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j Abstract Background Data based on general
population studies of exposure-to-risk factors is not
adequate to describe the mental health of children
living in the most extreme ‘‘high-risk’’ environments.
Methods Data were collected in a longitudinal pro-
spective study of two cohorts of 9 and 13 year-old
socially at-risk children. Cluster analysis was used to
classify youths based on the reports about potential
areas of risk. The psychopathological structure of
empirical clusters was compared through cross-sec-
tional and longitudinal epidemiological indexes and
through multiple regression and multivariate analysis
of variance. Results Cluster analysis provided eight
binary high-low risk classifications. Exposure to risk
was highly prevalent. In preadolescence, broken
family, parenting style and contextual profiles were
the highest risk factors for psychopathology. In ado-
lescence, they were psychological variables, verbal
comprehension, pre-peri-postnatal history, physical
health and family characteristics. Cumulative risk
followed a linear trend for psychopathology and
functional impairment. The child’s perception of low
marital discord and good school achievement were
protective factors. Conclusions Extreme socially at-

risk populations have specific profiles of risk that can
be identified through a person-centered approach and
may be amenable to selective preventive interven-
tions.

j Key words children and adolescents at risk –
cumulative risk – epidemiology – longitudinal
prospective design – person-centered

Abbreviations AFp: Population attributable fraction

Introduction

The median prevalence of psychopathology in chil-
dren and adolescents is around 12% [8]. Treatment
interventions for reducing the high prevalence of
mental disorders in populations exceed the budgets of
most developed countries. A main concern of devel-
opmental epidemiology is the detection of risk factors
that can be addressed in preventive interventions to
reduce the incidence of the disorders [9]. Information
taken from risk research is useful to decide target
groups, what factors must be altered, and the time
and choice of adequate evidence-based preventive
interventions. Effective preventive programs use a
research-based risk factor framework that involves
families, peers, schools and communities as partners
to target multiple outcomes [37].

Risk factors tend to co-occur and to interact. For
this reason, research into risk factors needs to con-
sider multiple domains of risk. Essex et al. [17] have
suggested that externalizing and internalizing disor-
ders share similar risk factors. They point out the
cases of socioeconomic risk, history of psychopa-
thology, marital and family conflict, and other authors
have added parent–child relationships to the list [49],
as well as temperament [36]. Prenatal factors [1, 48],
deviant peer groups [13], parental monitoring and
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discipline [49] and verbal comprehension [30] have
mostly been related to externalizing disorders,
whereas life events were related to internalizing dis-
orders [34, 51]. These factors also have important
influences on prognosis [22]. However, not all the
children exposed to risk factors develop later prob-
lems, since the relationship between exposure to risk
and psychopathology could be moderated by the
presence of protective factors. Parenting, child’s lan-
guage skills, normal family functioning and moni-
toring of the child, or child’s competence act as
protective factors in child psychopathology [5, 35].
Knowledge of protective factors can help to identify
groups for selective preventive interventions and to
develop preventive strategies.

Different studies have reported that the effect of
risk factors is cumulative and the greater the number
of risk factors, the greater the risk, regardless of which
single particular risk factors are present or absent.
This approach provides a comprehensive analysis of
the global adversity experienced by a child and has
implications for identifying candidates for interven-
tion. Two models of how risk factors operate have
been proposed: (a) a linear model in which risk in-
creases steadily and would imply that every risk factor
must be considered for prevention [3, 42] and (b) a
threshold model in which the occurrence of an out-
come of a certain number of risk factors increases in a
quadratic shape and would indicate that preventative
intervention should be administered to those children
exceeding a certain number of risk factors [26, 32, 40].

Social and economic disadvantages place children
at higher than average likelihood of developing
mental disorders [7]. It is necessary to study the most
disadvantaged nuclei of the populations, as they
constitute a target group that is susceptible of
receiving selective preventive interventions. More-
over, this would make it possible to determine the
number of children in this segment of the population
affected by at-risk situations, what these situations
are, and how they affect the mental health and daily
functioning of the population. The effective planning
of services requires knowledge of where the pre-
ventive efforts should be focused. The overall aim of
this work was to examine profiles of risk factors in a
socially at-risk population of children followed over
3 years and the influence of the identified groups and
their accumulative impact on subsequent adjustment.
The specific objectives were: (a) to explore the exis-
tence of risk profiles taking into account the indi-
vidual, familial and contextual characteristics of the
children; (b) to provide epidemiological indexes of
the exposure to risk and to evaluate its association
with psychopathology at different ages; (c) to examine
protective factors; and (d) to analyze the nature of the
cumulative risk of clusters on psychopathology. A
‘‘person-centered approach’’ begins with the grouping
of individuals according to their responses/scores for
different features, and focuses attention on the intra-

individual structure of variables [10]. The primary
advantage of these analyses is the conceptualization of
the subjects; they are conceived as a whole, and not as
the addition of isolated features. These analytic pro-
cedures have rarely been used in the research of child
and adolescent psychopathology in deprived social
groups in Europe.

Methods

j Participants

Data were taken from a longitudinal study carried out to obtain
mental health epidemiological indexes for a full high-risk popula-
tion of children and adolescents located on the periphery of Bar-
celona [21]. The concentration of low socio-economic levels, social
problems, immigration and disadvantages in this municipality is
very similar to the suburbs surrounding the industrial belts of other
large cities in Spain.

Two cohorts of all children born in 1989 and in 1993 registered
in the Badı́a del Vallès census in 2001 were assessed over 3 years
(2002, 2003, 2004) at 1-year intervals. In 2002, these children were
13 and 9 years old, respectively. Ages 9 and 13 were chosen as
developmental points indicating pre- and post-puberty.

The census for children born in 1989 contained 147 subjects. Of
these, 79 (53.7%) agreed to participate in the study. The list of
children born in 1993 included a total of 121 subjects. Of these, 72
children (59.5%) joined the study. Fifty-six percent of participating
children were male, 98% Caucasian and 85% were of mean-low or
low socioeconomic status [29]. More data on the demographic
characteristics and participation is available in [21, 25].

j Measures

The current version of the Diagnostic Interview for Children and
Adolescents, the MAGIC [39], was used to assess psychopathology
following DSM-IV [2]. The interview has been adapted and vali-
dated for the Spanish population [18]. Diagnoses from the last year
were generated by combining the information from parents and
children at a symptom level. The number of externalizing (dis-
ruptive behavior disorders and substances) and internalizing
symptoms (depression and anxiety) was calculated by summing up
the number of positive symptoms in these areas.

The schedule for risk factors (SRF) [47] is a structured interview
based on the Service Utilization and Risk Factors interview [24], but
modified for administration with the aid of a portable computer.
The interview is conceived as a compendium of potential areas of
risk of psychopathology for children aged 8–18 that include some
previously developed independent instruments. Inter-interviewer
reliability and concurrent validity of this modified version are
acceptable [20, 28]. The following sections reported by parents and
children were used: school and other activities, family environment
(Family APGAR [23]), parental monitoring scale [24], discipline
(Parental Discipline Practices Scales [24]), marital discord (Child’s
Perception of Interparental Conflict Scale [27]); Dyadic Adjustment
Scale [45], friends and relationships with siblings. Children were
asked about uncontrollable life events (based on Life Events
Checklist [31]), self-esteem and social skills. Self-esteem and social
skills were included as independent variables because different
theoretical models have reported that self-system processes mediate
the relationship between adversity and psychological adjustment
[38, 43]. Parents reported on socio-demographic information,
pregnancy, delivery, early development, temperament and family
history (based on Family Psychiatric History Screen for Epidemi-
ologic Studies [33]). Parents and children’s reports were combined
by selecting the highest risk level reported by the dyad. Binary
variables were coded as 1 indicating the relevant risk was present.
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The age-standardized scores of the Peabody Picture Vocabulary
Test [16] were used to evaluate verbal comprehension.

The global children’s assessment scale (CGAS) [19, 44] was used
to assess the functional-impairment level produced by the psy-
chopathology. A CGAS lower than 70 was considered to be of
clinical significance.

j Procedure

After obtaining informed written consent from parents and oral
consent from children, trained interviewers conducted interviews
with parents and their children separately and simultaneously. All
the measures described previously were recorded in each assess-
ment.

j Statistical analysis

Analyses were conducted through SPSS 14. Risk factor profiles were
explored through Two-Step Cluster Analyses. This procedure
identifies natural groups from a data set based on a nearness cri-
terion, using a hierarchical agglomerative clustering procedure in
which individual cases are successively combined to form clusters
whose centers are far apart. The distance measure selected in this
study was likelihood, which is computed using the normal density
for continuous variables and the multinomial probability mass
function for categorical variables. Due to the large number of
previous independent variables and the limited sample size, sepa-
rate cluster analyses were conducted for the different sections of the
SRF interview grouped by its content life-time (including time 0
assessment). Two cluster solutions were specified a priori. The
internal validity of the clusters was investigated by comparing the
cluster-profiles based on independent variables from the first
assessment with new cluster assignments based on the variables
recorded during the subsequent assessment (second year of the
study). The accuracy (stability over time) of the cross-classification
was tested through ‘‘hit rates’’ calculated independently for each
cluster and based on the cross-tabulation of the results obtained in
each assessment. Hit rates were equal to the ratio between the
number of individuals falling within the same cluster by the two
time-methods (i.e. the ‘‘coincidences’’ in both classifications) di-
vided by the cluster sample size from the comparative classification
(in this study, groups obtained in the first assessment). In 2 · 2
tables, hit rates reveal the ‘‘sensitivity’’ and ‘‘specificity’’ of the
clustering. Hit rates above 75% indicate high agreement, between
50 and 75% moderate agreement and below 50% fair to poor
agreement [15].

The prevalence of psychopathology was calculated for the dif-
ferent ages and clusters. Differences due to the risk factor profile
were assessed with Pearson’s chi-square procedures (selecting exact
methods with small samples). Means for total internalizing and
externalizing symptoms were also obtained and compared with
Fisher’s t test. The population attributable fraction (AFp) expresses
the maximum proportion of outcome in the population that would
be eliminated if a risk factor was eliminated [46]. This index was
estimated for general indicators of psychopathology (any diagnosis
and impairment) when the difference in the prevalence between the
high and low cluster was significant.

The predictive value of clusters with regard to psychopathology
was assessed during the study with logistic and multiple linear
regressions. In these analyses, the risk profiles (independent vari-
ables) at time 0 were entered simultaneously into models and
subjects’ psychological state at times 1 or 2 (functional impairment
and total number of disorders and symptoms) was the criteria
(outcome variables). Global predictive value was assessed with
adjusted and Nagelkerke’s R2 coefficients. For the study of pro-
tection from any DSM-IV diagnosis in follow-ups 1 and 2
(dependent variable), we used the cluster of life-events as inde-
pendent variables in the first assessment (follow-up 0) as a measure
of adversity against which we could check whether risk trajectories
were modified. Moderator variables included individual variables

related with the degree of parental monitoring, self-esteem, marital
discord (CPIC), number of temperamental difficulties, number of
physical diseases, school achievement and deviant peers (use of
substances). When the interaction terms achieved P £ 0.010 values,
OR coefficients indicating the association between the inclusion in
the high-risk life-events cluster and the presence of any diagnosis
were obtained for each level of binary moderator variables and for
percentiles 25, 50 and 75 for quantitative ones.

The number of accumulated risk clusters was obtained by
adding up the high-risk profiles in which the children were in-
cluded. The association between this accumulated risk measure and
psychopathology was analyzed through analyses of variance and
linear regression models (for quantitative psychopathological
measures) and through chi-square tests and logistic regressions
(for categorical outcomes). Polynomial contrasts revealed linear
and quadratic trends.

Results

j Composition of clusters

Cluster analyses provided eight binary classifications.
Each cluster constitutes a specific risk-profile at the
beginning of preadolescence and adolescence. Table 1
contains the composition of these profiles, the num-
ber of subjects included, and the mean values of
independent variables selected for the grouping. No
significant differences due to age were found in the
cluster contents. Each cluster was labeled ‘‘high-risk’’
versus ‘‘low-risk’’ level depending on the agreement
of its content with previous theory. The exception was
the demographic cluster which grouped two at-risk
groups: broken families and major economic disad-
vantage (keeping in mind that the whole population is
at-socio-economic risk). The stability of clusters over
time ranged between moderate and high. Differences
between sexes were only observed for parenting style
cluster: more boys than girls were associated with the
high-risk cluster (P = 0.03). The high-risk cluster
with the lowest percentage of subjects was verbal
comprehension (22%) while the highest percentage of
subjects was associated with physical health (63.2%).

j Prevalence and AFps

One hundred percent of the preadolescents and 90% of
the adolescents belonged to some high-risk group.
Table 2 contains prevalence and means stratified by
cluster and age. The high-risk cluster based on demo-
graphic features (economic disadvantage) was highly
prevalent in disruptive disorders (age 9), while the
demographic characteristics of broken families were
significantly more prevalent in depressive disorders
and functional impairment (age 13). Low self-esteem
and poor social skills occurred frequently in any diag-
nosis (10, 13), disruptive disorders (10, 14, 15),
depressive disorders (13) and the functional impair-
ment cluster (9, 13). High-risk profile of pre-peri-
postnatal history was frequent in any diagnosis, dis-
ruptive and functional impairment at ages 13 and 14.
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An unhealthy physical profile was common in any
diagnosis (age 13) and functional impairment (11).
High-risk family characteristics were mostly present in
disruptive psychopathology (age 13). The life events
cluster occurred frequently in any diagnosis (age 14)
and depressive disorders and functional impairment
(age 13). Harsh discipline and lack of control was
prevalent in disruptive disorders (ages 9, 11, 13)
whereas parental monitoring and low discipline was
frequent in anxiety disorders at age 9. Finally, the high-
risk context cluster was common in any diagnosis (age
15), disruptive disorders (all ages except 9) and func-
tional impairment (ages 9, and all adolescents).

AFps indicate that the maximum proportion of any
diagnoses in the population that would be eliminated
if risk factors were eliminated ranged between 12.3
and 81.6%. These proportions would arise in the case
of functional impairment between 20.6 and 86.3%.

j Association between clusters and psychopathology
and functional impairment

Table 3 shows the results of multiple regressions
which highlight the predictive value of clusters in
psychopathology. Data indicated that the parenting
style high-risk profile was predictive of a higher

Table 1 Composition of clusters based on risk variables

Cluster Cluster composition Cluster Cluster composition

High risk Low risk High risk Low risk

DEMOGRAPHIC CHARACTERISTICSa N = 38 N = 94 FAMILY’S CHARACTERISTICS N = 49 N = 77
Caretakers biological parents versus non-biological (%) 76.3* 98.9* Bad parental relationship (%) 20.4 0.0*
Death of a biological parent (%) 13.2§ 1.1§ Dysfunctional family-mother (family Apgar) (%) 30.6 0.0*
Order among siblings (%) Caretaker abused during infancy (%) 24.5 0.0*
First 0.0* 2.1* Caretaker alcohol problems (%) 14.3 0.0*
Second 76.3 0.0 High frequency of marital conflict (CPICS) 2.1 (1.6) 1.5 (0.9)§

Third 18.4 69.1 Spouses cohesion—DAS mother 4.0 (2.0) 6.4 (1.3)*
Fourth 5.3 28.8 Spouses consensus—DAS mother 5.4 (2.4) 7.7 (1.3)*

Reconstructed family (%) 26.3* 0.0* Num. psychological disorders bio. mother 1.2 (1.6) 0.6 (0.8)§

Bio. mother separated from bio. father (%) 28.9* 1.1* Num. of psychological disorders bio. father 0.6 (0.9) 0.3 (0.5)§

An unemployed parent (%) 28.9§ 56.4§ Num. of psychological dis. in family history 4.7 (3.1) 3.6 (2.7)�

Number of different caretakers long-life 2.6 (0.7)* 2.1 (0.3)* Hit rates (%) 65.7 82.1
Number of siblings cohabitating 1.3 (0.6)* 2.4 (0.7)* LIFE EVENTS N = 40 N = 108
Number of persons cohabitating 3.3 (0.9)* 4.5 (0.8)* Number of life-events affecting negatively 4.5 (1.3) 1.4 (0.9)*
Hit rates (%) 77.8 64.3 Number of life-events 7.2 (1.9) 3.6 (1.9)*
CHILDREN’S PSYCHOLOGICAL CHARACTERISTICS N = 36 N = 113 Degree of affectation negative experiences 9.4 (3.9) 2.3 (1.8)*
Self-esteem total score �x (SD) 19.7 (4.2) 29.0 (2.5)* Hit rates (%) 94.6 89.2
Social skills total score �x (SD) 25.2 (3.7) 27.6 (3.2)* VERBAL COMPREHENSION N = 27 N = 95
Hit rates (%) 58.8 67.9 Peabody T < 85 22.1 77.8
PRE-PERI-POSTNATAL HISTORYb N = 87 N = 59 REARING STYLE (total scores) N = 48 N = 91
Pregnancy: use of tobacco (%) 44.8 0.0* Parental monitoring 3.9 (0.3) 4.0 (0.1)*
Pregnancy: use of medication (%) 19.5 0.0* Discipline father 2.3 (0.3) 1.7 (0.3)*
Pregnancy: number of substances exposed 2.2 (1.0) 1.6 (0.7)* Discipline mother 2.5 (0.3) 1.9 (0.3)*
Pregnancy: total number of problems 2.8 (2.5) 1.7 (1.4)§ Non-punitive discipline father 2.7 (0.4) 1.9 (0.4)*
Development: temper tantrums after age 3,5 (%) 28.7 0.0* Non-punitive discipline mother 2.9 (0.3) 2.2 (0.4)*
Development: destructive (%) 8.0 0.0� Physical punishment-father 1.4 (0.5) 1.1 (0.2)*
Development: number of delays 0.7 (1.0) 0.4 (0.6)� Physical punishment-mother 1.5 (0.5) 1.2 (0.2)*
Development: number precocious acquisitions 2.3 (2.2) 1.4 (1.7)§ Emotional expression-mother 5.9 (2.8) 4.1 (2.6)*
Difficult temperament number of problems 2.3 (2.4) 1.1 (1.6)* Hit rates (%) 68.3 78.8
Nursery school before age 3 (%) 48.3 100.0* CONTEXTUAL CHARACTERISTICS N = 67 N = 81
Economic problems during first years (%) 20.7 0.0* Friends use alcohol (%) 19.4 0.0*
Number of life-events before age 6 1.4 (1.4) 0.7 (0.8)* Friends use drugs (%) 22.4 1.2*
CHILDREN’S PHYSICAL HEALTH HISTORY N = 93 N = 54 Friends use tobacco (%) 58.2 0.0*
Overweight (%) 50.5 0.0* Total exposition to bad influences of friends 2.6 (2.3) 0.6 (0.9)*
Excessive fatigue (%) 48.4 0.0* Bad school achievement (%) 76.1 0.0*
Daily medication for physical problems (%) 34.4 0.0* Bad relationships with teachers (%) 28.4 0.0*
Life-event: severe illness (%) 12.9 0.0§ Number of problems at school 4.9 (3.0) 1.6 (3.0)*
Chronic illness (%) 48.4 0.0* Hit rates (%) 67.9 76.1
Total number of illnesses long-life 1.9 (1.3) 1.1 (1.2)*
Hit rates (%) 71.3 86.5

DAS Dyadic Adjustment Scale, CPICS Child’s Perception of Interparental Conflict Scale
Significant comparison high-low risk at �0.05, §0.01 and *0.001 level
aFor demographic characteristics, as all of the community is of high socioeconomic risk, two patterns of risk emerged: (1) Broken families (in high risk column) and
(2) economic disadvantage (in low risk column). In this cluster, the high-low risk labels would not be appropriate but are maintained for convenience for the other
clusters
bPre-peri-postnatal history was only asked about in the first assessment and hit rates could not be calculated
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number of externalizing symptoms (ages 10, 11) and
any diagnosis (15) but a lower number of internal-
izing symptoms (age 11). A contextual high-risk
profile increased the number of total symptoms,
functional impairment (11) and the number of
externalizing symptoms (11, 14). The existence of a
previous high-risk psychological profile increased
‘‘any DSM-IV diagnosis’’ (10, 14, 15), functional
impairment (14, 15), the number of total disorders
and symptoms, and externalizing symptoms (14).

Good verbal comprehension predicted better func-
tioning (14, 15), lower externalizing and total
symptoms (14), and less risk of any diagnosis (15).
Pre-peri and postnatal high-risk profiles were related
to a subsequent higher number of externalizing and
total symptoms (14). The poor physical health and
family characteristics profile predicted ‘‘any DSM-IV
diagnosis’’ (14).

Whole clusters explained between 24 and 55.8% of
the variance of any DSM-IV diagnosis. The totality of

Table 2 Cross-sectional prevalence (%) of psychopathology by clusters and age and population attributable fraction

Cluster Any disorder Disruptive
disorders

Depressive
disorders

Anxiety
disorders

Impairment (CGAS < 70)

Age High Low AFp OR High Low High Low High Low High Low AFp OR

Demographics characteristics 9 62.2 61.1 5.6* 33.3* 5.6 0.0 44.4 30.4 27.8 44.4
10 55.6 31.1 16.7 18.2 0.0 0.0 33.3 11.4 16.7 26.7
11 26.7 34.9 0.0 13.6 0.0 2.3 26.7 15.9 20.0 18.6
13 61.9 40.4 23.8 23.4 15.0* 0.0* 33.3 23.4 57.1* 25.5* 27.8 3.9
14 52.9 32.6 29.4 13.0 6.3 15.2 29.4 10.9 29.4 28.3
15 35.7 26.3 21.4 7.9 0.0 7.9 14.3 12.8 28.6 23.1

Psychological characteristics 9 80.0 57.1 38.1 24.0 0.0 2.0 47.6 32.0 47.6* 20.0* 29.1 3.9
10 65.0* 30.6* 24.6 4.1 35.0* 12.2* 0.0 0.0 25.0 18.8 30.0 25.0
11 33.3 32.6 22.2 6.5 0.0 2.2 16.7 20.0 27.8 20.0
13 73.3* 42.2* 12.3 3.7 33.3 21.9 14.3* 1.6* 40.0 25.0 66.7* 28.1* 20.6 5.0
14 64.3 36.2 42.9* 13.8* 23.1 12.1 14.3 17.2 50.0 25.9
15 45.5 26.5 36.4* 8.2* 0.0 6.1 9.1 14.0 45.5 20.0

Pre-peri-postnatal history 9 65.9 63.0 29.5 28.6 2.3 0.0 41.9 29.6 29.5 28.6
10 41.9 40.7 23.3 14.8 0.0 0.0 20.9 22.2 32.6 15.4
11 30.0 36.0 12.5 8.3 2.5 0.0 12.8 29.2 27.5 16.0
13 61.4* 29.0* 39.6 4.0 34.1* 6.5* 7.1 0.0 31.8 25.8 50.0* 12.9* 62.8 6.7
14 52.4* 25.9* 38.3 3.2 31.0* 0.0* 17.1 7.4 21.4 11.1 40.5* 14.8* 51.3 4.1
15 38.9 18.2 19.4 4.5 8.1 0.0 13.5 13.0 33.3 13.0

Physical health 9 61.7 68.0 76.1 64.0 2.1 0.0 40.4 32.0 31.9 24.0
10 38.6 44.0 17.8 24.0 0.0 0.0 22.7 16.7 22.2 32.0
11 30.2 36.4 11.9 9.1 0.0 4.5 20.9 14.3 32.6* 4.5* 80.5 11.2
13 56.5* 33.3* 29.8 2.6 28.3 16.7 4.4 3.6 34.8 16.7 39.1 30.0
14 45.2 35.7 21.4 14.3 17.1 10.7 21.4 10.7 35.7 25.0
15 33.3 27.3 11.4 18.2 5.4 4.5 18.9 4.3 25.0 27.3

Family’s characteristics 9 73.1 57.9 36.0 23.7 0.0 0.0 48.0 28.9 30.8 26.3
10 45.8 31.6 20.8 15.8 0.0 0.0 20.8 17.9 37.5 18.4
11 40.9 27.0 22.7 5.6 0.0 2.8 13.6 19.4 22.7 22.2
13 65.2* 33.3* 26.3 3.8 39.1* 10.3* 0.0 2.6 34.8 28.2 39.1 20.5
14 47.4 34.2 15.8 13.2 22.2 10.5 21.1 15.8 42.1 23.7
15 27.8 34.4 11.1 12.9 11.1 3.1 5.6 21.2 27.8 24.2

Life events 9 58.8 66.0 17.6 30.8 0.0 1.9 35.3 37.7 29.4 28.3
10 37.5 40.4 18.8 17.6 0.0 0.0 12.5 25.0 18.8 26.9
11 12.5 38.3 0.0 14.9 0.0 2.1 6.3 21.3 18.8 23.4
13 60.9 43.6 26.1 23.6 15.0* .0* 39.1 23.6 56.5* 27.3* 24.0 3.5
14 61.9* 34.0* 19.6 3.2 28.6 16.0 19.0 12.2 28.6 12.0 42.9 26.0
15 42.1 25.0 21.1 10.0 5.3 5.0 21.1 9.8 36.8 19.5

Rearing style 9 64.0 64.4 45.8* 20.0* 0.0 2.2 20.8* 46.7* 36.0 26.7
10 44.0 40.5 32.0 14.0 0.0 0.0 12.0 27.9 36.0 20.9
11 41.7 28.2 25.0* 2.6* 0.0 2.6 12.5 23.1 25.0 23.1
13 54.5 42.6 45.5* 12.8* 0.0 2.3 22.7 29.8 40.9 27.7
14 50.0 38.6 25.0 13.6 10.0 14.0 10.0 18.2 25.0 31.8
15 50.0 24.3 27.8 8.1 11.1 2.6 16.7 12.8 38.9 21.1

Contextual characteristics 9 80.0 62.3 50.0 24.6 0.0 0.0 50.0 34.4 70.0* 22.6* 22.6 8.4
10 50.0 39.0 50.0* 15.0* 0.0 0.0 20.0 22.0 40.0 23.7
11 44.4 30.9 33.3* 7.3* 0.0 1.8 22.2 18.2 44.4 20.0
13 54.4 35.0 33.3* 0.0* 5.6 0.0 26.3 35.0 47.4* 5.0* 86.3 17.6
14 48.1 26.3 26.9* 0.0* 13.7 15.8 19.2 10.5 38.5* 10.5* 66.1 5.6
15 41.5* 5.6* 81.6 13.3 19.5* 0.0* 4.9 5.6 16.7 5.6 33.3* 5.6* 77.6 9.5

AFp population attributable fraction, OR odds ratio (only calculated when difference of prevalences was significant)
*The comparison between low-high risk is significant at 0.05 level

563



Ta
b

le
3

Pr
ed

ic
tiv

e
va

lu
e

(B
an

d
O

R)
of

cl
us

te
rs

on
ps

yc
ho

pa
th

ol
og

y

Pr
ea

do
le

sc
en

ce
Fr

om
9

to
10

ye
ar

s
Fr

om
9

to
11

ye
ar

s

Cl
us

te
r–

pr
ed

ic
to

r
D

em
.

Ps
yc

.
Ve

rb
al

N
at

al
Ph

ys
.

Fa
m

.
LE

Re
ar

.
Co

nt
.

aR
2

D
em

.
Ps

yc
.

Ve
rb

al
N

at
al

Ph
ys

.
Fa

m
.

LE
Re

ar
.

Co
nt

.
aR

2

An
y

D
SM

-I
V

di
ag

no
si

s
(O

R)
7.

8*
5.

6*
1.

0
0.

43
0.

60
1.

2
0.

65
1.

3
0.

57
0.

29
0.

58
0.

76
1.

0
1.

1
0.

66
2.

8
0.

12
0.

94
2.

4
0.

24
Im

pa
irm

en
t

(C
G

AS
sc

or
e)

)
0.

45
)

2.
2

)
0.

02
)

5.
8

)
0.

06
)

2.
4

)
2.

6
)

1.
9

)
9.

5
0.

20
)

0.
73

3.
6

)
0.

07
)

6.
2

)
1.

9
2.

9
2.

8
3.

3
)

14
.0

*
0.

06
N

um
be

r
of

di
so

rd
er

s
0.

52
0.

57
0.

01
)

0.
17

0.
04

)
0.

03
)

0.
16

0.
14

0.
15

0.
18

)
0.

27
)

0.
01

0.
01

)
0.

13
)

0.
02

0.
18

)
0.

55
)

0.
15

0.
60

0.
13

Ex
te

rn
al

iz
in

g
sy

m
pt

om
s

1.
1

0.
51

)
0.

03
2.

6
0.

18
2.

3
)

0.
45

4.
6*

4.
2

0.
18

0.
38

)
1.

8
0.

01
3.

2
2.

1
1.

7
)

1.
8

3.
5*

7.
1*

0.
20

In
te

rn
al

iz
in

g
sy

m
pt

om
s

1.
4

1.
2

)
0.

02
0.

07
1.

4
0.

47
)

0.
58

)
0.

60
1.

7
0.

10
0.

35
0.

92
)

0.
01

)
0.

47
0.

12
)

0.
15

)
1.

6
)

2.
2*

0.
88

0.
11

To
ta

l
sy

m
pt

om
s

2.
5

1.
7

)
0.

05
2.

7
1.

6
2.

8
)

1.
0

4.
0

5.
9*

0.
16

0.
73

)
0.

85
)

0.
01

2.
8

2.
2

1.
6

)
3.

4
1.

2
8.

0*
0.

12

Ad
ol

es
ce

nc
e

Fr
om

13
to

14
ye

ar
s

Fr
om

13
to

15
ye

ar
s

Cl
us

te
r–

pr
ed

ic
to

r
D

em
.

Ps
yc

.
Ve

rb
al

N
at

al
Ph

ys
.

Fa
m

.
LE

Re
ar

.
Co

nt
.

aR
2

D
em

.
Ps

yc
.

Ve
rb

al
N

at
al

Ph
ys

.
Fa

m
.

LE
Re

ar
.

Co
nt

.
aR

2

An
y

D
SM

-I
V

di
ag

no
si

s
(O

R)
0.

17
58

.3
*

1.
0

9.
3

39
.4

*
11

.3
*

4.
0

3.
1

0.
12

0.
56

–
23

.7
*a

0.
94

*a
–

–
–

–
6.

2*
a

–
0.

44
Im

pa
irm

en
t

(C
G

AS
sc

or
e)

0.
77

)
14

.5
*

0.
22

*
)

3.
8

)
0.

5
)

5.
8

)
1.

8
0.

12
)

0.
41

0.
26

1.
0

)
12

.3
*

0.
26

*
)

6.
9

0.
45

)
2.

4
)

1.
3

0.
12

)
6.

5
0.

45
N

um
be

r
of

di
so

rd
er

s
)

0.
33

1.
0*

0.
01

0.
44

0.
27

0.
43

)
0.

10
)

0.
09

0.
01

0.
25

0.
10

0.
72

)
0.

01
0.

35
)

0.
20

0.
14

0.
29

0.
28

0.
08

0.
16

Ex
te

rn
al

iz
in

g
sy

m
pt

om
s

1.
3

8.
7*

)
0.

08
*

3.
1*

)
0.

23
1.

6
)

1.
6

)
0.

78
3.

3*
0.

63
2.

3
3.

5
)

0.
08

1.
9

)
2.

4
1.

2
1.

2
)

0.
03

2.
1

0.
31

In
te

rn
al

iz
in

g
sy

m
pt

om
s

)
1.

8
3.

1
)

0.
03

0.
74

1.
3

1.
4

2.
0

)
1.

8
)

0.
90

0.
08

)
2.

2
)

0.
04

)
0.

03
1.

7
2.

1
)

0.
84

0.
54

)
0.

46
)

0.
72

0.
14

To
ta

l
sy

m
pt

om
s

)
0.

50
11

.8
*

)
0.

11
*

3.
9*

1.
1

3.
0

0.
41

)
2.

6
2.

4
0.

56
0.

16
3.

4
)

0.
10

3.
6

)
0.

5
0.

28
1.

8
)

0.
50

1.
4

0.
29

Cl
us

te
r-

pr
of

ile
:D

em
.d

em
og

ra
ph

ic
al

ch
ar

ac
t.,

Ps
yc

.c
hi

ld
re

n’
s

ps
yc

ho
lo

gi
ca

lc
ha

ra
ct

.,
Ve

rb
al

ve
rb

al
co

m
pr

eh
en

si
on

(P
ea

bo
dy

sc
or

e)
,N

at
al

pr
e-

pe
ri-

po
st

na
ta

lh
is

to
ry

,P
hy

s.
ph

ys
ic

al
he

al
th

,F
am

.f
am

ily
’s

ch
ar

ac
t.,

LE
lif

e
ev

en
ts

,
Re

ar
.

pa
re

nt
in

g
st

yl
e,

Co
nt

.
co

nt
ex

tu
al

ch
ar

ac
te

ris
tic

s,
O

R
od

ds
ra

tio
*S

ig
ni

fic
an

t
pa

ra
m

et
er

at
0.

05
le

ve
l.

aR
2

=
ad

ju
st

ed
N

ag
el

ke
rk

e
R2

a Fo
r

‘‘A
ny

di
ag

no
si

s’
’

at
ag

e
15

a
F-

st
ep

m
od

el
w

as
ad

ju
st

ed

Ta
b

le
4

As
so

ci
at

io
n

be
tw

ee
n

th
e

nu
m

be
r

of
ris

k-
cl

us
te

rs
an

d
ps

yc
ho

pa
th

ol
og

y

Li
ne

ar
re

gr
es

si
on

An
al

ys
is

of
va

ria
nc

e

M
ea

n
(S

D
)

fo
r

hi
gh

-r
is

k
ac

cu
m

ul
at

ed
cl

us
te

rs
Tr

en
ds

Pr
ea

do
le

sc
en

ts
B

(9
5%

CI
)

1
(N

=
9)

2
(N

=
25

)
3

(N
=

23
)

4
(N

=
8)

‡5
(N

=
7)

LT
Q

T

9
to

10
ye

ar
s

CG
AS

)
2.

7
()

4.
7;

)
0.

7)
*

83
(7

.0
)

78
(1

1.
6)

77
(1

1.
8)

71
(9

.4
)

70
(6

.8
)

0.
00

5
0.

88
8

N
o.

di
so

rd
er

s
0.

03
()

0.
1;

0.
2)

0.
41

(0
.7

)
0.

47
(0

.8
)

0.
78

(1
.0

)
0.

83
(0

.8
)

0.
32

(0
.5

)
0.

59
4

0.
17

5
N

o.
sy

m
pt

om
s

1.
9

(0
.7

;
3.

1)
*

4.
9

(6
.8

)
5.

9
(6

.4
)

7.
4

(7
.3

)
9.

0
(5

.9
)

13
.8

(3
.3

)
0.

00
4

0.
33

1
9

to
11

ye
ar

s
CG

AS
)

1.
9

()
3.

9;
0.

1)
79

(9
.6

)
78

(9
.4

)
78

(9
.7

)
72

(1
4.

8)
72

(1
3.

4)
0.

09
3

0.
65

7
N

o.
di

so
rd

er
s

)
0.

04
()

0.
2;

0.
1)

0.
72

(1
.6

)
0.

44
(0

.7
)

0.
58

(1
.1

)
0.

23
(0

.4
)

0.
58

(0
.8

)
0.

71
9

0.
64

7
N

o.
sy

m
pt

om
s

1.
3

(0
.2

;
2.

3)
*

4.
2

(6
.0

)
4.

5
(4

.1
)

6.
4

(7
.4

)
6.

8
(5

.0
)

9.
7

(6
.3

)
0.

03
3

0.
65

3
Ad

ol
es

ce
nt

s
B

(9
5%

CI
)

0
(N

=
8)

1
(N

=
10

)
2

(N
=

8)
3

(N
=

14
)

4
(N

=
17

)
5

(N
=

17
)

‡6
(N

=
5)

LT
Q

T
13

to
14

ye
ar

s
CG

AS
)

2.
9

()
4.

5;
)

1.
4)

*
86

(4
.4

)
83

(5
.8

)
76

(1
4.

7)
76

(8
.9

)
75

(1
2.

8)
69

(1
5.

5)
67

(9
.8

)
0.

00
1

0.
88

4
N

o.
di

so
rd

er
s

0.
19

(0
.0

2;
0.

4)
*

0.
17

(.4
)

0
(0

)
1.

2
(2

.0
)

0.
53

(0
.7

)
0.

93
(1

.3
)

1.
3

(1
.7

)
0.

73
(0

.9
)

0.
02

8
0.

59
8

N
o.

sy
m

pt
om

s
2.

1
(1

.0
;

3.
2)

*
1.

3
(1

.4
)

2.
9

(3
.3

)
7.

2
(1

0.
2)

7.
8

(5
.7

)
9.

0
(8

.7
)

13
.9

(1
1.

7)
11

.4
(6

.3
)

0.
00

1
0.

82
8

13
to

15
ye

ar
s

CG
AS

)
3.

1
()

4.
6;

)
1.

6)
*

86
(3

.3
)

82
(6

.0
)

80
(7

.4
)

76
(8

.5
)

76
(1

2.
4)

70
(1

3.
6)

64
(1

6.
6)

0.
00

1
0.

57
7

N
o.

di
so

rd
er

s
0.

18
(.0

6;
0.

3)
*

0
(0

)
0

(0
)

0.
31

(0
.8

)
0.

51
(0

.8
)

0.
58

(0
.9

)
0.

67
(0

.9
)

1.
5

(1
.7

)
0.

00
4

0.
53

7
N

o.
sy

m
pt

om
s

1.
4

(.3
;

2.
5)

*
2.

3
(2

.3
)

3.
4

(4
.9

)
6.

1
(6

.9
)

6.
3

(6
.8

)
7.

1
(8

.2
)

8.
5

(9
.2

)
14

.4
(1

1.
6)

0.
01

3
0.

60
8

Th
e

re
su

lts
fo

r
0

hi
gh

-r
is

k
ac

cu
m

ul
at

ed
cl

us
te

rs
ar

e
om

itt
ed

fo
r

pr
ea

do
le

sc
en

ts
du

e
th

e
la

ck
of

ca
se

s
LT

lin
ea

r
tr

en
d,

Q
T

qu
ad

ra
tic

tr
en

d
*S

ig
ni

fic
an

t
pa

ra
m

et
er

564



clusters also explained a high percentage of exter-
nalizing and total symptoms (63.2 and 56% at age 14;
30.9 and 29.3% at age 15).

It could be argued that the high number of statis-
tical comparisons could result in an increase in false
positives. Table 3 contains 27 significant results out of
a total of 216 comparisons. The probability of
obtaining at least 27 statistically significant associa-
tions at a = 0.05 level from 216 comparisons by
chance was equal to 0.0007 [4, 41]. This small value
suggests that chance alone is not the reason for the
results obtained in Table 3.

j Protective factors

Given the high level of risk exposure it was interesting
to find out what protected healthy children from
psychopathology. Considering each cohort separately,
no interaction was significant and both cohorts were
skipped in this analysis. Low perception of marital
conflict (interaction P = 0.044, OR = 0.83, 95% CI:
0.26–2.59) and good school achievement (interaction
P = 0.084, OR = 1.02, 95% CI: 0.39–2.63) were pro-
tective factors of any DSM-IV diagnosis in relation to
life-events (Fig. 1).

j Cumulative risk

The cumulative risk of belonging to different clusters
of risk at age 9 was predictive of a higher functional
impairment (age 10) and a higher number of exter-
nalizing and total symptoms (ages 10, 11) (Table 4).
Similarly, cumulative risk at age 13 was predictive of
all the outcome variables at age 14 and of any diag-
nosis, higher functional impairment, higher number
of total and externalizing symptoms at age 15. Anal-
ysis of variance to evaluate the nature of the relations
(linear vs. quadratic) between the number of clusters
of risk and outcomes at every age supported a sig-
nificant linear trend of risk for functional impairment
(ages 9, 10, 13, 14, 15), total disorders (ages 13, 14,
15), externalizing and total symptoms (all ages),

internalizing symptoms (ages 9, 13, 14), and any
diagnosis (ages 13, 14, 15).

The number of clusters of risk was linearly asso-
ciated with having any diagnosis at ages 13
(P = 0.001), 14 (P = 0.002) and 15 (P = 0.001).

Discussion

Different homogeneous subgroups of at risk children
with a distinct predisposition for later psychopathol-
ogy and functioning were identified. High-risk groups
were characterized by broken families or major eco-
nomic difficulties, poor self-esteem and social skills,
mother’s use of substances during pregnancy and
high number of problems during pregnancy, early
developmental difficulties, poor physical health, bad
marital relationships and a history of psychopathol-
ogy/abuse in caretakers, high number of life-events,
low parental monitoring and harsh discipline, peers’
substance use and difficulties at school. The most
prevalent high-risk clusters across all the disorders
were the psychological, demographics, life-events,
pre-peri-postnatal history and context clusters. In
preadolescence, demographics (broken family), par-
enting style and contextual profiles were the highest
risk factors for psychopathology. In adolescence, the
highest risk factor profiles were psychological vari-
ables, verbal comprehension, pre-peri-postnatal his-
tory, physical health and family characteristics.
Cumulative risk followed a linear trend in terms of
psychopathology and functional impairment. Low
marital discord and good school achievement were
protective factors in terms of life-events.

Relative to previous research which was based
mostly on a variable-level approach assessing associ-
ations between variables, the objective of this study
was to identify naturally occurring groups of youths in
a socially deprived population, and to examine
repercussions for later adaptation. The independent
variables selected as input to the cluster analyses
represent a broad spectrum of background risk vari-
ables for subjects. Additionally, their specific config-
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uration led to different profiles based on the individual
characteristics of children–adolescents, their families
and their context, and proved useful in predicting
children’s psychopathological symptoms. Psychopa-
thology measures, with which resultant profiles were
related, reflect the most frequent mental-health indi-
cators considered for determining the need (or not) of
receiving professional help and planning interven-
tions. The sum of all the clusters was highly explicative
of psychopathology (highest R2 63 and 56%).

Key areas of preventive intervention and key critical
periods when exposure is most harmful were evi-
denced. There were developmental differences between
preadolescents and adolescents with regard to the effect
of the risk profiles. Specifically, age 13 is a key year
associated with the highest prevalence of high-risk
clusters and at age 14 the effect of the risk is most sig-
nificant. Also, the effect of cumulative risk was more
marked in adolescence than in preadolescence. Ado-
lescence in general and age 14 in particular, is the most
sensitive period to the accumulation of risk. Early
adolescence is a critical period in which high-risk
youths are more vulnerable to different influences [14].
The implications of the linear trend of risk for pre-
vention are twofold: (1) the number of risk factors
should be reduced, and (2) ‘‘every’’ risk factor should
be taken into account. Preventive effective intervention
must be multi-systemic [50] and should incorporate
interventions directed towards the child, the parents,
the school, and the community. Wide-ranging social
and educational strategies to eliminate the high con-
centration of adversity and diminish the incidence of
disorders must co-occur. Pregnancy follow-ups and
early development focus including parental training,
improvement of school difficulties, marital functioning
and parent’s mental health, intervention on peer sub-
stance use, and enhancement of cognitive abilities of
youth should be fundamental components for inter-
vention in populations such as this in order to diminish
the risk of externalizing disorders, functional impair-
ment and psychopathology in general. By targeting
generic risk factors, vulnerabilities to different disor-
ders will be prevented. AFp considers the prevalence of
the risk factor and the strength of its association with
the outcome in determining the target population for
preventive intervention and, by doing this, helps to
optimize the balance between the benefits and the costs
of the preventive program [12]. If AFps are taken into
account to hierarchically arrange the intervention, the
maximum proportion of any diagnosis (81.6%) and
functional impairment in the population (between 66.1
and 86.3%) would be eliminated assuming a preventive
intervention was directed at eliminating the risks of
context. Adolescents with school difficulties and
friends using substances would be the target popula-
tion. AFp would also recommend a focus on physical
health in preadolescents (AFp 80.5%) and intervening
early in life, from pregnancy to age 6, to prevent be-
tween 38.3 and 62.8% of difficulties adapting later in

adolescence. Further, preventive interventions can be
oriented towards promoting protective factors. Con-
sidering life-events to be a measure of adversity, we
found that the trajectories to a DSM-IV diagnosis for
this population were modified in the case of families
with low marital discord and children with good school
achievement. Accordingly, preventive efforts could
also be focused on promoting good relations in families
and competence at school. The importance of both
competence in resiliency and marital discord as detri-
mental factors for a child’s mental health have been
extensively highlighted in the literature [11, 35]. Future
research must indicate the efficiency of cluster groups
as targets for preventive interventions.

Some of the unique contributions of this research
include the use of a non-Anglo-Saxon disadvantaged
population, the analysis of risk factors using a person-
centered approach including multiple domains of risk
longitudinally reported by multiple informants, and
the reporting of the effect of the cumulative risk of the
clusters. Data based on general population studies of
exposure-to-risk factors is not adequate to describe
the mental health of children living in the most ex-
treme ‘‘high-risk’’ environments [6]. These children
represent a segment of the population where the
concentration of adverse living circumstances creates
specific risks and needs that must be addressed by
administrators. The fact that the population had a
small number of subjects is the main limitation of this
study. This had implications on (a) the number of
independent variables included in each analysis and
the need to group into sets and (b) the number of final
clusters for each set, which was at the most two
(otherwise the subsequent analytic procedures would
not carry enough statistical weight). Sample size could
well account for some inconsistencies across ages in
the association between risk factors and diagnoses.
Finally, because of the small number of cases, the
absence of relationships between risk clusters and
disorders must not be interpreted as being a real lack
of association; it may simply be an effect of the lack of
statistical weight.

Conclusion

Literature on the prevalence of risk factors in de-
prived populations is scarce. Exposure to risk was
extremely high in this population: all the preadoles-
cents and 90% of the adolescents pertained to a risk-
cluster, which indicates that extreme high-risk pop-
ulations need specific preventive measures. Risk is
cumulative and follows a linear trend: the higher the
number of high-risk clusters, the higher the psycho-
pathology and impairment.

These results have implications for preventive
programs. Multicomponent comprehensive pre-
ventive programs should reduce the number of risk
factors taking into account ‘‘every’’ risk present.
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Profiles of high-risk clusters can be used as target
groups for prevention. To eliminate risks of context,
the targeting of adolescents with school difficulties
and substance using friends should be a priority. It
would then be important to take care of the physical
health of preadolescents and intervene early in life
(from pregnancy to age 6).
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JM (1997) Diagnostic agreement between clinician and the diag-
nostic interview for children and adolescents—DICA-R in a
Spanish outpatient sample. J Child Psychol Psychiatry 38:431–440

19. Ezpeleta L, Granero R, de la Osa N (1999) Evaluación del de-
terioro en niños y adolescentes a través de la children’s global
assessment scale (CGAS). Rev Psiquiatr Infanto-Juv 1:18–26

20. Ezpeleta L, Granero R, de la Osa N, Guillamon N (2000) Pre-
dictors of functional impairment in children and adolescents. J
Child Psychol Psychiatry 41:793–801

21. Ezpeleta L, Guillamón N, Granero R, de la Osa N, Doménech
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