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Abstract
Purpose  Identifying and understanding modifiable risk and protective factors that can inform early detection and interven-
tion to prevent adolescent emotional problems and harmful behaviours is among the most pressing modern-day public health 
challenges. This paper describes the rationale, objectives, methods, and anticipated outcomes of the LIFECOURSE study, 
a multi-level, bio-psychosocial prospective study designed to advance our understanding of factors that shape adolescent 
mental health and behaviour.
Methods  Conducted by the Icelandic Centre for Social Research and Analysis at Reykjavik University, LIFECOURSE is a 
longitudinal population-based developmental study of Icelandic adolescents born in 2004. The study utilizes a comprehensive 
multi-informant assessment of individual, societal and biological factors measured across the lifespan. Data assembly and 
collection were conducted from 2016–2020 and utilize both retrospective and prospective data sources: (a) retrospective 
registry data assembled from seven national databases, (b) prospectively collected social surveys and (c) biomarker samples.
Results  Of the 3914 eligible adolescents, 60.8% (n = 2378) provided informed parental consent and student assent to par-
ticipate in the study, with approximately half of the participants being female (n = 1175, 49.4%) and the majority being born 
in the capital area (n = 1455; 61.2%). The coverage of available data from the national databases and participation in the 
social surveys ranged from 81.7 to 100%.
Conclusions  Major gaps remain in our knowledge of how individual, societal and biological factors across the lifespan—from 
early life to adolescence—interact and shape the risk for emotional problems and harmful behaviours during adolescence. 
The LIFECOURSE study was designed to address this knowledge gap.
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Introduction

Adolescence is a high-risk period for the onset of emotional 
problems and harmful behaviours [1, 2]. Often these prob-
lems arise when young people experience major stress and 
vulnerabilities in their lives and/or are the result of being 
born into adverse circumstances [3–9]. Although, quite a 
lot is known about the effects of stress, there are still major 
gaps in our knowledge, especially in relation to how stress 
affects physiological and emotional reactions, and harm-
ful behaviour, and whether those effects are preventable or 
reversible. Examples of early life stress include maternal 
illness during pregnancy, low birthweight, poverty and the 
experience of severe family conflict and violence. Common 
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emotional problems and harmful behaviors that emerge dur-
ing adolescence include anxiety, depressed mood, anger, 
substance use, delinquency, self-harm, and suicidal behav-
iors. These problems are associated with wide-ranging det-
rimental effects on the adolescent’s well-being, which fre-
quently persist into adulthood and may result in long-term 
morbidity and even premature mortality [1, 10]. Alarmingly, 
recent studies have indicated that some of these large-scale 
problems may be on the rise [1, 11–13]. As such, one of the 
most pressing modern-day challenges in public health is the 
identification of modifiable risk and protective factors for 
healthy adolescent development, which will inform more 
targeted early prevention and intervention strategies.

Currently, there is an emerging consensus that integrating 
factors at multiple biological and social levels is necessary to 
further our knowledge of human health and behaviour. For 
this, we need to move beyond a discipline-based approach 
[14]. Three main paradigms have been used to examine the 
effects of stress on mental health and behavior. The first 
stems from the literature on psychology and deals with the 
negative effects of stress on emotional disorders [15, 16]. 
A second paradigm is rooted in sociology/criminology 
and studies the effects of what in sociology is called strain 
(stress) on delinquent (harmful) behavior [17]. Finally, the 
third paradigm explaining the effects of stress in peoples’ 
lives, is physiological and uses the idea of allostatic load 
to capture the cumulative biological burden exacted on the 
body from repeated attempts to adapt to life’s demands [18].

The LIFECOURSE project draws on these different 
theoretical frameworks and builds on prior work, includ-
ing that of our own research team, conducted in Iceland to 
understand the potentially modifiable individual and social 
antecedents of adolescent harmful behaviours and whether 
and how positive environmental factors, such as social sup-
port, can benefit youth development [8, 19–23]. Through our 
research on determinants of substance use among Icelandic 
adolescents, we were able to formulate and implement an 
effective substance use prevention strategy that has dem-
onstrated good success [24–26]. Although previous studies 
have been highly informative and sometimes effectively dis-
seminated into practice, major gaps remain in our knowl-
edge of how multiple—individual, societal and biological 
indicators from early on—interact and shape the risk for 
emotional problems and harmful behaviours in adolescence. 
Towards closing this knowledge gap, scholars have called for 
the increased use of a multi-level interdisciplinary develop-
mental approach to advance our understanding of the bio-
psychosocial nature of risk and protective factors associated 
with mental health and behavioural outcomes in adolescents 
[14]. Thus, to provide the basis for a novel and comprehen-
sive understanding of adolescent mental health and behav-
ioural outomes, it is important to integrate individual, com-
munity and biological levels across the lifecourse. Such a 

holistic conceptual approach is necessary to disentangle the 
complex relationship between environmental and biologi-
cal factors shaping adolescent development. Clearly, such 
findings put into practice would have important implications 
for policies for the mental health, education and criminal 
justice systems.

Objectives

In the LIFECOURSE study, we employ a multi-level, bio-
psychosocial approach to advance our understanding of risk 
and protective factors shaping mental health and behav-
ioural outcomes among Icelandic adolescents. This entails 
a comprehensive multi-informant assessment of individual, 
societal and biological factors measured across the lifes-
pan. Building and expanding on previous research, the pri-
mary objectives of the LIFECOURSE study are threefold 
(see Fig. 1 for the theoretical framework and hypothesized 
pathways):

Objective 1

To examine the links between high levels of early life stress 
and increased physiological stress (labelled “allostatic load” 
in the physiology literature), emotional reactions and harm-
ful behaviour in adolescence.

Objective 2

To study the effects of stress in childhood, both on individual 
level and community level, on adolescent development.

Objective 3

To test whether high support in early adolescence may 
modify/buffer the effects of early life stress on physiologi-
cal stress, emotional reactions, and harmful behaviour later 
in adolescence.

Design and methods

LIFECOURSE is a population-based developmental 
cohort study on Icelandic adolescents born in 2004 con-
ducted by the Icelandic Centre for Social Research and 
Analysis (ICSRA) at Reykjavik University. Data assem-
bling and collection was conducted during the years 2016 
to 2020. The study was reviewed and approved by the 
National Bioethics Committee of Iceland (11–078) and 
registered with the Personal Protection Authority. The 
study base comprised three retrospective and prospective 
data sources: (a) retrospective registry data assembled 
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from seven national databases, (b) prospectively collected 
social surveys and (c) biomarker samples. Figure 2 pro-
vides an overview of the enrollment and measurements 
in the LIFECOURSE study. Below, we provide a detailed 

description of the setting and each data source, followed 
by details on the procedure and descriptive information 
for our pilot and main studies.

Fig. 1   The theoretical framework for which the LIFECOURSE study 
was conceived. In this simplified figure, we illustrate our model that 
provides a framework for investigating the effects of multiple envi-

ronmental factors experienced during specific developmental periods, 
and cumulatively over time, on physiological stress, emotional reac-
tions, and harmful behaviour in adolescence

2,378 Enrolled in the study

SOCIAL SURVEY 

Grade 7 

n = 2,290

Grade 8

n = 2,052

Grade 9

n = 2,097

NATIONAL REGISTRY DATA

Birth Register
n = 2,378

Child Development Register
n = 1,943

Maternal Health Care Register
n = 2,062

3,914 Adolescents born in 2004 and residing in 

Iceland in 2017 invited to participate 

BIOLOGICAL DATA

Pilot study

Diurnal cortisol rhythm & CAR 

n = 172

Alpha-amylase 

n = 172

Educational Records Register
n = 2,248

Child Protection Agency
n = 2,325

School Health Care Record System
n = 2,248

4,264 Children born in Iceland 2004

Fig. 2   Enrolment and measures in the LIFECOURSE study
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Setting

Iceland is a Nordic island nation populated by approximately 
357,000 inhabitants, with approximately 62% of them resid-
ing in the capital, Reykjavik (based on information obtained 
01.01.2019, [27]). Due to a combination of factors, the Ice-
landic research setting is uniquely well suited for applying 
a multi-level developmental framework to study the inter-
action between individual, societal and biological factors 
across the lifespan. First, the established infrastructure of the 
Icelandic health care system allow us to follow each child 
from pre-birth and onwards. A unique national identification 
number is issued to all children born in Iceland, Icelandic 
citizens born abroad and individuals with a legal permanent 
residence in Iceland. This number is used as the primary 
mode of identification in each of the national registry data-
bases. Due to this individual-specific identification number, 
we are able to link demographic information, school-based 
trajectories, and various health outcomes across the lifes-
pan, starting with maternal health care records in the pre-
natal period (see below for a detailed description). Second, 
the geographic isolation and homogeneity of the popula-
tion enable the collection of ideal consecutive data on the 
whole population of children over time. Third, the Icelandic 
population is known for its positive attitude towards research 
participation (with up to 90% participation in our previous 
studies). Leveraging the combination of infastructure and 
population characteristics, we are able to create a unique 
multi-level description of emotional problems and harmful 
behaviors in adolescence on the individual and local com-
munity/neighbourhood levels.

National registries

Information on each participant was obtained from seven 
national registries: the National Maternal Health Care Regis-
try, the National Birth Registry, the National Child Develop-
ment Registry, National School Health Care Record System, 
the National Educational Records Registry, and the Child 
Protection Agency in the City of Reykjavik. Relevant data-
bases were upgraded regularly throughout this study and 
other retrospective data may be added to the study in the 
future. Detailed information on the data extracted from each 
registry source is outlined below:

National maternal health care register

In Iceland, expectant mothers receive regular check-ups 
at their local healthcare centre at least seven times during 
pregnancy. These appointments occur around weeks 12, 16, 
and 20 of the pregnancy, and more frequently during the 
last 3 months of pregnancy. During these visits, familial 
demographic information, such as parental age, nationality, 

education, residency, co-habitation status and number of 
children, is registered. Familial risk factors for birth compli-
cations are also documented, e.g., family history of diabetes 
and multiparous pregnancies.

This database also includes maternal birth history and 
complications, including number of previous births, mis-
carriages, stillbirths, and number of premature births. Fur-
thermore, information on mother’s current physical health 
during (e.g., height, weight, blood pressure, gestational dia-
betes, hypertension/preeclampsia, smoking and medication 
status) and after the pregnancy (e.g., perineum, sleep after 
birth) is documented. Any ICD-10 diagnoses the mother 
meets criteria for are recorded. During these check-ups, 
health information on the fetus is also collected, including 
predicted weight, heart rate sound, and positioning.

National birth register

This database contains information on the family and child 
at the time of birth. Parental demographic information, such 
as parental co-habitation status, employment and residency 
is registered. This database also contains information on 
parental tobacco smoking and alcohol consumption dur-
ing the pregnancy and established ICD-10 diagnoses of the 
mother. Information regarding the birth includes the location 
and time of birth, fetal positioning during birth, birth method 
and any interventions implemented during birth according 
to the NOMESCO Classification of Surgical Procedures 
(NCSP). Following birth, information regarding the new-
born’s health is documented, the infant’s weight, length and 
head circumference at birth, APGAR scores and any ICD-10 
diagnoses the newborn meets criteria for.

National child development register

In Iceland, families with newborns attend regular checkups 
at the local Health Care at the age of 6 weeks, 3 months, 
6 months, 10 months, 18 months, 3.5 years old and 5 years. 
During the visits, a health care professional documents the 
child’s height, weight and head circumference and completes 
a standardized developmental evaluation aimed at capturing 
critical aspects of the child’s physical growth, fine motor 
and gross motor development, language comprehension, 
and social-emotional aspects of children’s development. If 
the health care professional deems necessary based on the 
mother’s presentation or history of depression, the Edin-
burgh Postnatal Depression Scale (EPDS; [28]) is adminis-
tered to evaluate postpartum depressive symptoms.
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School health care record system

Health information is gathered by school nurses on chil-
dren at the age of 6, 9, 12 and 14 years. This data source 
includes information on the child’s weight, height, immu-
nizations, and documented psychiatric diagnoses. It also 
includes items capturing well-being (e.g., “How do you feel 
at school?”) and life style indicators pertaining to eating 
habits (e.g., “What did you eat for breakfast during snack 
time at school?”), exercise (e.g., “Do you play outside 
often?”), cleanliness (e.g., “Did you brush your teeth this 
morning?”), sleeping habits (“When do you go to bed on 
school nights?”). Additionally, visits to the school nurse are 
documented throughout elementary school, which can be 
accumulated into a frequency measure of visits.

Educational records register

Icelandic students undergo mandatory standardized tests in 
Language Arts and Mathematics in 4th,7th and 9th grade 
(corresponding to ages 9, 12 and 14 years old) to determine 
whether students are meeting the national curriculum pro-
ficiency objectives. The grades are normally distributed on 
a scale of 0–60, with an average score of 30 and a standard 
deviation of 10. Scores from these tests are documented by 
the Educational Testing Institute (ETI), which is overseen by 
the Ministry of Education, Science, and Culture.

Child protection agency

Referrals of childhood maltreatment and harmful behaviors 
are documented by the Child Protection Agency (CPA). 
These records include information of type of referral, num-
ber of reports, and tracking of the cases that receive further 
intervention. Referrals include the child being the victim of 
any type of neglect or abuse, child absenteeism from school, 
delinquency and other potentially harmful behaviors (e.g., 
substance use) during any time in their life. This data source 
also contains information on the child’s diagnoses, family 
demographics (e.g., parental spousal status, financial status), 
parental information relevant to the referral (e.g., parental 
death, psychiatric disorders or history of abuse) and type of 
social services received.

Prospective data collection

In addition to the registry data, the LIFECOURSE study 
includes repeated annual self-report survey data, which 
are collected when participants are in grades 7, 8, and 9 
(corresponding to ages 12, 13, and 14 years old). Surveys 
were based on a standardized protocol that the ICSRA has 
used for over 20 years [29]. The social survey was designed 
to capture a broad picture of the adolescent’s functioning. 

Table 1 provides an overview of the measures in the sur-
vey data by grade. Here, we highlight the measures directly 
relevant to our aforementioned study objectives rather than 
provide a detailed information on all of the measures in the 
survey. A more detailed list of measures is included on our 
website (www.lifec​ourse​.is).

Depressive symptoms, anxiety and anger

Established measures were used to assess depressive 
symptoms, anxiety and anger over the past week. Namely, 
depressed mood (Cronbach α from 0.90-0.92), anxiety 
(Cronbach α from 0.79 to 0.81) and anger/hostility (Cron-
bach α from 0.82-0.84) were measured with the correspond-
ing three out of nine subscales of the Symptom Checklist-
Revised (SCL-90-R; [30, 31]). The Multidimensional 
Anxiety Scale for Children was used to measure symptoms 
of physical and social anxiety [32, 33] (Cronbach α from 
0.88 to 0.92 and 0.89 to 0.92, respectively).

Delinquency

Our measures of delinquency included the frequency of 
physical aggression (six items, e.g., “Have you punched 
someone?”), stealing (five items, e.g., “Have you broken into 

Table 1   Social survey measures grade

Measures Grade

7 8 9

Demographic variables  +   +   + 
Relationship with parents and parenting practices  +   +   + 
Peer relationships and victimization  +   +   + 
Attitude towards school/learning  +   +   + 
Social media usage and bullying  +   +   + 
Leisure time activities  +   +   + 
Depressive and anxiety symptoms  +   +   + 
Self-harm and suicidal ideation or attempt  +   + 
Anger and conduct problems  +   +   + 
Substance use (including nicotine)  +   +   + 
Diet and caffeine consumption  +   + 
Weight and height  +   + 
Trauma and stressful life events  +   +   + 
Self-concept  +   +   + 
Academic performance  +   +   + 
Learning difficulties  +   + 
School absenteeism  +   +   + 
Social comparison  +   + 
Neighborhood cohesion  +   + 
Sexuality  + 
Employment  +   + 
Porn viewing  +   + 

http://www.lifecourse.is
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a building or car to steal something?”), bullying (six items, 
e.g., “Have you been part of a group that physically hurts 
someone?”) within the past 12 months. Substance use was 
measured with items capturing the frequency of nicotine use 
(6 items, e.g., “How often have you smoked a cigarette?”), 
alcohol consumption (3 items, e.g. “How often have you 
been drunk?”) and the use of illegal substances (16 items, 
e.g., “How often have you smoked marijuana?”, “How often 
have you used amphetamine?”).

Self‑harm and suicidal ideation and attempts

The survey includes two items on the frequency of self-harm 
behaviors, irrespective of suicidal intent (e.g., “Have you 
had thoughts of harming yourself?”, “Have you engaged in 
self-harm?”). Suicidal ideation among the adolescents was 
assessed with two items (i.e., “Have you ever thought of 
attempting suicide?”; “Have you told someone that you were 
thinking about attempting suicide?”). Suicidal attempts were 
also assessed with two items (i.e., “Have you ever attempted 
suicide?”). The prevalence of suicidal ideation/attempts 
within the adolescent’s social network was also assessed 
with three items (e.g., “Has anyone told you that they are 
contemplating suicide?”).

Stressful and traumatic events

The Negative Life Events Scale [34] was used to measure 
exposure to stressful (e.g., breakup with boyfriend/girl-
friend) and traumatic events (e.g., victim of sexual abuse, 
death of a parent) within the past 30 days, 12 months, and 
more than 12 months ago (16 items). In addition to this 
scale, the survey contained items on being bullied (e.g., 
“How often in the past year have you been teased by a group 
of people?”) and other types of potentially traumatic expe-
riences (e.g., “Have you been coerced to send someone a 
photo of a sexual nature of yourself?”).

Family relationship and local community

The adolescent-parent relationship was measured with 
17 items on the time spent with parents, support received 
from parents (e.g., helping with homework) and parental 
social control and monitoring. We also included items on 
the adolescent’s attitude towards the local community (e.g., 
“How much do you like living in your neighborhood?”) and 
neighborhood cohesion (e.g., “My parents know many of 
our neighbors by name”).

Well‑being and life style

The survey also contained measures of well-being, such as 
the Short Warwick Edinburgh Mental Well-Being Scale 

(SWEMWBS; [35], Cronbach α from 0.87 to 0.89), the Rosen-
berg self-esteem scale [36, 37] (Cronbach α from 0.89-0.91) 
and the body image subscale from the Offer Self-Image Ques-
tionnaire for Adolescents (Cronbach α from 0.76 to 0.83) [38, 
39]. School well-being was measured with 16 items on the 
adolescent’s attitude towards school (e.g., “Do you feel like 
you get enough help with your studies from your teachers?”).

Participation and frequency of extracurricular (e.g., playing 
an instrument) and leisure activities (e.g., sport participation 
and other physical activity, playing video games), as well as 
social media usage (e.g., time spent on Facebook, Snapchat) 
were also assessed.

Biological measures

Cortisol and alpha‑amylase

In 2018, we collected cortisol and alpha-amylase from a 
subset of the participants (n = 172). To obtain this subset, 
the schools with the highest participation rates were pooled 
together and we randomly selected schools until this pool 
until the participants reached 200 students. Next, we invited 
all the LIFECOURSE participants in these respective schools 
to participate in the saliva sampling. This methods was chosen 
over randomly selecting participants from the entire country 
given that school nurses were in charge of collecting the saliva 
samples. The participants in this subset provided saliva sam-
ples from passive drool at three time points: immediately after 
awakening, 30 min after waking up, and just before going to 
bed. This protocol assesses key elements of the basal cortisol 
rhythm (morning and evening levels, size of cortisol awaken-
ing response, slope of the diurnal cortisol rhythm across the 
day), and also provides measures of salivary alpha amylase (an 
indirect indicator of sympathetic activation) [40, 41]. During 
the saliva data collection, participants were asked to refrain 
from eating, drinking, smoking or vigorous exercise in the 
hour prior to each sample. Additionally, participants were 
asked about factors known to influence cortisol levels, such 
as smoking habits, caffeine intake, and use of psychotropic 
medication and oral contraceptives [40]. Participants also 
completed a sleep diary the morning of the saliva sampling in 
which they reported when they fell asleep and time of waking 
up and rated the quality of their sleep and measures on their 
current depressive and anxiety symptoms (as measured by the 
SCL-90).

Procedure and data collection

Pilot study

We conducted a pilot study to determine the quality and 
completeness of the data in the national registries. In the 
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pilot study, we obtained registry data on all the children 
born in the year 2000 in Reykjavik, the capital of Iceland. 
The National University Hospital documented 1151 births 
(49.3% females) in Reykjavik in 2000. For this pilot cohort, 
data from all the aforementioned national registries were 
assembled in years 2014–2016 but no prospective data were 
collected. The number of participants with available data for 
each registry was as follows: the National Maternal Health 
Care Register had records on 1,106 participants (96%), the 
National Birth Register had records on 1149 individuals 
(99%), the School Health Care Record System contained 
information for 6-, 9- and 12-year-olds for 1026, 1079 and 
1115 participants, respectively (89%, 94% and 97%), and the 
Reykjavik Child Protection Agency (CPA) contained infor-
mation on 239 of the participants (100%) which the agency 
had intervened with during the first 13 years of their lives. 
The successful completion of the pilot showed that obtaining 
sufficient information from national registries was feasible.

Main study

In the main study, all adolescents born in Iceland in the year 
2004 and residing in Iceland in 2017 were invited to partici-
pate in the study. First, contact information for the sample 
was acquired through the National Statistical Bureau and 
sister agencies to obtain information on all children born 
in Iceland in 2004. A non-traceable, unique research iden-
tification number was created for each child to use across 
databases. A key that links individual names and contact 
information to research IDs is maintained by a third party at 
the Reykjavik City Primary Health Care Clinics and is not 
accessible to the research team.

Recruitment for the study and the social survey admin-
istration occurred in February in 2017, 2018 and 2019 in 
all upper secondary schools (corresponding to ages 12, 13 
and 14 years old) in Iceland using procedures developed 
by ICSRA in collaboration with the Icelandic Ministry of 
Education, Science and Culture over a 20-year period [42]. 
For each school, an established contact person distributed 
an invitation letter to participate in the study to each student 
to take home for parental consent. Parents/caregivers were 
also contacted via email by each respective school authority. 
Teachers at individual school sites supervised the participa-
tion of students in the classroom and administered the survey 
questionnaire using a double-envelope system to identify 
students while distributing the surveys in classroom set-
tings, omitting their identification post survey completion 
(non-traceable ID printed on each individual questionnaire 
for scanning and data processing). Students were instructed 
not to write their names, social security numbers, or any 
other identifying information anywhere on the questionnaire. 
The social survey material was all in Icelandic. Upon survey 
completion students were asked to place their completed 

questionnaire in a blank and pre-sealed envelope provided 
to them before returning it to the supervising teacher. For 
the participating youth, data from the social survey was 
combined with data from the national registries which was 
assembled in the years 2016–2019.

Figure 2 displays enrolment and the number of partici-
pants with available data from each dataset. In 2004, 4264 
children were born in Iceland. Of those, 3914 adolescents 
were residing in Iceland in 2017 (91.8%) and were invited 
to participate in the study. Of the 3914 adolescents, 60.8% 
(n = 2378) provided informed parental consent and student 
assent to participate in the LIFECOURSE study. Out of the 
154 schools in Iceland with students in the 7th grade, 140 
of them had students that enrolled in this study. Around half 
of the participants were female (n = 1175; 49.4%) and the 
majority were born in Reykjavik (n = 1455; 61.2%). Avail-
able national registry data on participants ranged from 
81.7–100% and participation in the social surveys in grades 
7, 8 and 9 ranged from 86.3 to 96.3%. Saliva to assess cor-
tisol levels and alpha-amylase was obtained on 172 partici-
pants in 2018. Table 2 provides descriptives on selected 
demographic variables for the LIFECOURSE cohort across 
the lifespan. Preliminary findings suggest that the adoles-
cents in the LIFECOURSE study are on par with same-aged 
peers in terms of gender (OR = 0.942, p = 0.366) and mater-
nal age at birth (OR = 1.001, p = 0.167). However, com-
pared to same-age peers, participants in the LIFECOURSE 
were more likely to have parents who are Icelandic citizens 
(mother: χ2 = 49.90, p < 0.001, father: χ2 = 79.41, p < 0.001) 
and live in a household where Icelandic is the primary spo-
ken language (χ2 = 53.25, p < 0.001). Furthermore, youth 
with higher self-reported depressive and anxiety symptoms 
in 2017 were less likely to participate in 2018 (p = 0.004 
and p = 0.006, respectively) but this association was not 
significant in 2019 (p = 0.171 and p = 0.121, respectively). 
Higher levels of trauma exposure was also associated attri-
tion (p < 0.001 in 2018 and p = 0.008 in 2019).

Discussion

The LIFECOURSE cohort was set up to shed light on the 
nuanced and complex relationship between bio-psychosocial 
indicators from early on, that shape adolescent outcomes. 
Building on accumulating evidence on the negative associa-
tion of stressors and trauma exposure and poor health, our 
primary analyses at present center around early life stress 
and how it affects mental health and behavior during adoles-
cence. Through these analyses, we expect to uncover novel 
modifiable targets to incorporate into prevention and treat-
ment efforts. The large-scale, population-based design of 
this study ensures that our findings will be applicable to real-
world clinical and public health decision-making. Building 
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on our highly successful ongoing collaboration with policy 
makers and community leaders at the municipality and 
government levels [42, 43], the knowledge generated from 
this cohort is expected to be disseminated into our research-
based prevention approach commonly referred to as Planet 
Youth [24, 26].

The data from the LIFECOURSE pilot study has gener-
ated research highlighting the long-lasting negative effect of 

various early life risk factors on academic outcomes during 
adolescence [44–46]. Briefly, one of these studies exam-
ined the relationship between multiple risk factors across 
the lifespan with academic achievement in 4th and 7th grade 
[46]. The risk factors were derived from the national registry 
databases described above and included maternal smoking 
during pregnancy, parent’s disability status, being born to a 
young mother (< 19 years old), number of children within 

Table 2   Selected descriptives and characteristics of the LIFECOURSE cohort

Available data per participant differs as the information is merged from multiple databases in which the data was collected at different time 
points
 + Maternal psychopathology entails an endorsed history of depression, anxiety, alcohol abuse, drug abuse disorder or receiving pharmacother-
apy
*The standardized scores from the Mathematics and Language Arts are normally distributed

Data source

Family demographics
Biological sex N (%) Birth registry
 Female 1175 (49.4%)
 Male 1201 (50.5%)

Age at birth M (SD) Maternity registry
 Mother 29.26 (5.44)
 Father 31.95(6.18)

Icelandic citizenship N (%) Maternity registry
 Mother 2324 (97.73%)
 Father 1963 (95.20%)
 Parents cohabiting at birth N (%) 2062 (86.71%) Birth registry

Pregnancy Maternity registry
Preeclampsia N (%) 62 (3.4%)
Maternal psychopathology+ N (%)
 None endorsed 1707 (82.78%)
 Endorsed 262 (12.71%)

Maternal smoking N (%) 264 (12.92%)
Birth Birth registry
 Weight in kilograms M (SD) 3.68 (0.58)
 Length in centimeters M (SD) 51.69 (2.58)
 Gestational age in weeks (ultrasound) 

M(SD)
39.64 (2.67)

 APGAR score at 5 min M (SD) 9.22 (1.05)

Time point

Toddlerhood 6 months 3.5 years 5 years Child development registry
 Weight in kilograms M (SD) 7.57 (1.27) 16.33 (1.84) 20.25 (2.75)
 Height in centimeters M (SD) 67.33 (4.1) 100.86 (3.76) 112.79 (4.58)

Childhood/Adolescence 4th grade 7th grade 9th grade Educational records registry
 Mathematics M (SD)* 31.10 (9.82) 30.99 (9.75) 31.05 (9.81)
 Language Arts M (SD)* 31.33 (9.75) 31.1 (9.82) 31.11 (9.73)

Adolescence 7th grade 8th grade 9th grade Social surveys
 Depressive symptoms M (SD) 13.54 (6.99) 14.26 (8.26) 14.91 (8.57)
 Physical anxiety symptoms M (SD) 18.18 (8.77) 17.17 (10.71) 18.23 (11.04)
 Social anxiety M (SD) 14.32 (7.43) 13.82 (8.95) 14.58 (9.15)
 Anger M (SD) 9.88 (6.52) 7.04 (4.33) 7.15 (4.30)
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the household, family income, frequency of visits to the 
school nurse, and reports of maltreatment. To summarize 
the results, there was a dose response effect between the risk 
factors and academic achievement, with exposure to a higher 
number of risk factors being associated with lower academic 
achievement in both 4th and 7th grade. Using latent growth 
curve modeling, we also found that maternal smoking during 
the first trimester of pregnancy was associated with lower 
standardized score in mathematics and language arts in 4th 
grade and this negative association persisted across 4th to 
10th grade [44, 45]. This association remained significant 
after controlling for gender, income, parental cohabitation, 
and baseline academic performance.

Importantly, our recent work indicates that findings from 
the LIFECOURSE study may be generalizable not only to 
Icelandic youth but also adolescents worldwide. Specifi-
cally, the drastic decrease in adolescent substance use fol-
lowing the implementation of the prevention approach has 
received worldwide attention from researchers and policy 
makers alike and spurred on many collaborations with coun-
tries aspiring to do the same. At present, the implementa-
tion of the Planet Youth approach has begun or is underway 
in 31 countries worldwide [26, 43, 47]. Preliminary find-
ings of the dissemination to other countries are promising, 
albeit it is early days when it comes to measuring large-
scale societal changes. We anticipate future findings from 
the LIFECOURSE study to further benefit and strengthen 
these efforts.

Strengths and limitations

The LIFECOURSE study has several important strengths. 
First, the study leverages a multi-level developmental 
approach in which a wide range of retrospective and pro-
spective multi-informant data (e.g., health care records, 
maternal- and self-report) across the lifespan has been col-
lected. The study contains broad indicators of the global 
functioning, ranging from mental and physical health out-
comes to academic performance, for the majority of Icelan-
dic adolescents born in 2004. This makes it possible to study 
the combined environmental—at an individual and societal 
level—and biological effects at varying developmental 
stages on adolescent mental health and beyond. Second, 
attrition and missing data in the national registries and social 
survey data were minimal compared to most longitudinal 
studies. This is due to the detailed documentation within the 
health system and positive attitude towards research in Ice-
land. Third, through the unique Icelandic national registries, 
we are able to follow-up on the participants’ health outcomes 
into adulthood because all medical visits are recorded in the 
registries.

Several limitations should also be noted. First, the ado-
lescents participating in the study differed somewhat from 

the non-participating same-aged peers on parental education, 
employment status and citizenship. This is to be expected 
given the bias that families who are better off tend to partici-
pate in school-based studies [48] and all the material com-
pleted by the adolescent (e.g., assent and social surveys) or 
the caregiver (e.g., consent) was in Icelandic. As such, cau-
tion will need to be exercised when interpreting the findings, 
as they may not generalize to the entire population, espe-
cially expatriates in Iceland. However, previous research by 
our group has shown that variable relationships pertaining to 
risk and protective factors for substance use and delinquency 
reveal that youth in Iceland are no different from youth in 
other Western countries [49–52].

Taken together, the LIFECOURSE study is exception-
ally placed to advance our understanding on how environ-
mental (at the individual and societal level) and biological 
factors across the lifespan shape adolescent mental health 
and behavior.

Collaboration

The LIFECOURSE study has an open policy in terms of 
collaborating with other research groups. For interested 
researchers, collaboration requests should be addressed to 
the study’s Princial Investigator, Prof. Inga Dora Sigfusdot-
tir (ingadora@ru.is). The proposed study aims and potential 
overlap of requests with ongoing studies are discussed with 
the LIFECOURSE team. Once approved, a LIFECOURSE 
team member will be assigned to supervise and assist with 
the project.
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