
Anxiety and Depression Scale for adults.
Results Adolescents’ and young adults’ mental distress 
increased sharply, especially between 2006–2008 and 
2017–2019. However, depressive symptoms instead 
declined among adults aged 60 and over and anxiety 
symptoms remained largely unchanged in these groups.
Conclusions Our trend data from the HUNT Study in 
Norway indicate poorer mental health among adolescents 
and young adults that we suggest are related to relevant 
changes in young people’s living conditions and behaviour, 
including the increased influence of screen- based media.

INTRODUCTION
Mental health problems are among the 
leading causes of disease burden world-
wide.1 2 Further, mental health issues are 
primary drivers of disability worldwide, 
causing over 40 million years of disability in 
20–29 year- olds.3 Depression alone accounts 
for more disability- adjusted life years than 

all other mental disorders together4 and is 
projected to become the leading cause of 
disability in high- income countries by 2030.5 
Thus, the public health burden of mood 
disorders is substantial, with negative effects 
including functional problems, reduced 
quality of life, disability, low- work productivity, 
increased mortality and increased healthcare 
utilisation.

In Norway, estimates of years lived with 
disability in 2016 display anxiety and depres-
sion ranked as number four and seven on the 
list of the most contributing diseases in the 
Global Burden of Disease statistics.6 Mental 
disorders are highly prevalent in disability 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ The HUNT Study is a large general county popula-
tion health survey repeated every decade since the 
1980s in Norway, suitable for following trends in 
public health.

 ⇒ The total population of 13+ years are invited to com-
plete the survey.

 ⇒ Identical screening tools for measuring anxiety and 
depression symptoms have been used in all three 
surveys covered by this article; Hopkins Symptoms 
Checklist- 5 for adolescents and Hospital Anxiety 
and Depression Scale for adults.

 ⇒ Data covered approximately 78% of the total ado-
lescent population and 54%–70% of the total adult 
population with the risk of selection bias.

 ⇒ Changes in sociocultural and behavioural attitudes 
towards depression, anxiety and mental health in 
general in recent years may have made it easier 
for participants to report mental health concerns in 
questionnaires that may have introduced some re-
porting bias.  on M
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benefit statistics, with awards often granted at younger 
ages than for other diagnoses. Mental disorders have 
additionally been shown to be responsible for the most 
working years lost (33.8%) of any disability.7

During the last decade, rates of depressive symptoms 
have increased in several adolescent populations.8–10 
In the USA, rates of depression, self- harm and suicide 
attempts increased substantially in adolescents after 
2010.11–13 On the other hand, data have paradoxically 
shown an improvement in mental health with age indi-
cating the opposite trend among older people.14 15

Several prominent research- based theories and 
models, which have provided significant support to 
modern understanding and practice of health promotion 
and disease prevention, may offer insights into under-
standing the causes of current trends in mental health. 
The WHO’s Commission on the Social Determinants of 
Health (SDH), for example, defined the SDH as ‘the 
conditions in which people are born, grow, live, work and 
age’ as the fundamental drivers of public health.16 Thus, 
when observing emerging trends in population health, it 
is important to look at the underlying conditions that may 
drive the changes. The eminent epidemiologist Geoffrey 
Rose stressed that the determinants of individual cases 
and the determinants of incidence rates are two different 
issues. The second seeks the causes of changing incidence 
of health problems in the population.17 This theory 
argues that political, economic, historical and cultural 
trends in Western societies may have affected mental 
health by influencing changes in social living conditions. 
Neoliberalism has been the dominating political ideology 
in Europe and USA since the 1980s. Economic growth 
has been the main priority of the neoliberal agenda, 
together with the deregulation of economies, forcing 
open national and international markets to trade.18 This 
has contributed to major changes in the living conditions 
of groups in societies around the world, including young 
people. For many, optimism and the belief in economic 
growth and improved quality of life have been replaced 
by concerns about climate change, growing social injus-
tice, threats to democracy and the threat of technolog-
ical developments leading to increased exploitation and 
potentially magnifying many of these other concerns.19 
These concerns have become particularly visible for 
young people growing up in many western, developed 
societies.

It has become increasingly apparent that the rapidly 
growing global unregulated information technology 
sector collects and mines enormous amounts of data on 
individuals.20 The term dataism is used to describe the 
mindset or philosophy created by this trend. Recently, 
the term has been expanded to describe what others, 
including leading historian Yuval Noah Harari and 
leading social psychologist Shoshana Zuboff, has called 
an emerging form of capitalism, ideology or even a 
new form of religion.20 21 The increase in global inter-
actions has caused a growth in international trade and 
the exchange of ideas and culture. Consumerism, the 

increasing polarisation due to so- called technologically 
produced ‘echo- chambers’ in digitally mediated spaces of 
social interaction are but a few of the trends influencing 
these developments.22 Taking selfies, and along with 
that, improving our image for public consumption have 
become regular in younger generations.23

Driven by these societal and technological trends, 
the use of the internet began to increase in the early 
2000s, and smartphones after 2010. Social media also 
became more popular after 2010. These trends may 
have had a significant impact on human behaviour, 
especially among adolescents and young adults. In 
several large studies, heavy users of such technolo-
gies are more likely to be depressed9 24 or have lower 
levels of well- being.9 25 Similarly, the HUNT Study of 
Norway have shown associations between the number 
of hours of screen time and increased anxiety and 
depression symptoms, which was particularly strong 
in girls when screen time predominantly involved the 
use of social media and internet.26 Declines in face- 
to- face social interaction among adolescents may also 
impact even non- users of digital media, increasing 
the need for social assurance and reducing opportu-
nities for in- person social interaction.27 However, the 
need for social assurance fueled by excessive smart-
phone use is often not gratified, and eventually leads 
to greater loneliness.28 Some evidence suggests that 
increased time spent using these technologies and, 
more generally, exposure to the evolving modern 
technological environment may be causes of the 
sudden increase in depression since 2010.11 Stronger 
associations between digital media time and mental 
health indicators have been shown in girls compared 
with boys, perhaps because social media, used more 
frequently by girls, is more strongly linked to depres-
sion than gaming, used more frequently by boys.9 
Furthermore, research on adolescents in Norway has 
associated psychiatric problems with sleep quality 
problems, which are exacerbated by the use of social 
media and computer gaming among adolescents.29–31 
In addition, higher academic pressure following the 
dominant political preoccupation with competition 
and a credentials- based labour market influencing 
educational programmes may also have increased 
mental distress among adolescents and students.32 33 
A Norwegian study has shown a clear decline in young 
peoples’ reporting of happiness and life satisfaction 
over the last 10 years. The study showed that increasing 
concern about the future contributed most to the 
decline. This concern was related to fears of various 
adverse events, such as future job opportunities and 
one’s own financial situation. Other conditions such 
as dissatisfaction with social relationships, health, 
physical fitness and body also had significance.34

The aim of this paper was to describe the parallel 
changes in mental health among adolescents and adults 
in a Norwegian population over the three last decades and 
suggest some potential explanations for these changes 
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based on theories related to the social determinants of 
health.16 17

METHODS
The data were taken from three different waves in the 
Trøndelag Health Study (HUNT), Young- HUNT1 and 
HUNT2 (1995–1997), Young- HUNT3 and HUNT3 
(2006–2008) and Young- HUNT4 and HUNT4 (2017–
2019) (figure 1).35 The invited participants were the total 
population in the Nord- Trøndelag County area aged 
13–19 years (Young- HUNT) and 20+ years (HUNT).36 
The numbers and attendance rates are shown in figure 1. 
The samples ranged from 8980 to 8066 adolescent partic-
ipants and from 62 444 to 48 362 adult participants.

Data from the different decades were stratified by 
age and sex. In the Young- HUNT surveys, we applied 
the Hopkins Symptom Checklist- 5 (HSCL- 5). Hopkins 
Symptom Checklist- 25 (HSCL- 25) is a widely applied 
self- report measure of anxiety and depression symptoms. 
Compared with the HSCL- 25, the short form model fit is 
good and correlations with established measures demon-
strate convergent validity.37 38 Prevalence (%) of anxiety 
and depression symptoms were measured with HSCL- 5 
(cut- off ≥2). For adults, we applied the Hospital Anxiety 
and Depression Scale (HADS). The HADS is a brief 
14- item self- report questionnaire, consisting of 7- items for 
the anxiety subscale (HADS- A) and 7 for the depression 
subscale (HADS- D), each scored on a Likert- scale from 
0 (no symptoms) to 3 (symptoms maximally present). 
For this study, valid ratings of the HADS- D and HADS- A 
were defined as at least five completed items on both 
subscales. The score of those who filled in five or six items 
was based on the sum of completed items multiplied with 
7/5 or 7/6, respectively. We used the conventional cut- 
off threshold of ≥8 for the HADS subscales. This cut- off 
value is found to provide optimal sensitivity and speci-
ficity (about 0.80) and a good correlation with the case 

of clinical depression based on Diagnostic and Statistical 
Manual of Mental Disorders (DSM)- III and International 
Classification of Diseases (ICD)- 8/9 diagnostic criteria.34 
HADS is found to perform well in assessing the symptom 
severity and case categorisation of anxiety and depressive 
disorders in the general population and in somatic, psychi-
atric and primary care patients.39 Results are reported as 
prevalence (in %) along with 95% CI and we also report 
p values for linear trend according to time. Data manage-
ment and analyses were done with Stata V.16.40

Patient and public involvement
Public stakeholders and patient organisations have been 
involved in the planning of all HUNT surveys. No patients 
were involved in the design or implementation of this 
specific study. As the study used previously collected data, 
we did not ask patients or the public to assess the burden 
of participation. Public stakeholders and patient organi-
sations are involved in dissemination of results from the 
HUNT Study.

All participants gave informed consent before taking 
part in the HUNT Study.

RESULTS
The percentage of adolescents screening positive for 
anxiety and depression nearly doubled between 1995–
1997 and 2017–2019, from 15.3% to 29.8%, with most 
of the increase occurring between 2006–2008 and 2017–
2019 (see table 1).

The percentage of adults screening positive for depres-
sion declined from 9.4% in 1995–1997% to 6.7% in 2017–
2019, and the percentage screening positive for anxiety 
increased from 12.4% in 1995–1997% to 13.4% in 2017–
2019 (see table 2).

Table 3 shows the trends in prevalence (%) and 95 % 
CI for symptoms of poor mental health by age group and 
sex. Among adolescents, the prevalence of anxiety and 

Figure 1 Data collected in the HUNT Study, Norway. Number of participants and response rates.35 36
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depression symptoms above the recommended cut- off on 
the HSCL- 5 scale38 was 10.2% for boys and 21.1% for girls 
in the 1990s. In the latest survey (2017–2019), the preva-
lence had changed to 16.5% for boys and 44.4% for girls, 
that is, particularly large change in the last 10 years for 
girls (figure 2).

For adults, table 3 shows that an increasing preva-
lence for depressive symptoms above cut- off with age was 
observed in both sexes, from around four per cent among 
young adults 20–29 years and around 17% among older 
people 70–79 years in 1995–1997 (figure 3). In contrast 
to this, the highest prevalence among young women 
(10.7%), and the lowest among the elderly aged 70–79 

(7.6%) were observed in the last survey (2017–2019) 
(figure 3).

The prevalence of anxiety symptoms above cut- off 
measured with HADS- A was similar in all age groups in 
1995–1997 (table 3); around 10% for men and 17% for 
women. In the last survey, we observed a markedly higher 
prevalence of anxiety symptoms for both genders for 
participants aged 20–39 years (figure 4).

The negative trends among young adults and the posi-
tive trends among older participants shown in figures 3 
and 4 were statistically significant in almost all groups 
(online supplemental appendix table 1).

DISCUSSION
Results from the large Norwegian population- based 
HUNT Study of more than 170 000 people showed large 
increases in the prevalence of anxiety and depression 
symptoms among adolescents and young adults since 
the 1990s, especially between 2006–2008 and 2017–2019. 
These increases were largest among young women, 
though there were also increases among young men. In 
contrast, among older adults rates of depressive symp-
toms declined, and anxiety symptoms remained largely 
unchanged.

Possible reasons for change
An important question is whether the increases in anxiety 
and depression symptoms reported were influenced 
by changes in sociocultural and behavioural attitudes 
towards anxiety, depression and mental health in general. 
In recent years, mental health among young people has 
received increased attention in the Norwegian society. As 

Table 1 Characteristics for the sample aged 13–19 years. 
The Young- HUNT Study36

Young 
HUNT1
1995–1997

Young 
HUNT3
2006–2008

Young 
HUNT4
2017–2019

N % N % N %

Age 13–19 
years

8980 100 8199 100 8066 100

Sex Girls 4463 49.7 4128 50.4 4106 50.9

Boys 4517 50.3 4071 49.6 3960 49.1

HSCL- 5* Low 7412 82.5 6441 78.6 5410 67.1

High 1372 15.3 1520 18.5 2404 29.8

Missing 196 2.2 238 2.9 252 3.1

Total 8980 100 8199 100 8066 100

*Hopkins Symptom Checklist- 5 (HSCL- 5) cut- off ≥2.

Table 2 Characteristics for the sample aged 20–79 years. The HUNT Study35

HUNT2 (1995–1997) HUNT3 (2006–2008) HUNT4 (2017–2019)

N (%) N (%) N (%)

Age groups 20–29 years 9111 (14.6) 4511 (9.3) 6428 (12.3)

30–39 years 11 630 (18.6) 6859 (14.2) 6755 (12.9)

40–49 years 13 603 (21.8) 10 012 (20.7) 9002 (17.2)

50–59 years 11 058 (17.7) 11 425 (23.6) 10 761 (20.5)

60–69 years 9048 (14.5) 9801 (20.3) 11 186 (21.3)

70–79 years 7994 (12.8) 5754 (11.9) 8310 (15.9)

Sex Females 32 991 (52.8) 26 316 (54.4) 28 488 (54.3)

Males 29 453 (47.2) 22 046 (45.6) 23 954 (45.7)

HADS depression* Low 51 049 (81.8) 34 301 (70.9) 35 271 (67.3)

High 5855 (9.4) 3453 (7.1) 3505 (6.7)

Missing 5540 (8.9) 10 608 (21.9) 13 666 (26.1)

HADS anxiety* Low 44 462 (71.2) 32 192 (66.6) 31 594 (60.3)

High 7736 (12.4) 5387 (11.1) 7004 (13.4)

Missing 10 246 (16.4) 10 783 (22.3) 13 844 (26.4)

  Total 62 444 (100) 48 362 (100) 52 442 (100)

*Hospital Anxiety and Depression Scale (HADS) cut- off ≥8.
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a result, it may have become easier for young participants 
to report anxiety and depression symptoms and express 
emotion in questionnaires. For the adult participants, we 
have used a different tool than for adolescents (HADS), 
however, the exact same trend for participants aged 20–39 
years as in adolescents was identified. The opposite trend 
was observed for the elderly. The fact that two different 
instruments present similar trends among young people in 
our sample, and the divergent trends by age, supports the 
validity of our findings. In addition, results are supported 

by data from the Norwegian health services and prescrip-
tion databases, clearly demonstrating increasing numbers 
of individuals either referred for, or in need of treatment 
for mental illness among young people.41 The increase in 
reported anxiety and depression symptoms demonstrated 
in our data, is also accompanied by an increasing number 
of adolescents in the general population referred to 
mental health services,42 an increased use of psychotropic 
drugs in age groups reporting increasing symptoms,43 and 
an increasing number of young adults in need of social 

Table 3 Prevalence (%) and 95% CI for symptoms of anxiety and depression by age group and sex. The HUNT Study, 
Norway

Young- HUNT1
HUNT2
(1995–1997)

Young- HUNT3
HUNT3
(2006–2008)
 

Prevalence 95% CI

Young- HUNT4
HUNT4
(2017–2019)

p value
for trendPrevalence 95% CI Prevalence 95% CI

Adolescents
HSCL- 5*

  Girls 13–19 21.1 (19.9 to 22.3) 27.3 (26.0 to 28.7) 44.4 (42.8 to 45.9) 0.000

  Boys 13–19 10.2 (9.3 to 11.1) 10.6 (9.7 to 11.6) 16.5 (15.4 to 17.7) 0.000

Adults
HADS depression†

  Females 20–29 4.2 (3.7 to 4.8) 4.6 (3.7 to 5.7) 10.7 (9.5 to 12.0) 0.000

30–39 6.9 (6.3 to 7.6) 6.3 (5.5 to 7.2) 8.9 (7.9 to 10.1) 0.004

40–49 9.3 (8.6 to 10.0) 7.7 (6.9 to 8.5) 9.0 (8.2 to 10.0) 0.377

50–59 12.3 (11.5 to 13.3) 9.0 (8.3 to 9.9) 8.4 (7.7 to 9.3) 0.000

60–69 14.2 (13.2 to 15.3) 8.8 (8.0 to 9.7) 7.4 (6.7 to 8.2) 0.000

70–79 17.5 (16.3 to 18.9) 12.6 (11.4 to 14.0) 7.6 (6.8 to 8.5) 0.000

  Males 20–29 3.9 (3.3 to 4.5) 5.8 (4.5 to 7.4) 10.2 (8.7 to 11.9) 0.000

30–39 6.9 (6.2 to 7.6) 7.3 (6.2 to 8.6) 11.6 (10.2 to 13.2) 0.000

40–49 10.4 (9.7 to 11.2) 9.0 (8.0 to 10.0) 10.2 (9.0 to 11.4) 0.358

50–59 13.6 (12.7 to 14.6) 10.5 (9.6 to 11.4) 9.4 (8.5 to 10.4) 0.000

60–69 13.9 (12.8 to 15.0) 11.1 (10.2 to 12.1) 8.4 (7.6 to 9.3) 0.000

70–79 16.8 (15.4 to 18.2) 13.7 (12.4 to 15.2) 10.5 (9.5 to 11.6) 0.000

HADS anxiety†

  Females 20–29 15.5 (14.4 to 16.5) 19.1 (17.4 to 21.0) 32.0 (30.1 to 33.9) 0.000

30–39 17.1 (16.1 to 18.1) 17.8 (16.5 to 19.2) 26.7 (25.1 to 28.4) 0.000

40–49 17.9 (17.0 to 18.9) 17.1 (16.0 to 18.2) 22.1 (20.8 to 23.4) 0.000

50–59 18.6 (17.5 to 19.8) 18.0 (17.0 to 19.1) 20.4 (19.3 to 21.6) 0.028

60–69 18.0 (16.7 to 19.3) 16.4 (15.4 to 17.6) 17.9 (16.8 to 19.0) 0.896

70–79 17.2 (15.7 to 18.8) 17.2 (15.8 to 18.8) 16.2 (15.0 to 17.4) 0.290

  Males 20–29 11.9 (10.9 to 13.0) 12.0 (10.2 to 14.2) 19.0 (17.0 to 21.2) 0.000

30–39 12.9 (12.0 to 13.9) 11.4 (10.0 to 12.9) 18.8 (17.0 to 20.7) 0.000

40–49 14.0 (13.2 to 15.0) 12.5 (11.4 to 13.7) 16.5 (15.1 to 18.0) 0.030

50–59 12.5 (11.6 to 13.5) 11.7 (10.8 to 12.7) 15.2 (14.0 to 16.4) 0.001

60–69 9.2 (8.3 to 10.2) 8.5 (7.6 to 9.4) 11.0 (10.1 to 12.0) 0.004

70–79 9.4 (8.2 to 10.6) 6.5 (5.6 to 7.6) 8.4 (7.5 to 9.4) 0.325

*Hopkins Symptom Checklist- 5 (HSCL- 5) cut- off ≥2.
†Hospital Anxiety and Depression Scale (HADS) cut- off ≥8.
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welfare.44 In addition, similar increases in mental health 
issues in countries such as the USA have been accompa-
nied by concurrent increases in hospital admissions for 
self- harm behaviours and suicide attempts that cannot be 
attributed to changes in survey self- reports.45 46 Consistent 
with the changes we see in our Norwegian data, a clear 
decline in young people’s happiness and life satisfaction 
over the last 10 years has been reported as well.34

Thus, taken together, evidence seems to suggest that the 
observed trends in poorer mental health among young 
people are real. To determine the causes behind such 
public health trends is, however, challenging. Younger 
generations clearly face concerns that have increased in 
significance and importance throughout the previous 
few decades. These include worsening climate change, 
growing social injustice,47 emerging threats to democratic 
institutions and the propagation of consequences related 
to the advent of innovative modern technological devel-
opments.19 In addition, higher academic pressure reflects 
the dominant neoliberal political preoccupation with 
competition.33 When young people’s sense of self- worth is 
dependent on what they achieve in school, it can also lead 
to anxiety and depression if they do not achieve expected 
results.32

Another substantial change in Western societies during 
the last decade, and which we believe may have great 
significance, has been in technology use. The tech indus-
try’s strong influence on young people’s behaviour using 
deliberately manipulative and exploitative strategies may 
be an important driver of the observed trends among 
young people in our data.11 Growing use of social media 
as a daily activity has led to the emergence of ethical 
concerns related to the management of data.48 Several 
studies have demonstrated the mechanisms of addiction 
to electronic devices used to access these digital ecosys-
tems.20 49 Addiction to social networks is a consequence 
of users’ fear of missing out, feeling that they have an 
impact on others, and make them feel an instant reward 

Figure 2 Prevalence (%) of anxiety and depression 
symptoms measured with Hopkins Symptom Checklist- 5 
(cut- off ≥2), from three decades of adolescents in the Young- 
HUNT Study.

Figure 3 Prevalence (%) of depression symptoms measured with Hospital Anxiety and Depression Scale- depression (cut- off 
≥8) from three decades, the HUNT Study.
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when they publish content about themselves.48 Evidence 
has shown that heavy users of social media, for example, 
are twice as likely as light users to be depressed or report 
lower levels of well- being.11 These effects may be associ-
ated with an increase in the prevalence of loneliness seen 
after 201228 50 and reduced hours of sleep among adoles-
cents.29 30 Some have questioned the suggestion that 
increased time spent on social media is a leading cause 
of adverse mental health among young people, with indi-
vidual data revealing only a weak association between time 
use and mental health in a longitudinal study.51 However, 
associations at the individual level may be different from 
the group- level associations we examine here; even non- 
users of technology may be impacted by the changes 
in social interaction caused by technology use.11 The 
increased acceptance, integration and near- obligatory use 
of internet- based media technologies to access services 
and social networks in society increasingly either isolate 
non- users or force them to conform. Furthermore, as 
social norms move away from in- person social interaction, 
even individuals interested in in- person interactions find 
it increasingly difficult to find others to do so with. Social 
media is social, not just individual and naturally possesses 
powerful network effects.27 Thus, it becomes necessary 
to look further into the political, historical and cultural 
context in which these behavioural changes unfold.17 52

Among older segments of the population, we see no 
similar increase in mental health issues over the study 
period. In fact, our results highlight rather the opposite—
improved mental health. Such trends have also been 

observed in other populations.14 National survey data in 
Norway shows that social media use follows a consistent 
age gradient, with younger populations showing consid-
erably more use of social media daily compared with 
older.53 Older people in Norway benefit from good living 
conditions with financial security in a generous welfare 
state54 and good prospects of high life expectancy.55 Older 
individuals may also benefit from emotional regulation 
and complex social decision- making, and thus be able 
to cope with the stress of technological developments in 
other ways than young people.14 56

Strengths
The HUNT Study collects data from a total population at 
approximately 10 years intervals, enabling studies of health 
changes in the population over time.35 36 The invitation/
sampling of participants, and methods for measuring 
mental health, have been conducted using the same 
methods and instruments in all three surveys included 
in the present study. Large sample sizes have ensured 
reliable estimates. Health trends in the county follow 
both national57 and international western health trends 
closely.58 The population is stable and relatively homoge-
nous with a low net migration. As part of a national Nordic 
welfare state, the population recruited is part of a country 
with a universal public health service and a school system 
where almost everyone attends the same local schools.

Limitations
Our survey data covered approximately 78% of the total 
adolescent population and 70%–54% of the total adult 

Figure 4 Prevalence (%) of anxiety symptoms measured with Hospital Anxiety and Depression Scale- anxiety (cut- off ≥8) from 
three decades, the HUNT Study.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-057654 on 18 M

ay 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


8 Krokstad S, et al. BMJ Open 2022;12:e057654. doi:10.1136/bmjopen-2021-057654

Open access 

population (as the result of a decrease in participation 
from HUNT2 to HUNT3 among adults). Non- response 
analyses for adult participants have shown that those who 
choose not to participate generally have a higher mortality 
rate, slightly higher prevalence of chronic illness and 
lower socioeconomic position than participants.59 This 
may have biased our findings so that unfavourable trends 
among adolescents are underestimated and favourable 
trends among adults are overestimated. The study design 
does not allow for causal inferences.

Relevance
The tech industry’s strong influence on young people’s 
behaviour has taken place without notable political 
concern in Norway or other western countries, in line 
with dominating neoliberal political ideology.18 60 This 
has allowed the rapid expansion of innovative technolo-
gies by commercial and corporate actors to facilitate the 
exploitation of spheres of society relatively untouched by 
capitalist interests before the emergence of these tech-
nologies. The consequences are, however, not going 
completely unrecognised, and awareness is growing, in 
part represented by an emerging discussion and appreci-
ation for addressing the power and influence of commer-
cial61 and corporate determinants of health.62

Our results are in line with results suggesting poorer 
mental health observed among adolescents and young 
adults internationally8 9 and, more specifically, in the 
USA.11 Supporting research shows, additionally, that social 
media use has significant effects on mental health, partic-
ularly in young people.25 The data on both are of great 
interest to public health policy. The undesirable trend 
has affected many young people and affected everyday 
life substantially for large groups in Norway. Based on 
earlier findings from the HUNT Study, there is reason to 
forecast that poorer mental health may contribute to an 
increasing incidence of work- related incapacity in Norway 
now and in the years to come.6 63

Need for further research and need for action
Our findings highlight the need for further research 
to find out if some of the reductions in mental health 
simply may be due to greater awareness of mental health 
or changes in reporting. It is, furthermore, necessary to 
investigate the broad range of potential driving factors 
underlying increased mental health problems in young 
people. The long- term consequences will be important to 
follow, to see if the correlation between poorer mental 
health in adolescents and negative outcomes in adult-
hood will be as expected based on previous studies.63 
Based on what is outlined in this paper, there is every 
reason to consider policy measures to protect youth 
and young adults against increasing mental distress. A 
public health policy is needed that strengthens faith in 
the future, demonstrating our influence on living condi-
tions and reduced pressure and stress on young people. 
Experience and evidence from population- based public 
health and relevant research, provides reason to believe 

that increased regulation of the tech industry, which has 
enjoyed relatively few restrictions for decades, will be 
important moving forward. Governments and individuals 
could challenge their role in defining the dominant narra-
tive, setting the rules by which trade operates, commod-
ifying knowledge and undermining political, social and 
economic rights in our society.62 Relevant measures could 
be, but are not limited to, an enforced age minimum for 
use of social media and online computer gaming, creating 
increased accountability for the content published by 
technology companies and their platforms, regulations to 
restrict addictive elements of different software and taxa-
tion of the industry to obtain funding for relevant public 
health initiatives. However, of greatest concern is restruc-
turing and regulating the entire economic business model 
on which many of these tech giants not only depend on 
for their enormously powerful profits but have also had 
a central role in developing for the deliberate manip-
ulation and exploitation of its most vulnerable users. 
Such measures would undoubtedly increase effectiveness 
through systematic international cooperation. In addi-
tion, the effects of climate change and global economic 
policy and academic pressure as a result of dominant 
political ideology, also should be further investigated.52

Conclusion
The data from the HUNT Study in Norway indicate a 
strong increase in anxiety and depression symptoms 
among adolescents and young adults, and the opposite 
trend among the elderly. This trend is likely related to 
significant disruptions in the living conditions of young 
people in society and behavioural changes in adolescents 
and young adults, which we suggest are likely driven 
by major socio- political trends, such as the growth of 
neoliberal policy, globalisation and an expanding tech 
industry.21 The results of this study show that is urgently 
important that health authorities now see the need to 
implement significant political measures to address the 
underlying trends in mental health, and their causes, 
seen in young people.
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Appendix table 1 

 

Appendix table 1. Prevalence (%) and 95 percent confidence interval (95% CI) for symptoms of poor mental health by age group and sex. 

  HUNT2  HUNT3  HUNT4  P-value 

    Prevalence 95% CI   Prevalence 95% CI   Prevalence 95% CI   for trend 

HADS depression              
Women 20-29 4.2 (3.7 - 4.8)  4.6 (3.7 - 5.7)  10.7 (9.5 - 12.0)  0.000 

 30-39 6.9 (6.3 - 7.6)  6.3 (5.5 - 7.2)  8.9 (7.9 - 10.1)  0.004 

 40-49 9.3 (8.6 - 10.0)  7.7 (6.9 - 8.5)  9.0 (8.2 - 10.0)  0.377 

 50-59 12.3 (11.5 - 13.3)  9.0 (8.3 - 9.9)  8.4 (7.7 - 9.3)  0.000 

 60-69 14.2 (13.2 - 15.3)  8.8 (8.0 - 9.7)  7.4 (6.7 - 8.2)  0.000 

 70-79 17.5 (16.3 - 18.9)  12.6 (11.4 - 14.0)  7.6 (6.8 - 8.5)  0.000 

Men 20-29 3.9 (3.3 - 4.5)  5.8 (4.5 - 7.4)  10.2 (8.7 - 11.9)  0.000 

 30-39 6.9 (6.2 - 7.6)  7.3 (6.2 - 8.6)  11.6 (10.2 - 13.2)  0.000 

 40-49 10.4 (9.7 - 11.2)  9.0 (8.0 - 10.0)  10.2 (9.0 - 11.4)  0.358 

 50-59 13.6 (12.7 - 14.6)  10.5 (9.6 - 11.4)  9.4 (8.5 - 10.4)  0.000 

 60-69 13.9 (12.8 - 15.0)  11.1 (10.2 - 12.1)  8.4 (7.6 - 9.3)  0.000 

 70-79 16.8 (15.4 - 18.2)  13.7 (12.4 - 15.2)  10.5 (9.5 - 11.6)  0.000 

HADS anxiety              
Women 20-29 15.5 (14.4- 16.5)  19.1 (17.4 - 21.0)  32.0 (30.1 - 33.9)  0.000 

 30-39 17.1 (16.1- 18.1)  17.8 (16.5 - 19.2)  26.7 (25.1 - 28.4)  0.000 

 40-49 17.9 (17.0- 18.9)  17.1 (16.0 - 18.2)  22.1 (20.8 - 23.4)  0.000 

 50-59 18.6 (17.5- 19.8)  18.0 (17.0 - 19.1)  20.4 (19.3 - 21.6)  0.028 

 60-69 18.0 (16.7- 19.3)  16.4 (15.4 - 17.6)  17.9 (16.8 - 19.0)  0.896 

 70-79 17.2 (15.7- 18.8)  17.2 (15.8 - 18.8)  16.2 (15.0 - 17.4)  0.290 

Men 20-29 11.9 (10.9- 13.0)  12.0 (10.2 - 14.2)  19.0 (17.0 - 21.2)  0.000 

 30-39 12.9 (12.0- 13.9)  11.4 (10.0 - 12.9)  18.8 (17.0 - 20.7)  0.000 

 40-49 14.0 (13.2- 15.0)  12.5 (11.4 - 13.7)  16.5 (15.1 - 18.0)  0.030 

 50-59 12.5 (11.6- 13.5)  11.7 (10.8 - 12.7)  15.2 (14.0 - 16.4)  0.001 

 60-69 9.2 (8.3- 10.2)  8.5 (7.6 - 9.4)  11.0 (10.1 - 12.0)  0.004 

 70-79 9.4 (8.2- 10.6)  6.5 (5.6 - 7.6)  8.4 (7.5 - 9.4)  0.325 
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