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Abstract

Purpose: The aim of this study was to examine the association of negative life events and parent-adolescent attachment
relationship quality with mental health problems and to explore an interaction between the parent-adolescent attachment
relationship and one or multiple negative life events on the mental health of adolescents.

Methods: A two-year longitudinal study was conducted among first-year secondary school students (N=3181). The
occurrence of life events and the quality of parent-adolescent attachment were assessed at baseline and mental health
status at two-year follow-up by means of self-report questionnaires. Binary logistic regression analyses were conducted to
assess associations between life events, parent-adolescent attachment and mental health problems. Relative Excess Risk due
to Interaction techniques were used to determine the interaction effects on the additive scale.

Results: Life events were related to mental health status, as was parent-adolescent attachment. The combined effect of an
unfavourable parent-adolescent attachment with life events on mental health was larger than the sum of the two individual
effects. Among adolescents with one life event or multiple life events, an unfavourable parent-adolescent attachment
increased the risk of mental health problems at follow-up compared to the group without life events.

Conclusion: Results supported an interaction effect between parent-adolescent attachment and negative life events on
mental health. Especially adolescents with one or multiple life events and an unfavourable parent-adolescent attachment
seems to be a vulnerable group for mental health problems. Implications for further research are discussed.
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Introduction Longitudinal studies have also identified factors positively
influencing the mental health of adolescents [20—23]. One of
' these factors is parent-adolescent attachment relationship quality.
health problems [1]. Mental health problems often have their first Previous research has shown that a favourable parent-adolescent
manifestation during adolescence [2] and are associated with serious attachment relationship may serve as a protective factor for mental

co-morbidity including underachievement in age-appropriate social health problems [21,22,24,25], with the quality of adolescents’
skills, delinquency and an elevated risk of suicide [3,4]. Mental

health problems in adolescence pose a risk for the development of
psychiatric disorders in adulthood [5—8]. Understanding determi-
nants of mental health problems, such as risk and protective factors,
is important for the prevention of these problems.

One important risk factor for psychopathology that has been
under investigation for many years is the impact of negative life
events [9,10]. Results from several studies indicate an association
in adolescents between negative life events and mental health
problems. Examples of such life events that have been posited as
risk factors for developing mental health problems in previous
studies are physical illness of a parent [11], parental psychiatric
illness [12,13], parental substance use [14,15], family breakdown
[16], parental conflicts [17,18] and early parenthood [19].

An estimated 15% of adolescents in the Netherlands have mental

attachment with parents having an impact on their current mental
health status, as well as on their prospect of developing mental
health problems, such as major depression, later in life [23].
Although there is a considerable amount of literature examining
the simple association of life events and parent-adolescent
attachment with mental health problems in isolation, most studies
fail to examine the interaction between protective and risk factors
such as parent-adolescent attachment and life events on mental
health. Instead of concentrating on risks factors in isolation,
increasing research attention is devoted to factors that promote
health and their interaction with risk factors. This corresponds to
research on resilience within the field of developmental psychol-
ogy. Research on resilience focuses on adolescents who show
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positive developmental outcomes despite experiencing significant
adversity [26,27].

Social support, for example, is seen as one of these resilience
factors and is theorized to protect adolescents from the impacts of
stress. Support from parents is thought to operate by lessening the
threat children experience when encountering stress, thereby
leading to more adaptive coping efforts [28]. Finally, families who
provide adequate support meet adolescent’s needs for safety and
security and may empower adolescents by bolstering their sense of
self-esteem or control [29].

The parent-adolescent attachment relationship is another
potential resilience factor that warrants further research attention.
It is essential to understand the role that parent-adolescent
attachment plays in the relationship between life events and
mental health, because while life events often cannot be avoided,
parent-adolescent attachment is amendable [30]. If a favourable
parent-adolescent attachment could buffer the association between
life events and mental health problems, this could help to
distinguish vulnerable adolescents from those with good adapta-
tion under extenuating circumstances, and could have implications
for preventing and treating mental health problems in adolescents.

One initial study has examined the buffering role of multiple
protective factors, including parental support, on mental health
among adolescents with or without life events [31]. Wille et al. [31]
compared the percentages of mental health problems in adolescents
with different numbers of life events while taking into account the
availability of protective factors. Protective factors were found to
significantly buffer the association between adolescents exposed to
one or two life events and mental health. Adolescents without a life
event did not benefit from the availability of protective factors. The
current study capitalizes on a large study and differs from Wille et al.
by specifically quantifying the additional effect that the interaction
between parent-child attachment and life events may have on mental
health. In line with previous findings, we hypothesize that a
favourable parent-adolescent attachment (i.e. the protective factor)
will buffer the association between life events and mental health. The
goals of this study were 1) to examine the association of negative life
events and parent-adolescent attachment relationship quality with
mental health problems and 2) to investigate if there is an interaction
between the parent-adolescent attachment relationship and one or
multiple negative life events on the mental health of adolescents.

Methods

Design and participants

A prospective study with a two-year follow-up was conducted as
part of the Rotterdam Youth Monitor (RYM), a longitudinal
youth health surveillance system. The RYM monitors the general
health, well-being, behaviour and related factors of youth aged 0
to 19 years living in Rotterdam and the surrounding region in the
Netherlands. The RYM is incorporated into the preventive care
(regular health examinations) of the preventive youth healthcare
system; the RYM is used to detect potential individual health risks
and problems in order to take necessary preventive measures
(including referrals for treatment).

The current study used RYM data from students at secondary
schools. At baseline, the students were in the first year of secondary
education (M, = 12.5 years, SD=0.62), and at follow-up (Year 2)
in the third year (M,,.=14.3 years, SD=0.58). Data were
collected throughout the school year, except in the months of
July and August (Dutch summer holidays). The students complet-
ed a baseline questionnaire between September 2008 and July
2009 and a follow-up questionnaire between September 2010 and
July 2011. Administration of the questionnaire at schools was
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conducted by specially trained researchers and school nurses from
the Municipal Public Health Service and/or by a teacher. In
2008—2009, 8,272 adolescents participated (95% participation
rate), of whom 3,181 participated again in 2010—2011 (38%). The
main reason for non-response at baseline was students’ illness at
the time of administering the questionnaire. The main reason for
non-response at follow-up was that schools were not willing to
participate at follow-up. Other reasons were: students had
transferred to a school that did not participate at follow-up,
students had repeated a school year or students were absent at the
time of administering the follow-up questionnaire.

Ethics statement

All data were gathered within and as part of the government
approved routine health examinations of preventive youth health
care; the RYM was completed on a voluntary basis; anonymous
data were used in this study; separate informed consent was
therefore not requested. Adolescents received verbal information
on the RYM, each time it was applied; their parents received
written information on the RYM, each time it was applied; both
adolescents and their parents were free to object to participation.

Measures

Mental health problems. Mental health was assessed at
follow-up by the Dutch self-report version of the Strengths and
Difficulties Questionnaire (SDQ) [32—36]. The SDQ consists of
25 items for describing positive and negative attributes of
adolescents that can be allocated to five subscales of five items
each. The subscales are: emotional problems, conduct problems,
hyperactivity-inattention, peer problems, and prosocial behaviour.
Each item has to be scored on a three-point scale, with 0= ‘not
true’, 1= ‘somewhat true’, and 2= ‘certainly true’. A total difficulties
score can be calculated by adding up the scores on the emotional
problems, conduct problems, hyperactivity-inattention and peer
problems subscales (range 0—40; current study o= 0.74).

Two groups were created based on the total SDQ) score: normal
(cut-off point SDQ at follow-up = 80™ percentile; score =< 13) and
borderline/abnormal mental health problems (cut-off point SDQ
at follow-up > 80" percentile; score = 14) [37]. Cut-off points
were based on a previous large cross-national survey among
14—15 year old adolescents [1].

Life events. Adolescents were asked about 11 negative life
events, which were measured using three different types of
response categories. Each life event was assessed at baseline with
one item. For six of the life events (i.e. chronic or severe illness of
parent, chronic or severe illness of sibling, mental illness of parent,
mental illness of sibling, addiction to alcohol, drugs and/or
gambling of parent, addiction to alcohol, drugs and/or gambling
of sibling), the possible responses were: not true, not currently true and
true. For analysis, these items were dichotomized into: not
(currently) true, and true. For two life events (i.e. regular conflicts
between parents, parental divorce), possible responses were: not
experienced, experienced > 2 years ago and experienced = 2 years ago. For
analysis, regular conflicts between parents was dichotomized into:
not experienced or > 2 years ago, and experienced = 2 years ago.
Parental divorce, as well as three other life events (i.e. unwanted
pregnancy, victim of sexual abuse and victim of violence), were
categorized as: no and yes.

A total life event score was calculated by adding up the
dichotomized item scores. Subsequently, three groups were
created based on the total life event scores: no life event, one life
event or multiple life events.

Parent-adolescent attachment relationship. Parent-ad-
olescent attachment relationship quality was measured at baseline
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using the ‘Family attachment scale’ of The Communities That
Care Youth Survey [38,39]. This scale consists of six items: three
items about the adolescent’s relationship with the mother and
three items about the relationship with the father. The items were
scored on the four-point scale using: NO/, no, yes, YES!. A total
score could be calculated by taking the average of the six items
(range 0 — 3; current study o= 0.82). This scale was dichotomized
based on the sample distribution in this study: unfavourable
parent-adolescent attachment (cut-off point < 20" percentile;
score < 2.00) and favourable parent-adolescent attachment (cut-
off point = 20™ percentile; score = 2.00).

Confounders. Age, gender, cthnicity, and education level of
the adolescent were measured at baseline and are incorporated in
this study as potential confounders. For analysis purposes,
confounders were dichotomized. Age was dichotomized into the
categories below 13 years and 13 years or older. Education was
categorized nto two groups: basic or theoretical pre-vocational
education, and general secondary/pre-university education [40].
Ethnicity was classified as Dutch or non-Dutch. In accordance
with the definitions of Statistics Netherlands [41], adolescents with
at least one parent born outside the Netherlands were classified as
non-Dutch.

Statistical analysis

Descriptive statistics were calculated for general characteristics
of the study population (Table 1). Differences in gender, age,
ethnicity, education, life events and parent-adolescent attachment
among adolescents with and without mental health problems were
evaluated by chi-square test (Table 1).

Binary logistic regression analyses were conducted to assess the
association between life events, parent-adolescent attachment and
mental health status at follow-up (Table 2).

Odds ratios (OR) and their corresponding 95% confidence
intervals (95% CI) were calculated. First, bivariate analyses were
used to assess the association between life events and mental health
status at follow-up and to assess the association between parent-
adolescent attachment and mental health status at follow-up,
adjusting for confounders (i.e. age, gender ethnicity and educa-
tion). Second, a multivariate analysis using an enter method was
performed incorporating all life events, parent-adolescent attach-
ment and all confounders. Life events were checked for multi-
collinearity (all Phi correlation coefficients = 0.17). Because
multicollinearity was not present among the life events, all life
events were entered in the same model.

To study if and to what extent parent-adolescent attachment
modified the effect of one life event or multiple life events on
mental health status, interaction effects were analysed on the
additive scale (Table 3). Interaction on an additive scale means
that the combined effect of two risk factors is different from (larger
or smaller than) the sum of the individual effects of the factors [42].
Because we included a protective factor in our study, i.e. parent-
adolescent attachment, this factor was recoded to a risk factor
before calculating the interaction effect [42]. As a measure of
interaction on the additive scale we present the Relative Excess
Risk due to Interaction (RERI) and their 95% confidence
intervals, using the delta method in Excel [43,44]. RERI considers
absolute risk and is positive (> 0) when the joint effect of risk
factors is greater than the product of the effects of the individual
factors. RERIs were calculated with mental health status as
outcome measure at follow-up. RERIs are calculated using the
following formula [42]:

RERI= OR1\+B+ - ORA+};_ - ORA-]'H» +1

RERI =0 means no interaction or exact additivity; RERI > 0
means positive interaction or more than additivity; RERI < 0
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means negative interaction or less than additivity; RERI can range
from — infinity to + infinity.

As part of this analysis we also calculated the proportion
attributable to interaction (proportion of the combined effect that
is due to interaction) using the following formula [42]:

AP = RERI/OR A g+

AP = 0 means no interaction or exact additivity; AP > 0 means
positive interaction or more than additivity; AP < 0 means
negative interaction or less than additivity; AP can range from -1
to +1.

Analyses were conducted using SPPS version 20 and Excel.
Results were considered significant at p<<0.05.

Non-response analysis. A comparison of adolescents
included in this study (V=3181) with adolescents who were
excluded due to non-participation at follow-up (N'=15091) did not
indicate significant differences in terms of gender (x*=0.70;
$=0.40) and parent-adolescent attachment (x°=1.20; p=0.27).
However, differences were found with regards to education, age,
ethnicity and life events, with the excluded group being lower
educated (x*=151.53; p<<0.001), older (x*=5.94; p<<0.05), more
often of Dutch ethnicity (x? =47.68; p<<0.001), and with more life
events (y°=155.22; $<0.001) than the adolescents who were
included.

Results

Descriptive information

As can be seen in Table 1, the average age of adolescents in the
current sample was 12.5 years (SD = 0.62); 51.0% of the sample
consisted of boys and 48.4% was of Dutch ethnicity. Regular
conflicts between parents during the past two years was the most
frequently reported life event that adolescents had experienced
(26.9%). At baseline, 32.0% of the adolescents reported one life
event and 15.7% reported multiple life events. Girls and lower
educated adolescents had significantly more mental health
problems at follow-up than boys (x*=10.04; p = 0.002) and higher
educated adolescents (% = 25.03; p<<0.001).

Life events and mental health status

Table 1 shows the distribution of specific life events and the
number of life events for the total sample, and for adolescents with
normal and borderline/abnormal mental health at follow-up. The
three groups with different numbers of life events differed
significantly from each other (x?=118.82; p<<0.001), with the no
life event group displaying the least mental health problems
(10.4%) and the multiple life events group showing the highest rate
of mental health problems (30.3%).

The presence of each specific life event, with the exception of
Chronic or severe illness of sibling and Addiction of sibling, was
related to a significantly increased risk of mental health problems
in bivariate analyses (Table 2). After adjusting for other life events
and parent-adolescent attachment, all ORs decreased and only
Addiction of a parent, Mental illness of a parent, Conflicts between
parents and Victim of violence were still significantly associated
with mental health problems.

Parent-adolescent attachment relationship and mental
health status

An unfavourable parent-adolescent attachment at baseline was
related to an increased risk of mental health problems at follow-up
(see Table 2). After adjusting for the life events, the OR remained
significant (OR 2.03; 95% CI 1.55 — 2.65).
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Table 1. General characteristics for the total study population at baseline and by mental health at follow-up (N=3181).

Mental health at

follow-up
Borderline/
Total Normal Abnormal P value (33
(N=3181) (n=2705) (n=476)
Gender
Boys 51.0 52.2 443 0.002
Age (mean = 12.5, SD=0.62)
< 13 years 56.2 56.3 554 0.692
Ethnicity
Dutch 48.4 49.0 44.6 0.076
Level of education
Basic or theoretical pre-vocational education 50.1 483 60.7 <0.001
Life events
Chronic or severe illness of parent 7.5 6.9 10.8 0.003
Chronic or severe illness of sibling 3.6 34 4.9 0.118
Mental illness of parent 24 1.7 59 <0.001
Mental illness of sibling 15 1.2 3.6 <0.001
Addiction to alcohol, drugs and/or gambling of parent 29 2.1 7.6 <0.001
Addiction to alcohol, drugs and/or gambling of sibling 1.6 14 25 0.082
Conflicts between parents 26.9 25.0 37.6 <0.001
Parental divorce 17.4 16.1 25.1 <0.001
Unwanted pregnancy 0.4 0.3 13 0.003
Victim of sexual abuse 13 0.9 3.2 <0.001
Victim of violence 49 3.6 12.0 <0.001
Number of life events <0.001*
No life event 523 55.0 36.6
One life event 320 322 31.2
Multiple life events 15.7 129 321
Parent-adolescent attachment
Unfavourable 12.2 10.2 235 <0.001

doi:10.1371/journal.pone.0080812.t001

Interaction effect of parent-adolescent attachment
relationship and life events on mental health

As shown in Table 3, parent-adolescent attachment interacts with
life events on mental health outcome. The combined effect of an
unfavourable parent-adolescent attachment and life events on
mental health was larger than the sum of the two individual effects.
An unfavourable parent-adolescent attachment was associated with
a higher risk of mental health problems among adolescents with one
life event (RERI 1.56; 95% CI 0.15 — 2.96) and multiple life events
(RERI 3.32; 95% CI 0.80 — 5.84) compared to those without a life
event. Figure 1 displays the parent-adolescent attachment — multiple
life events interaction effect on mental health outcome. The
proportion of the combined effect that is due to interaction (AP) was
0.51 i the group with an unfavourable parent-adolescent
attachment and one life event, and 0.51 in the group with an
unfavourable parent-adolescent attachment and multiple life events.
This indicates that 51% of the combined effect can be attributed to
the interaction between parent-adolescent attachment and life
events. Interaction analyses were repeated for the subgroups of age,
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*The three groups with different number of life events differed significantly from each other, with the no life event group displaying the least mental health problems
(10.4%) and the multiple life events group showing the highest rate of mental health problems (30.3%).

gender, ethnicity and education; these analyses yielded similar
results (data not shown, results available upon request).

Discussion

This study shows that negative life events and parent-adolescent
attachment relationship quality were associated with mental health
problems in adolescents. More importantly, an interaction
between the parent-adolescent attachment relationship and one
and multiple life events on adolescents’ mental health was found.

This study confirms the results of earlier studies indicating a
clear relationship between life events and mental health problems
among adolescents [11—19]. A particularly high impact on mental
health was observed among victims of violence. Consistent with
other studies, some life events were found to no longer be
significantly linked to mental health after controlling for the other
life events [31], thus reflecting that some life events often co-occur.
Higher rates of mental health problems were shown when multiple
life events occurred together. This is also in line with previous
studies, suggesting a higher probability of mental health problems
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when several life events accumulate [31,45]. Furthermore, the
results fit with indications by other studies that a favourable
parent-adolescent attachment may be a protective factor for
mental health problems in adolescents [20—25].

We were particularly interested in the interaction effects of
parent-adolescent attachment and life events on mental health
because most studies fail to examine this effect. An interaction
effect of parent-adolescent attachment and life events on mental
health was observed in this study. The combined effect of an
unfavourable parent-adolescent attachment and life events on
mental health was larger than the sum of the two individual effects,
with more than half of the combined effect being due to the

Table 2. Bivariate and multivariate associations of life events and parent-adolescent attachment with mental health problems
(N=3181).

Bivariate" Multivariate’

OR 95% Cl OR 95% CI
Life events
Chronic or severe illness of parent 1.57 1.13 - 2,19%* 1.34 0.94 - 1.90
Chronic or severe illness of sibling 143 0.89 - 2.29 1.23 0.75 - 2.04
Mental illness of parent 3.37 2.08 - 5.47%%* 1.86 1.08 - 3.21*
Mental illness of sibling 2.97 1.63 - 5.44%%% 1.91 0.98 - 3.73
Addiction of parent 3.64 2.36 - 5.63%** 2.34 1.45 - 3.79%%
Addiction of sibling 1.58 0.82 - 3.06 0.82 0.39 - 1.71
Conflicts between parents 1.85 1.50 - 2.27%** 1.51 1.21 - 1.88%**
Parental divorce 1.64 1.30 - 2.08%** 1.25 0.97 - 1.62
Unwanted pregnancy 4.22 1.44 - 12.33** 217 0.63 — 7.45
Victim of sexual abuse 3.02 1.56 - 5.83** 1.1 0.50 - 2.50
Victim of violence 3.66 2.59 - 5.19%%* 2.51 1.69 - 3.70%***
Unfavourable parent-adolescent attachment  2.65 2.07 - 3.40%%* 2.03 1.55 - 2.65%**
Nagelkerke R? 0.10
"Bivariate and multivariate analyses included confounders: age, sex, ethnicity and education level.
*p<0.05 ** p<0.01 *** p <0.001.
Note: Bold numbers indicate significant P-values.
doi:10.1371/journal.pone.0080812.t002

interaction. Thus, it seems important to not only look at direct
assoclations, but also to assess the presence of an interaction
between these factors in future research. In line with our
hypothesis, these results seems to suggest that a favourable
parent-adolescent attachment may serve as a buffer on the
association between one or multiple life events and the mental
health of adolescents. A potential explanation of the interaction
found in this study could be that a favourable parent-adolescent
attachment enhances adolescent’s coping abilities. Coping theory
suggests that when individuals encounter potentially stressful
situations one of the things they do is to evaluate their resources
(e.g. parent-adolescent relationship) to handle the situation [46]. In
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Table 3. Interaction effect of parent-adolescent attachment and life events on mental health (N=3181).
Parent-adolescent
Life events attachment Mental health  og 95% CI RERI 95%CI
Borderline/
Total Abnormal
n n
One life event Not present’ Favourable 1532 157 1.00 1.56 0.15 - 2.96
Not present’ Unfavourable 101 13 1.29 0.70 - 2.36
Present Favourable 850 105 1.23 0.95 - 1.60
Present Unfavourable 143 38 3.07 2.04 - 4.63
Multiple life events Not present’ Favourable 1532 157 1.00 3.32 0.80 - 5.84
Not present’ Unfavourable 101 13 1.29 0.70 - 2.37
Present Favourable 360 92 2.86 2.14 - 3.84
Present Unfavourable 131 57 6.47 4.39 - 9.55
Analyses included confounders: age, sex, ethnicity and education level.
'The reference group is no life event.
doi:10.1371/journal.pone.0080812.t003
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Figure 1. Interaction effect of parent-adolescent attachment
and multiple life events on mental health.
doi:10.1371/journal.pone.0080812.g001

this appraisal process, if individuals decide their internal or
external resources are adequate to handle the situation, then they
are not likely to feel threatened and thereby leading to more
adaptive coping efforts. So, when adolescents are experiencing life
events they possible could better cope with these life events if they
have a favourable parent-adolescents attachment instead of an
unfavourable parent-adolescent attachment.

Among adolescents who reported no life events, there was no
association between the quality of the parent-adolescent attach-
ment and their mental health status. This is in line with the
findings from Wille et al. [31]. An explanation could be that
individuals only benefit from protective factors, such as a
favourable parent-adolescent attachment, in the presence of a
risk factor [26].

There are strengths and limitations to this study that have to be
mentioned. One strength of this study is that it was embedded in a
longitudinal study. Also, the data set provided a unique
opportunity to explore relations between particular variables of
interest within a large sample. An innovative aspect of this study is
that it looked not only at direct associations among the variables of
interest but also at interaction effects.

However, this study also has some limitations. First, adolescents
were excluded due to

non-participation at follow-up. In a non-response analysis we
showed that the excluded group was lower educated, older and
more often of Dutch ethnicity. Although we included these

variables as confounders in our analyses, the current findings
should be generalized with caution, and we propose replication in
large and varied populations. Second, as with any self-report
survey, adolescents’ self-report could be biased. Although it would
have been preferably to use multiple informants, research suggests
that adolescents are better reporters of their own mental health
status than parents and teacher. For example, adolescents’ self-
reported mental health status corresponded better with indepen-
dent psychiatric assessment than parent or teacher [47]. Never-
theless, results of this study have to be interpreted with caution and
we recommend future studies to use multiple informants. Third, a
total life event score was calculated, which makes it not possible to
distinguish, for example, the interaction between parent-adoles-
cent attachment and life events that are (at least partly) related to
the adolescents’ own behaviour (bechaviour-dependent events),
such as conflicts with parents or peers, and those that are
independent of their behaviour (behaviour-independent), such as
natural disasters. Therefore we cannot distinguish if a favourable
parent-adolescent attachment may be particularly beneficial for
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adolescents exposed to particular life events, and/or not beneficial
for adolescents exposed to other life events.

Furthermore, as our main aim was to predict the occurrence of
mental health problems at follow-up. Therefore, we choose not to
adjust for baseline mental health in the analyses because this would
have only allow us to draw conclusions about the influences of an
unfavourable parent-adolescent attachment and life events on
changes in mental health between follow-up and baseline. In that
case, we would not have taken into account the impact that an
unfavourable parent-adolescent attachment and life events already
had on the mental health of adolescents at baseline. The
unfavourable parent-adolescent attachment and life events could
have been present earlier than at baseline. So, due to the nature of
our research question (i.e. about the occurrence of mental health),
and not changes in mental health (i.e. incidence), we did not adjust
for baseline mental health in this study. Thereby, we studied
whether there is a long term relationship and interaction effect
between parent-adolescent attachment, life events and mental
health. However, it must be noted that causality cannot be inferred
from these analyses, because it is unknown for example whether
mental health problems were already present when life events
occurred or wether life events, parent-adolescent attachment and
mental health problems have mutually influenced each other.

To disentangle the questions posed above, future research with
a prospective design that enables researchers to examine the
temporal ordering of the variables is needed. However, this is
difficult, because life events and mental health issues are often
already present at very young age. Long-term longitudinal cohort
studies that follow children from fetal life onwards are therefore
desirable. Furthermore, better understanding of why the parent-
adolescent attachment could serve as a buffer on the relation
between life events and mental health problems is necessary. As we
mentioned before, it is possible, for example, that a favourable
parent-adolescent attachment enhance adolescent’s coping abili-
ties, which mediates the relation between life events and mental
health problems. Therefore, future studies should integrate
moderator and mediator research by testing for specific mediators
(e.g. threat or coping abilities) in relation to parent-adolescent
attachment as a moderator, so that we can further test our
hypotheses and better understand the complex way in which life
events affect the mental health of adolescents. Further, experi-
mental studies in which the parental-adolescent attachment will be
enhanced by an intervention can give more information about the
causal influence the parent-adolescent attachment relationship
may have on mental health problems.

In conclusion, results from the current study support earlier
studies indicating an association of negative life events and parent-
adolescent attachment with mental health problems. Results also
support an interaction effect between parent-adolescent attach-
ment and negative life events on mental health. This seems to
support the hypothesis that a favourable parent-adolescent
attachment relationship may serve as a buffer for adolescents with
one or multiple life events. However, conclusions about causality
cannot be drawn from this study and examining the effects of life
events and an unfavourable parent-adolescent attachment on
adolescents’ mental health simplifies the complex processes in the
development of mental health problems in which a large number
of factors play a role. Nonetheless, it enables the identification of
adolescents with a high probability of displaying disturbed
development. Adolescents with one or multiple life events and
an unfavourable parent-adolescent attachment seems to be a
vulnerable group for mental health problems. Future research
needs to continue to probe the reasons why some adolescents with
life events are functioning better than others. This knowledge
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would be helpful in designing effective prevention and intervention
programs for adolescents exposed to life events.

Acknowledgments

The authors thank the Municipal Public Health Service Rotterdam area
for providing research data.

References

1.

23.

van Dorsselaer S, de Looze M, Vermeulen-Smit E, de Roos S, Verdurmen J, et
al. (2009) Gezondheid, welzijn en opvoeding van jongeren in Nederland.
Utrecht: Trimbos-instituut, Universiteit Utrecht, Sociaal en cultureel planbur-
eau.

. Costello EJ, Pine DS, Hammen C, March JS, Plotsky PM, et al. (2002)

Development and natural history of mood disorders. Biol Psychiatry 52:
529—542.

. Jaycox LH, Stein BD, Paddock S, Miles JN, Chandra A, et al. (2009) Impact of

teen depression on academic, social, and physical functioning. Pediatrics 124:
€596 —605.

. (2000) Suicide and suicide attempts in adolescents. Committee on Adolescents.

American Academy of Pediatrics. Pediatrics 105: 871—874.

. Fergusson DM, Woodward L] (2002) Mental health, educational, and social role

outcomes of adolescents with depression. Arch Gen Psychiatry 59: 225—231.

. Pine DS, Cohen P, Gurley D, Brook J, Ma Y (1998) The risk for early-adulthood

anxiety and depressive disorders in adolescents with anxiety and depressive
disorders. Arch Gen Psychiatry 55: 56 —64.

. Kim-Cohen J, Caspi A, Moffitt TE, Harrington H, Milne B, et al. (2003) Prior

juvenile diagnoses in adults with mental disorder: developmental follow-back of a
prospective-longitudinal cohort. Arch Gen Psychiatry 60: 709—717.

. Hofstra MB, van der Ende J, Verhulst FC (2002) Child and adolescent problems

predict DSM-IV disorders in adulthood: a 14-year follow-up of a Dutch
epidemiological sample. ] Am Acad Child Adolesc Psychiatry 41: 182—189.

. Compas BE (1987) Coping with stress during childhood and adolescence.

Psychol Bull 101: 393—403.

. Grant KE, Compas BE, Thurm AE, McMahon SD, Gipson PY, et al. (2006)

Stressors and child and adolescent psychopathology: evidence of moderating and
mediating effects. Clin Psychol Rev 26: 257—283.

. Barkmann C, Romer G, Watson M, Schulte-Markwort M (2007) Parental

physical illness as a risk for psychosocial maladjustment in children and
adolescents: epidemiological findings from a National Survey in Germany.
Psychosomatics 48: 226—236.

. Hammen C, Burge D, Burney E, Adrian C (1990) Longitudinal study of

diagnoses in children of women with unipolar and bipolar affective disorder.

Arch Gen Psychiatry 47: 1112—1117.

. Rutter M, Quinton D (1984) Parental psychiatric disorder: effects on children.

Psychol Med 14: 853—880.

. Diaz R, Gual A, Garcia M, Arnau J, Pascual F, et al. (2008) Children of

alcoholics in Spain: from risk to pathology: results from the ALFIL program. Soc
Psychiatry Psychiatr Epidemiol 43: 1—10.

. Hanson RF, Self-Brown S, Fricker-Elhai A, Kilpatrick DG, Saunders BE, et al.

(2006) Relations among parental substance use, violence exposure and mental
health: the national survey of adolescents. Addict Behav 31: 1988—2001.

. Amato PR (2001) Children of divorce in the 1990s: an update of the Amato and

Keith (1991) meta-analysis. J Fam Psychol 15: 355—370.

. Jenkins JM, Smith MA (1991) Marital disharmony and children’s behaviour

problems: aspects of a poor marriage that affect children adversely. J Child
Psychol Psychiatry 32: 793—810.

. Herrenkohl TI, Kosterman R, Hawkins JD, Mason WA (2009) Effects of growth

in family conflict in adolescence on adult depressive symptoms: mediating and
moderating effects of stress and school bonding. J Adolesc Health 44: 146—152.

. Hofferth SL, Reid L (2002) Early childbearing and children’s achievement and

behavior over time. Perspect Sex Reprod Health 34: 41—49.

. Werner EE (1997) Vulnerable but invincible: high-risk children from birth to

adulthood. Acta Paediatr Suppl 422: 103—105.

. Herrenkohl TI, Lee JO, Kosterman R, Hawkins JD (2012) Family influences

related to adult substance use and mental health problems: a developmental
analysis of child and adolescent predictors. J Adolesc Health 51: 129—135.

. Lewinsohn PM, Rohde P, Seeley JR, Klein DN, Gotlib IH (2000) Natural course

of adolescent major depressive disorder in a community sample: predictors of
recurrence in young adults. Am J Psychiatry 157: 1584—1591.

Reinherz HZ, Giaconia RM, Pakiz B, Silverman AB, Frost AK, et al. (1993)
Psychosocial risks for major depression in late adolescence: a longitudinal

community study. J Am Acad Child Adolesc Psychiatry 32: 1155—1163.

. Prinstein MJ, Boergers J, Spirito A, Little TD, Grapentine WL (2000) Peer

functioning, family dysfunction, and psychological symptoms in a risk factor
model for adolescent inpatients’ suicidal ideation severity. J Clin Child Psychol

29: 392—405.

PLOS ONE | www.plosone.org

Attachment, Life Events and Mental Health

Author Contributions

Conceived and designed the experiments: RB SB PL. HR. Analyzed the
data: RB SB HR. Contributed reagents/materials/analysis tools: RB PL.
Wrote the paper: RB SB.

29.

30.

32.

33.

34.

36.

40.

41.

42.

43.

44.

46.

47.

. Masten AS, Reed M-G

. Walsh SD, Harel-Fish Y, Fogel-Grinvald H (2010) Parents, teachers and peer

relations as predictors of risk behaviors and mental well-being among immigrant
and Israeli born adolescents. Social Science & Medicine 70: 976—984.

(2002) Resilience in development. In: Snyder CR,
Lopez SJ, editors. The handbook of positive psychology. Oxford: University
Press. pp. 74—88.

. Rutter M (1979) Protective factors in children’s responoses to stress and

disadvantage. In: Kent MW, Rolf JE, editors. Primary prevention in
psychopathology: social competence in children. Hanover: University Press of
New England. pp. 49—74.

. Kliewer W, Sandler IN, Wolchik SA (1994) Family socialization of threat

appraisal and coping: coaching, modeling, and family context. In: Nestmann F,
Hurrelmann K, editors. Social networks and social support in childhood and
adolescence. Berlin: Walter de Gruyter. pp. 271—-291.

Sandler IN, Miller P, Short J, Wolchik SA (1989) Social support as a protective
factor for children in stress. In: Belle D, editor. Children’s social networks and
social supports. New York: Wiley. pp. 277—301.

Toumbourou JW, Gregg ME (2002) Impact of an empowerment-based parent
education program on the reduction of youth suicide risk factors. J Adolesc
Health 31: 277—-285.

. Wille N, Bettge S, Ravens-Sieberer U, group Bs (2008) Risk and protective

factors for children’s and adolescents’ mental health: results of the BELLA study.
Eur Child Adolesc Psychiatry 17 Suppl 1: 133—147.

Goodman R, Ford T, Simmons H, Gatward R, Meltzer H (2000) Using the
Strengths and Difficulties Questionnaire (SDQ) to screen for child psychiatric
disorders in a community sample. Br J Psychiatry 177: 534—539.

Goodman R, Meltzer H, Bailey V (1998) The Strengths and Difficulties
Questionnaire: a pilot study on the validity of the self-report version. Eur Child
Adolesc Psychiatry 7: 125—130.

Muris P, Meesters C, van den Berg F (2003) The Strengths and Difficulties
Questionnaire (SDQ)--further evidence for its reliability and validity in a
community sample of Dutch children and adolescents. Eur Child Adolesc
Psychiatry 12: 1—8.

. van Widenfelt BM, Goedhart AW, Treffers PD, Goodman R (2003) Dutch

version of the Strengths and Difficulties Questionnaire (SDQ). Eur Child
Adolesc Psychiatry 12: 281—289.

Janssens A, Deboutte D (2009) Screening for psychopathology in child welfare:
the Strengths and Difficulties Questionnaire (SDQ) compared with the
Achenbach System of Empirically Based Assessment (ASEBA). Eur Child
Adolesc Psychiatry 18: 691—700.

Scoring the SDQ, Instructions in English for scoring self-rated SDQs by hand.
Available:  http://www.sdginfo.org/py/sdqinfo/c0.py. Accessed 19 March
2013.

. Arthur MW, Hawkins JD, Pollard JA, Catalano RF, Baglioni AJj (2002)

Measuring risk and protective factors for substance use, delinquency, and other
adolescent problem behaviors. The Communities That Care Youth Survey.
Evaluation review 26: 575—601.

. Jonkman H, Boers R, van Dijk B, Rietveld M (2006) Wijken gewogen. Gedrag

van jongeren in kaart gebracht. Amsterdam: SWP.

van de Looij-Jansen PM, de Wilde EJ, Mieloo CL, Donker MC, Verhulst FC
(2009) Seasonal variation in self-reported health and health-related behaviour in
Dutch adolescents. Public Health 123: 686—688.

Centraal Bureau voor de Statistick. Allochtoon. Available: http://www.cbs.nl/
nl-NL/menu/methoden/begrippen/default.htm?ConceptID = 37. Accessed 19
March 2013.

Knol MJ, VanderWeele TJ, Groenwold RH, Klungel OH, Rovers MM, et al.
(2011) Estimating measures of interaction on an additive scale for preventive
exposures. Eur J Epidemiol 26: 433—438.

Andersson T, Alfredsson L, Kallberg H, Zdravkovic S, Ahlbom A (2005)
Calculating measures of biological interaction. Eur J Epidemiol 20: 575—579.
Hosmer DW, Lemeshow S (1992) Confidence interval estimation of interaction.
Epidemiology 3: 452—456.

. Forehand R, Wierson M, Thomas AM, Armistead L., Kempton T, et al. (1991)

The role of family stressors and parent relationships on adolescent functioning. J
Am Acad Child Adolesc Psychiatry 30: 316—322.

Lazarus RS, Folkman S (1984) Stress, appraisal, and coping. New York:
Springer.

Rutter M (1986) The development of psychopathology of depression: issues and
perspectives. In: Rutter M, Izard CE, Read PB, editors. Depression in young
people: developmental and clinical perspectives. New York: Guilford Press.

November 2013 | Volume 8 | Issue 11 | e80812



