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Appendix 1 – The TRAILS study 
This appendix is meant for biologists and others unfamiliar with the TRAILS database, and 
contains some basic information about the database, as well as specific background 
information about the questionnaires used in chapters 5 and 6 pertaining parent-child 
resemblance in personality facets, and the relationship between resemblance and parental 
warmth and rejection on one side, and happiness and depressive symptoms on the other.   

A.1. TRAILS 
In the period between childhood and adulthood, adolescents go through huge changes that 
go beyond just their physical body. They change the way they relate to others, the way they 
perceive and process and the way they think about themselves and their world. TRAILS 
(TRacking Adolescents' Individual Life Survey) is a long-term, multi-disciplinary cohort study 
that studies the psychological, social and physical development of children as they grow up 
to become adults. It includes physical, emotional and social state, early childhood 
circumstances, life history, and impressions from parents, teachers and classmates. This 
study gives an amazing insight in how humans deal with this big change in their lives, and to 
what extent their changing is affected by their early childhood circumstances: their parents, 
and their immediate childhood environment. 

The population cohort of TRAILS involves over 2000 children from the Groningen area who 
started participating at the age of eleven (in the year 2000) and who have currently 
reached adulthood. Involved in the project are approximately 45 researchers from 
University Medical Centre Groningen, University of Groningen, Erasmus University of 
Rotterdam, University Medical Centre Nijmegen, University of Utrecht and the Parnassia 
BAVO group in the Hague. For more information, see: the TRAILS website at www.trails.nl 

A.2. Goals 
The goals of TRAILS include:  

 charting the development of emotional and behavioural problems and social 
functioning from preadolescence to early adulthood;  

 researching the causes of emotional and behavioural problems as well as the 
mechanisms underlying causes and consequences, with a special focus on the 
interaction between individual characteristics and environmental factors;  

 researching the consequences of emotional, behavioural and social problems on 
functionality in different aspects of life;  

 analysing which groups are at risk of encountering problems so that attention can 
be given where it is most needed;  

 spreading the gained information amongst peers, mental health workers, 
educators, policy makers and other interested persons.  
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The TRAILS study started with a cohort of 2230 adolescents, who came in for 
measurements in five assessment waves so far: from March 2001 to July 2002 (T1), 
September 2003 to December 2004 (T2), September 2005 to December 2007 (T3), and 
October 2008 to September 2010 (T4). At T1, 2230 children (response rate 76.0%) enrolled 
in the study of whom 2149 (96.4%) participated at T2, 1816 (81.4%) at T3, and 1881 
(84.3%) at T4. Data from T5 are just becoming available. During these five assessment 
waves, adolescents filled out questionnaires, performed response tests using computer 
programs, and had physical measures taken. In addition to gathering information from the 
adolescents themselves, parents, teachers, classmates, brothers and sisters filled out 
questionnaires and were in some cases interviewed by TAILS researchers to obtain a 
complete picture of the adolescents’ environment and development from multiple 
perspectives.  

TRAILS questionnaires were translated to the Dutch situation by Verhulst et al.(1990) but 
can be compared internationally, and are suitable for longitudinal research. Data is 
available on adolescent health, behaviour, the way they feel, their eating, sleep, leisure, 
sporting and socialising and substance use habits, how they do in school and with their 
friends, important changes in their past, lifestyle, their sexual behaviour, their relationship 
with their parents, the family situation. It also involves much data on (often both) parents, 
including age, income, medical history, personality assessments, education levels, health 
and happiness - just to give a short overview.  

A.3. Working with TRAILS data as a biologist 
Its wealth of detailed individual-based information over a lengthy developmental period 
makes the TRAILS database a unique resource for evolutionary studies into human 
development. While animal models provide the benefit of designing experiments to show 
causality between variables of interest and to induce behavioural responses of interest, 
such empirical work is difficult in humans, not in the least for ethical reasons. Longitudinal 
cohort studies like TRAILS allow us to investigate evolutionary and developmental patterns 
in humans and to some extent even study questions that are often difficult to study in 
animal models, as human research allows for much more in depth and perception-based 
information gathering than animal research.  

For biologists, working with the TRAILS database is an experience very different from 
working with an animal database that was obtained from observations in the wild, or from 
an experimental study. Some of this is due to general differences in approach between the 
natural and social sciences. For example, it is interesting to note in this that between the 
fields of biology and psychology, different assumptions on paternity are held: within 
psychology, maternal corroboration of paternity is often taken at face value, while in 
biology, it is expected that a large (30%) percentage of pair bonds have extra-pair offspring. 
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When using a human database, the evolutionary scientist has to make concessions in their 
cause-and-effect thinking, and instead learn to use terms like “associations”, “predicting” 
and “attributing variation”. They have to factor in subjectivity of variables (i.e. “how happy 
are you”), erroneously filled in questionnaires, and a wealth of environmental factors. In 
return, they gain a large sample size with well-documented developmental measurements. 
In addition, there are some differences in approach to statistical analyses, where social 
scientists seem more inclined to perform straight, to-the-point analyses, while biologists 
(especially ecologist) prefer more complicated statistics that include more variables. This 
difference, it seems to me, is based in the amount of important variables available to each 
field, where the social sciences have access to many variables and have to carefully select 
or risk confounding of results, while biologists have comparatively much less information 
and try to include as much as possible of what they have in order to establish a more 
complete picture.  

Other differences are specific to working with the TRAILS database, which is the product of 
a decade of collaboration between a large group of scientists from different disciplines. 
Questionnaires and measurements were carefully selected by a team of researchers based 
on the academic needs of those involved in the project at the time. Most of them are 
focussed on problem behaviours and situations, such as depression, bullying, obesity or 
substance abuse. In addition, some characteristics were consistently measured with an eye 
on the longitudinal nature of the study, and data needed for future studies. Data gathering 
was limited by the attention span and willingness to answer long lists of questionnaires of 
the (young-) adolescent participants. As a result, when going through the codebooks for 
each of the assessment waves from an evolutionary point of view, the available 
questionnaires are sometimes not ideal – there are no control groups available to test 
against experimental groups, and measurements that are especially of interests have 
sometimes not been studied, or only studied at one time point but not the others. For 
example, my research questions could have been answered better if personality had been 
measured across a wider range of facets from multiple Big Five domains, or across multiple 
time periods. Similarly, repeated measures of parental warmth and rejection and happiness 
would have allowed me to draw clearer conclusions. However, including these 
questionnaires at eat time interval would go at the cost of other essential data. 

A.4. Overview of questionnaires used in this thesis 
From among the wealth of information available in the TRAILS study, I have chosen to focus 
on a select few questionnaires that specifically measure parenting, personality, the parent-
child resemblance, and the effects of this resemblance on later-life well-being. These 
variables are detailed below. I used a subsample of 741 adolescents for this, whose 
biological parents were both part of the family at T1, and who had filled out a personality 
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questionnaire at T3 along with both their biological mother and their (self-reported) 
biological father, and were selected, which created a relatively homogeneous group with 
respect to parental influence during childhood.  

A.4.1 EMBU-C 
The Egna Minnen Beträffande Uppfostran for Children, developed by(Markus et al 2003), 
records the parenting style as perceived by adolescents. It consists of 47 questions 
regarding the adolescents' feelings in response to parental actions, such as “Do your 
parents punish you for little things?” and “Do you feel like your parents want to help you if 
you have to do something difficult?” and “If you have problems, do your parents try to 
comfort and help you?” Results are divided into three scales: warmth, rejection, and over-
protection. For the purpose of this thesis, I have used only perceived parental warmth and 
rejection at age eleven, as over-protection to some degree overlaps with both other 
measures and is less relevant to personality resemblance. Rejection is characterised by 
hostility, punishment (physical or otherwise), derogation, and blaming of subject. 
Emotional warmth is characterised by giving special attention, praising for approved 
behaviour, unconditional love, and being supportive and affectionately demonstrative. For 
an overview, see table A1.  

Table A1 Overview of parenting used in this thesis. 
Parenting 

aspect Description Parent Items α 

Emotional 
Warmth 

Giving special attention, praising for approved behaviour, 
unconditional love, and being supportive and affectionately 
demonstrative 

Mother 18 .91 
Father 18 .91 

Rejection Hostility, punishment (physical or otherwise), derogation, and 
blaming of subject. 

Mother 12 .83 
Father 12 .84 

Items refer to the number of questions in the test. Chronbach’s α is a coefficient of the internal consistency. 
 

Table A2 Overview of NEO-PI-R personality facets used in this thesis 
Domain Personality facet Description Items α 

Emotional Stability 

Anger-Hostility Relates to the tendency to 
experience anger and  frustration 

8 .71 

Impulsiveness Relates to a low inhibition control 
and a strong activating response to 
cravings and urges 

8 .51 

Vulnerability Relates to susceptibility to stress 8 .77 

Extraversion 
Assertiveness Reflects social dominance 8 .75 
Excitement-Seeking Reflects the need for high-intensity 

stimulation 
8 .58 

Conscientiousness Self-Discipline The capacity to begin and complete 
tasks despite distractions 

8 .76 

Items refer to the questions in the test. Chronbach’s α is a coefficient of the internal consistency. 
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A.4.2 NEO-PI-R 
To assess adolescent and parent personality, we used six facets of the Revised Neuroticism-
Extroversion-Openness Personality-Inventory (NEO-PI-R), measured at about age sixteen 
(T3), when personality is reasonably stable (Costa Jr. and McCrae 1994). The NEO-PI-R 
consists of thirty facets covering all dimensions of the Five-Factor Model of personality 
(Coasta and McCrae 1992), of which six were included in the TRAILS questionnaires for 
their relevance to emotional health. Each facet had eight items, each with scores ranging 
from 1 (fully agree) to 5 (fully disagree). Scales scores represent mean item scores and 
hence also have a (theoretical) range from 1 to 5. For an overview of these personality 
facets, see table A2.  

A.4.3 ASR: 
The Adult Self Report is aimed at adults between eighteen and fifty-nine. In this 
questionnaire, adolescents answered questions about their own skills and emotional and 
behavioural problems, as best matches for their situation in the previous 6 months. This 
gives researchers a picture of how adolescents perceive themselves and what kind of 
problems they are facing. From this questionnaire, taken at T4, I used the scale DSM IV 
Depressive Problems (table B2-3) which includes questions such as “There is very little that 
I like,” and “I feel like I cannot succeed,” and “I feel worthless or inferior.” 

A.4.4 Well-being and Depression: 
Happiness was estimated at T4 by two questions developed by TRAILS: “How happy are 
you, everything considered on a scale from 1 – 10?” and “How satisfied or dissatisfied are 
you with your life at this moment, on a scale from 1 – 10?” As I was interested in obtaining 
a measure related to the overall fitness for adolescents, I combined happiness and 
satisfaction into a single measure called well-being. As a measurement of adolescent 
problems with modern world functioning, I used Depressive symptoms, measured by a 14 
item questionnaire (see table A3). 

Table A3 Overview of happiness and depressive problems used in this thesis  
 Parameter Description Items α 
Well--being  Happiness Feelings of happiness on a 1 – 10 scale.  1 - 

Satisfaction Feelings of satisfaction or dissatisfaction on a 1 – 10 
scale. 

1 - 

Depression  Depressive 
problems 

DSM IV scale Depressive Problems 14 0.84 

Items refer to the questions in the test. Chronbach’s α is a coefficient of the internal consistency. 

A.4.5 Controls: 
In all analyses in chapters 5 and 6, I controlled for adolescent sex, age, and the family’s 
socio-economic class (see Table A4). Where appropriate, I also controlled for parents’ 
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personality traits, as they were found to be significantly correlated with parent-child 
resemblance (see Chapter 7). That is: adolescents overall had less resemblance with 
parents who had more extreme personality scores than with those who scored more 
average.   

Table A4 Overview of control variables used in this thesis.  
Control variable Description Unit  

Sex  Gender of the TRAILS participant, coded as girls=0, boys=1. 0/1 

Age Continuous age of the TRAILS participant  

Socio-Economic Class Calculated from parental income, education level and several other 
relevant variables. Values were standardized across the entire 
database, 25% low, 50% medium range, 25% high.  

 


