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The original cohort

The Young-HUNT Study is the adolescent part of the
Trøndelag Health Study (The HUNT Study), a population-
based health study inviting all inhabitants, aged 13 years and
above, of primarily the northern part of Trøndelag County
(former Nord-Trøndelag) in the central part of Norway. The
HUNT study has collected data in four subsequent surveys
every 11th year over 1984–2017,1 but collections of adoles-
cent data, aged 13–19 years, started for the first time in 1995.

The first three waves of The Young-HUNT Study were
described in the original cohort profile.2 The first survey,
Young-HUNT1 (YH1), was performed in 1995–97 (n¼ 8983,
response rate 88%) as a part of the HUNT2 Survey.
The Young-HUNT2 9YH2) survey was a 4-year follow-up of
the youngest Young-HUNT1 participants (13–15years).
The Young-HUNT3 (YH3) survey was performed in 2006–08
as part of the HUNT3 Survey (n¼8200, 78.4%).

The Young-HUNT Study is a school-based survey primarily
in the age range 13–19years, and participant invitations are
based on schools’ class lists of all registered school pupils, there-
fore also including a few 12- and 20-year-olds. As illustrated in
Figure 1, The Young-HUNT allows longitudinal follow-up into

adulthood, as well as linkage to a wide range of regional and
national health registries by means of the unique identification
number allocated to all Norwegian residents.1 All current resi-
dents �13years of age in former Nord-Trøndelag have been in-
vited to the surveys: HUNT2 (1995–97, 74208 participants,
78.0%) and HUNT3 (2006–08, 58999 participants, 70.1%).3

What is the reason for the new
data collection?

Since 1995, subsequent surveys have been carried out at 11-
yearly intervals to enable tracking and revealing potential
trends between adolescent cohorts. During the past decade
there have been major societal changes, and it is important to
uncover what influences the increasing incidences of mental
health in youth populations.4,5 With increased life expec-
tancy, and thereby rising prevalence of long-term adverse
health conditions and multimorbidity, there is an urgent need
for robust, longitudinal data to help understand the risk tra-
jectory of age-related diseases and explore the effects of
behavioural and biological determinants on a healthy life.
The longitudinal data of approximately 2800 Young-HUNT
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participants into adulthood are of immense value for
this purpose.

The need for a new data collection was related to several
issues; First, repeated data collections are important for in-
vestigating trends over time and to get updates on prevalence
and incidence of disorders and diseases across adolescent
cohorts. Second, a new data collection will expand the oppor-
tunities for longitudinal follow-ups through the lifespan and
for exploring causal pathways from adolescence to adult-
hood. Third, new participants can be linked to their family
members in the HUNT database and contribute to larger
intergenerational studies of inheritance on selected traits and
health-related relationships. Last, the new data collection
provide improved methodology with standardizes scales and
objective measures for daily physical activity and body
composition.

What will be the new areas of research?

One of the largest societal experiments in modern times, the
widespread use of smartphones and social media platforms
probably plays a key role regarding health and wellbeing of
the present adolescent generation.6 Hence, the potential
impacts of this quite recent technology will be important to
address in the coming years. In addition, new health updates
provide the opportunity for new insights into the current
mental health status and allow studies of determinants such
as deliberate self-harm and suicidal behaviours to be ex-
plored. The opportunities for studying the long-term impact
of early life health and behaviours are strengthened by adding
new data that may also be linked to national registries and
follow-up data collections.

More valid studies of physical activity and anthropometry
are possible with the new and improved measurements in-
cluding accelerometer recordings and body composition

analyses using bioelectrical impedance. With the addition of
device-based measurement of physical activity, a main re-
search focus is to investigate the levels of physical activity in-
tensity and energy expenditure during activities of daily
living, and to conduct detailed analyses of sedentary behav-
iour such as sitting time, which may be influenced by novel
developments of media use and digitalization. The complex
interplay between physical activity, sedentary behaviour and
body composition, all key health parameters, may be mod-
elled in a much more precise and comprehensive manner than
before.7 Additionally, the combined analyses applied to
follow-up data from adolescence into adulthood provide op-
portunities to explore life course trajectories predictive of op-
timal health pathways.
Family is a main health determinant for adolescents, not

only through the family environment but also through com-
mon genetic influences. Genotypic information from both
parents and offspring in several generations represented in
the HUNT Study allows for examining the contribution of
genetics and direct or indirect inherited factors.8 The use of
genetic data, combined with environmental information that
is both in-depth and extensive, opens unique opportunities in
this cohort.

Who is in the cohort?

All pupils in the northern part of Trøndelag County, aged
13–19 years, were invited (in total 10 608 adolescents) to par-
ticipate in Young-HUNT4 from August 2017 to January
2019, when 8066 (76%) participated (Table 1). The princi-
pals of all the 67 schools in the county gave their consent to
their school’s participation. The lists of pupils in each class
were the basis for the invitations. A screening station was
established in each of the 67 schools included. Participation
across the different study parts is shown in Table 1; all

Figure 1. Flowchart of the Young-HUNT cohorts and participation in the adult survey waves (HUNT2, HUNT3 and HUNT4): cohort’s age range, sample

size and response rate. aYH1, Young-HUNT1 cohort; YH2, Young-HUNT2 cohort; YH3, Young-HUNT3 cohort
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participants filled out the questionnaire, 7950 took part in
the clinical investigation and 7852 participants completed the
interview. The participation attendance was similar in both
lower (8th–10th grade) and upper secondary schools (11th–
13th grade). Apprentices and adolescents not in school,
according to the registers of the school authorities, were in-
vited to the survey by post. The questionnaire was included
in the letter of invitation, along with invitation to attend the
clinical examination at the study site nearest the pupil’s
home. The Young-HUNT Study has a high attendance rate
among adolescents attending school, but very low among
those not attending school. Therefore, adolescents with po-
tentially more adverse somatic and mental health problems
might be underrepresented. Anyhow, adolescent health
trends and prevalences identified in the Young-HUNT Study
are generally representative of what is found in the national
adolescent survey Ungdata.9

Characteristics of Young-HUNT4 participants are given in
Table 2. Participation in Young-HUNT4 does not differ be-
tween age and gender. Girls seems to have a wider waist cir-
cumference and percent body fat mass compared with boys,
and boys have a higher physical activity level, both self-
reported and objectively measured, than girls. There are clear
gender differences in self-reported health, where girls have
lower self-reported mental and somatic health, including a
higher proportion of girl reporting loneliness compared with
boys. The proportion of adolescents with risk behaviour such
as daily smoking is incredibly low, and the proportion who
drink alcohol and have been drunk several times is higher
among boys compared with girls, with an increase with in-
creasing age. Screen time use, 4 h or more per day, differs be-
tween girls and boys, where playing video games is more
common among boys and girls are using social media.

What has been measured?

Like previous Young-HUNT surveys, data were collected
through a self-reported questionnaire, a short interview and
clinical examinations (Table 3). Questionnaires were com-
pleted in the classroom setting, individually like a school ex-
amination, so that privacy was ensured. Young-HUNT4
questionnaire was a web form which gives the possibility to
adapt questions to answers on previous questions, reduce
non-response due to skip logic errors, and controls on ques-
tions to prevent obvious faulty registrations. Unlike the previ-
ous Young-HUNT surveys, sampling of biological material
for DNA was through collection of saliva (Oragene, OG-500,
DNA Genotek, Ottawa, Canada). The data collection proce-
dure was thoroughly instructed by trained health professio-
nals according to the manufacturer’s protocol. A pilot for the
survey was carried out in a municipality outside the county of
data collection. All parts of the survey were tested, and some
of the instruments were adapted and adjusted according to
experiences in this pilot, such as wording in some of
the questions.
The questionnaire included the core questions from earlier

surveys, covering a broad range of topics concerning mental
and somatic symptoms and diseases, health behaviour and
lifestyle, and factors related to family, living conditions,
school, leisure time and social life (Table 1).
Several novel items were added in Young-HUNT4 (YH4)

which are highly relevant for adolescent health today and
pinpointed as important exposure factors for future adult
life. Mental health is measured by the Hopkins Symptom
Checklist (HSCL) with five items included in YH1–YH3
(HSCL-5) increased to 11 items in YH4 (HSCL-5 and HSCL-
10) .10 These instruments have been found to be valid and are
used as in previous studies.11 Issues addressed in this respect

Table 1. Overview of themes measured in the Young-HUNT4 survey

Study part and data
collection method

Selection criteria Participants
(% of invited)

Theme/content

Questionnaire All pupils of northern part of
Trøndelag (Nord-Trøndelag)
who, during the period of
screening, were students
registered from 8th grade to the
last year of upper
secondary school

8066 (76.0%) Lifestyle: exercise and physical activity, smoking
habits, alcohol/drug use, nutrition, leisure time
activities, social media/screen time. Mental health:
anxiety/depression, self-esteem, personality,
wellbeing, resilience, fatigue, internalized and
externalized difficulties, bullying, disordered
eating. Somatic health: disabilities, subjective
health problems, psychosomatic disorders, eating
habits. Somatic symptoms and diseases: allergy,
respiratory disease, sleep disturbance,
gastrointestinal diseases and symptoms,
neurological disease, endocrine diseases.
Medication: allergy, respiratory, gastrointestinal
and other medication. Various: body image,
puberty, network and neighbourhood, school,
serious life events

At the examination stations
Clinical measurements All participants 7950 (75.0%) Height, weight, body composition (bioelectrical

impedance analysis)
Physical behaviour All participants 5664 (54.6%) Accelerometer sensors at the thigh and lower back

for 1 week
Interview All participants 7852 (74.8%) Family (cohabit), urban/rurality, transport to

school, parental occupational classification,
headache/migraine

DNA (from saliva/Oragene) All participants 7106 (68.5%) Stored at room temperature until DNA extraction
Blood pressure 30% randomly selected

participants
2550 (24.0%) Systolic and diastolic pressure, pulse
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Table 2. Characteristics of participants in the Young-HUNT4 Survey; stratified by sex and age group, percentages unless otherwise noted

Characteristics All Aged 13–15 years Aged 16–19 years

Girls (n¼3913) Boys (n¼3626) Girls (n¼1349) Boys (n¼1316) Girls (n¼2564) Boys (n¼2310)

Age, years, mean (SD, range) 16.1 (1.8, 12.7–21.8) 16.1 (1.8, 12.7–20.0) 14.4 (0.8, 12.7–15.9) 14.4 (0.9, 12.7–15.9) 17.5 (0.9, 16.0–21.8) 17.5 (1.0, 16.0–20.0)
BMI, kg/m2, mean (SD, range) 22.5 (4.2) 22.0 (4.3) 21.4 (3.7, 12.0–41.9) 20.7 (3.7, 13.6–41.8) 23.5 (4.3, 15.2–48.3) 23.2 (4.4, 15.1–56.4)
BMI category (IOTF)

Underweight (<18.5 kg/m2) 5.4 5.8 6.8 6.8 4.7 5.2
Normal weight (18.5–24.9 kg/m2) 69.7 70.8 71.6 73.6 68.8 69.2
Overweight (25.0–29.9 kg/m2) 18.4 16.3 17.1 14.9 19.0 17.1
Obese (30.0–34.9 kg/m2) 4.9 5.3 3.9 4.0 5.4 6.0
Severely obese (�35.0 kg/m2) 1.6 1.8 0.6 0.7 2.2 2.4

Waist circumference, cm (SD, range) 81.6 (11.8, 59.0–144.2) 79.5 (13.5, 58.8–151.0) 78.3 (10.5, 59.0–139.0) 74.8 (11.1, 58.8–143.5) 85.2 (11.9, 64.6–144.2) 84.2 (14.0, 63.2–151.0)
Percent body fat mass, % (SD) 27.7 (8.1) 16.7 (8.3) 25.7 (7.9) 16.7 (8.6) 29.5 (7.9) 16.7 (16.7)
Body fat mass, kg (SD) 17.8 (8.8) 12.0 (9.1) 15.5 (7.7) 10.6 (7.8) 19.9 (9.3) 13.4 (10.1)
Lean body massa, kg (SD) 41.1 (5.4) 52.11 (10.2) 42.3 (5.5) 49.4 (9.6) 45.1 (5.6) 61.3 (8.6)
Systolic blood pressure, (mmHg)b,c 113.1 (9.2) 118.7 (11.1) 108.0 (9.0) 112.2 (9.9) 115.1 (8.7) 122.5 (10.0)
Smoking, %

Never 92.5 89.0 97.6 96.8 88.1 82.4
Sometimes 3.6 6.2 1.1 0.8 5.8 10.9
Daily 0.3 0.5 0.1 0.3 0.5 0.7

Alcohol: occasionally/current
No 52.2 55.4 84.6 86.9 24.4 28.6
Yes 47.8 44.6 15.4 13.1 75.6 71.4
Intoxicated more than 25 times 17.7 24.3 1.1 2.6 20.6 27.7

Physical activity frequency
Less than once a week 16.1 15.2 11.5 10.7 20.0 19.0
1–3 days a week 51.5 43.8 49.8 44.7 53.0 43.0
4 days a week or more 32.4 41.0 38.7 44.5 27.0 38.0

Physical activityd, mean min/day (SD, range) 105 (33, 15.8–291) 114 (40, 10.7–292) 113 (34, 26.7–291) 122 (41, 15.1–292) 97 (29.8, 15.8–201) 105 (37, 10.7–235)
Somatic health: neither good or bad/bad 36.3 24.6 29.7 21.4 41.9 27.4
Mental health: neither good or bad/bad 40.3 20.5 32.6 17.7 46.8 23.0
Loneliness: often/very often 14.3 6.7 11.3 4.6 16.9 8.4
Fatigue (tiredness)

More than 75% of the time 9.5 4.5 7.5 4.5 10.9 4.5
Often (except exercise) 64.2 40.8 47.6 34.2 72.9 44.6
More than 50% of the time 33.9 17.9 24.8 14.2 37.1 19.5

Self-harm: 2 times or more 18.3 5.3 6.8 2.3 11.4 3.1
Video games: 4 h or more per/weekday 15.4 24.0 16.9 24.8 14.3 23.3
Social media use: 4 h or more per/weekday 39.6 26.0 34.9 20.4 43.6 30.7

BMI, body mass index; IOTF, International Obesity Task Force (international BMI cut-offs).
a Lean body mass is the difference between total body weight and body fat weight.
b Mean of the 2nd and 3rd measurements.
c 30% of the participants (30% random sample of invited).
d Objectively measured with accelerometer. Active time is calculated as activities with a duration of over 60 s and is the sum of time walking, running and cycling. Participants with less than 10min average active

time per day were excluded. Participants with less than 3 days of active time were excluded.
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are questions concerning challenging life events such as lone-
liness, trauma and violence, bullying and self-harm, comple-
mentary aspects related to mental health such as fatigue,
internalizing and externalizing difficulties, gaming, network-
ing, social media/screen time, sleep difficulties and gender-
and age-specific topics such as puberty, pubertal development
and sexual orientation (Supplementary Table S1, available as
Supplementary data at IJE online).12–16 In addition, more
standardized instruments were used to measure mental health
[Strengths and Difficulties Questionnaire (SDQ) and HSCL]
in Young-HUNT4 compared with previous Young-
HUNT surveys.17

In addition to capturing leisure time and physical activities
in questionnaires, physical activity, sedentary behaviours and
sleep patterns were assessed using two accelerometers (AX3,
Axivity, Newcastle, UK). The accelerometers were worn and
attached to the thigh and lower back for 7 consecutive days,
across the 24-h spectrum. The accelerometers were config-
ured to record at 50Hz and a range of ±8 g. Recording of at
least 3 days was considered valid.
Improved aspects of the clinical examination in Young-

HUNT4, compared with previous surveys, included body
composition analysis through bioelectrical impedance analy-
sis (BIA) (InBody 770, Cerritos, CA, USA) which measures
how the body impedes electric flow through fat, muscle and
blood, thereby giving a more accurate measure of body com-
position than previous manual measurements of, for instance,
body mass index (BMI) and waist circumference for over-
weight and obesity categorization.
In 2550 (32%) randomly selected participants from both

lower and upper secondary school, blood pressure, pulse and
peripheral capillary oxygen saturation were recorded three
times in 1-min intervals using Dinamap CARESCAPE V100
(GE Healthcare, Chicago, IL, USA).

What has it found? Key findings and
publications

To date approximately 150 publications have used data from
the Young-HUNT Study. Important findings influenced plan-
ning of data collection in the Young-HUNT4 Survey. In
Table 2 we present descriptive characteristics of the Young-
HUNT4 participants, including prevalence estimates of a
range of somatic and mental conditions, in addition to

Table 3. Summary of the contents of the Young-HUNT1 (YH1), Young-

HUNT2 (YH2), Young-HUNT3 (YH3) and Young-HUNT4 (YH4) surveys

Construct/theme YH1 YH2 YH3 YH4

Population characteristics
Age x x x x
Sex x x x x

Self-reported questionnaire
Family x x x x
Family economy x x x x
Education x x x x
Household x x x x
Social contact, social support
and loneliness
Network and friends x x x x
Visiting someone/contact
with friends

x x x x

Participation in leisure
time activities

x x x x

Lifestyle factors
Smoking x x x x
Alcohol usage x x x x
Narcotic/drugs usage x x
Exercise/physical activity x x x x
Sport participation x x x x
Nutrition and dieting x x x x
Screen-time/computer use x x
Use of social media/internet x
Gaming x
Gaming addiction x
Sleep x x x x

Mental health
Anxiety and

depression symptoms
x x x x

Self-esteem x x x x
Life satisfaction x x x
Resilience x x
Personality x x x x
Fatigue x
Internalizing and
externalizing problems

x

Bullying x x x x
Disordered eating x x x x

Physical and somatic health
Atopic and respiratory symptoms

and diseases
x x x x

Disabilities x x x x
Psychosomatic symptoms
and pain

x x x x

Eating habits x x x x
Health at the moment x x x x
Health conditions x x x x
Dental health x
Medications (prescribed and over

the counter)
x x x x

Pubertal development x x x x
Body image x x x x

Various health influencing factors
Sexual orientation x
Contraceptive usage x x x x
Sexual intercourse x
School (teacher and classmate
support, academic achievement)

x x x x

Learning difficulties x x x x
Adverse life events x x
Health care use x x x x

Interview
Headache/migraine x x x x
Social anxiety x
Family (cohabit) x
Transport to school x

(continued)

Table 3. (continued)

Construct/theme YH1 YH2 YH3 YH4

Parental occupation x
Measurements
Height x x x
Weight x x x
Hip and waist circumference x x x
Body composition/bioelectrical

impedance analysis
x

Blood pressure x x x
Heart rate x x x
Spirometry (lung function) x x
Physical activity (objectively

measured with accelerometer)
x

DNA
Buccal swabs (stored on FTA cards) x
Saliva (Oragene kits) x

FTA, Flinders Technology Associates.
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lifestyle behaviours. There has been an alarming increase in
the prevalence of obesity and overweight over the past decen-
nials in the Western world and in the Nordic countries.18,19

In agreement with these findings, we see a remarkable high
average waist circumference (WC) among adolescents both
aged 13–15 years and aged 16–19 years, with a higher mean
WC among girls (Table 2) compared with reference values
in Norwegian adolescents.20 In contrast, we see no sex
difference in overweight and obesity defined by BMI in
Young-HUNT4. Along with a general weight increase in the
population,21 underestimation of overweight has been shown
to increase among adolescents,22 which may prohibit weight-
reducing efforts. Positive body perception, however, is associ-
ated with better mental health and prevents weight increase
into adulthood.23

Most adolescents have levels of physical activity that fulfil
the national recommendations, with a mean daily physical
activity level above 100min (active time is objectively mea-
sured by accelerometer and calculated as activities with a du-
ration of over 60 s, and is the sum of time with walking,
running and cycling). Among the Young-HUNT4 partici-
pants, boys are more physically active than girls are at all
ages, and the youngest adolescents are more physically active
than the older ones (Table 2). The physical activity level in
adolescence, and body image and eating behaviours, seem
not to be clearly associated,24 although the ones who consid-
ered themselves overweight where less likely to be physically
active compared with those with normal weight. The associa-
tion between physical activity and mental health was demon-
strated in Young-HUNT3 (2006–08),25 and further
confirmed in Young-HUNT4 (2017–19).26

Mental health problems have increased over the past deca-
des in many adolescent populations.27 Considering all
HUNT participants from age 13 years and upward, a diver-
gent trend in mental distress was evident, with a sharp in-
crease among adolescents and young adults in contrast to
participants aged 60þ.28 In Young-HUNT4, the prevalence
of anxiety and depression symptoms above the recommended
HSCL-5 scale cut-off was 16.5% for boys and 44.4% for
girls. Increasing use of social media as a daily activity has led
to an emergency impact on people’s lives. Screen time in total,
and particularly prevalence in self-reported use of social me-
dia and video games, is high. Among Young-HUNT4 partici-
pants, girls spend their time on social media and boys spend
their time gaming (Table 2). Long-lasting screen time (4 h or
more per/day) among adolescents aged 13–19 is associated
with mental distress29 and seems to be associated with poorer
quality of life.30 This association was even stronger for more
than 7 h/day. There was also an association between high
screen time (�7h daily use) and loneliness.

The new focus on mental health, screen time and use of
electronic devices has resulted in a study exploring sleep du-
ration, prevalence of insomnia and use of electronic devices
in bed (relation to sleep) among those with mental distress.
Adolescents with mental distress (SCL-10, �1.85) seem to re-
port short sleep duration and insomnia, and higher electronic
device use in relation to sleep.31

What are the main strengths and weaknesses?

The Young-HUNT Study is valuable for trend investigations,
due to repeated surveys of the new cohorts of the same popu-
lation since the 1990s. By linkage to follow-up data in

HUNT and national registries, life course studies may be per-
formed. Family linkage between Young-HUNT participants,
within a total sample size of 240 000 HUNT participants,
gives unique opportunities for intergenerational and sibling
studies. Further, the survey has high participation rate, repre-
sents an ethnically quite homogeneous population, and data
may be linked to valid information on migration, diseases
and deaths, from registers. The HUNT Study covers a broad
range of health-related topics, and many questionnaire items
have been kept unchanged across the surveys to enable health
and risk factor trends to be studied. Genetic material is
available from Young-HUNT3 and Young-HUNT4 partici-
pants. Quality-controlled HUNT data are securely managed
by the HUNT Databank and biological material (saliva) is
stored in the state-of-the-art HUNT Biobank at the HUNT
Research Centre.
A weakness of the survey is the low participation rate

among adolescents not in school and apprentices (10% par-
ticipation). This may affect the estimation of health problems
and important behavioural patterns of these groups and bias
the results in the total adolescent sample. The northern part
of Trøndelag consists of mostly rural areas and has no large
cities. It may well not be representative of populations living
in large Norwegian cities. Confirming health trends identified
in other Norwegian adolescent surveys, however, ensure
that the Young-HUNT4 Survey is generalizable to other areas
(rural and urban) in Norway and also probably to other
adolescent cohorts in Europe.

Can I get hold of the data? Where can I find
out more?

Any research group with a principal investigator affiliated
with a Norwegian research institution can apply for access to
HUNT data. This means that researchers not affiliated to a
Norwegian research institution may collaborate with and ap-
ply through a Norwegian researcher to use HUNT material.
All projects must be approved by the Regional Committee for
Medical and Health Research Ethics (REC) in Norway.
Certain data may be subject to a time-limited exclusivity

provided to the researchers who have financed and conducted
the data collection in specific scientific areas. Information
concerning biological material and specific analytical services
may be found at the HUNT Biobank website [https://www.
ntnu.edu/hunt/hunt-biobank]. Linkages between HUNT data
and registry data are obtained separately for each research
project and require approval from REC and each registry
owner. Detailed information on the application process and
conditions for access is available at the HUNT website
[https://www.ntnu.edu/web/hunt/data]. For queries, please e-
mail Kirsti Kvaløy at [kontakt@hunt.ntnu.no].
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