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Abstract

Objective
Studies of  risk and resilience in a general population are sparse, especially in Asia. Most pre-
vious studies focused on ‘high risk’ samples and protective factors are often not included.

Methods
This cross-sectional questionnaire study of  1468 Singaporean children aged 7 to 12, with
both parent and teacher data, examines the association between risks and protective factors, 
and mental wellbeing and academic performance in children of  the general population.

Results
It was found that protective factors (e.g. intelligence, father’s educational and occupation) 
were strongly associated with fewer emotional and behavioural problems (β = -0.24, T = 
-2.56) and much less likelihood of  poor adaptive functioning and lower academic scores (β 
= -0.55, T = -7.91), while risks (e.g. negative spousal conflict resolution, negative methods
of  discipline, chronic health problems, negative life events and developmental delay) showed
only a strong positive relationship with emotional and behavioural problems (β = 0.49, T =
8.12).

Conclusions
The empirical understanding of  the influence of  risks and protective factors in a large nor-
mative population is important in improving mental health and psychosocial competence in 
children. 
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1. Introduction

Early risk factors and protective factors greatly influence behaviour, emotional wellbeing 
and psychosocial competence of  children. So far, well known risk factors have been studied
extensively, such as poverty, poor health, premature birth, divorce, family violence, abuse 
and single-parent household. Most of  these studies showed consistently that these risk 
factors predict higher rates of  negative and undesirable outcomes. Recently McLaughlin 
et al. (2010) showed that many co-occuring childhood adversities clearly increased the risk 
of  psychiatric disorders later in life (McLaughlin et al., 2010). However, studies in the last 
decades are more focussing on factors that can be protective and allow adaptation to stressful 
life experiences, generally termed resilience (Richardson, 2002). Interest in resilience research
has been sparked by the potential of  protecting youth from harm and improving their
mental health and psychosocial competence through a combination of  risk reduction and 
promotion of  protective factors (Rutter, 1993; Rutter, 2006a). Although there are conflicting 
explanatory models about the impact of  negative and positive childhood experiences, a 
body of  evidence suggests that the cognitive development of  children, as well as their
social-emotional development, can be modified to improve wellbeing and competence in
the long-term (Hertzman and Wiens, 1996). As emotional wellbeing has been associated to 
mental health later in life, as well as to socioeconomic outcomes such as academic success
and career, this has implications for early intervention and prevention programs (Breslau et 
al., 2009).
Childhood resilience has been associated with adaptive child attributes, positive family func-
tioning and the availability of  external support systems (Garmezy, 1983). Examples of  core
factors which have been found to be related to mental health, as well as academic outcomes 
are Intelligence Quotient (IQ), socioeconomic status, elements of  parenting (discipline and
spousal resolution) and development (health, milestones, separation when young) (Boyle et 
al., 1987; Janicke et al., 2008; Rydell, 2010; Shaw and Emery, 1987; Tiet et al., 1998). 
To study risk and resilience, many studies are focussing attention on high-risk samples of
children with traumatic experiences. Although these studies are pivotal in delineating spe-
cific processes of  stress and adaptation, they do not provide a broad perspective of  the
influences of  negative and positive experiences on wellbeing and competence for children 
in general. This is better realized in studies which are conducted in normative populations
of  school children that include a broader range of  different kinds and levels of  risks and 
protective factors. 
Normative population studies are sparse worldwide. Although the same proportion of  pri-
mary school aged children with mental problems were found in Singapore (12.5%) as in
Western countries (Woo et al., 2007), we assume important differences between cultures. 
Discipline styles of  parents have been described as more controlling and authoritarian in 
Asia than in Europe and the USA (Lin and Fu, 1990; Steinberg et al., 1992). In Europa and
the USA these parenting styles have been found to be predictive of  poor school achieve-
ments, but Asian youth is performing quite well in school (Chao, 1994). Asian youth is
known to face greater socioenvironmental stress in their families due to the high paren-
tal expectations on academic achievement (Ho and Yip, 2003; Isralowitz and Hong, 1990;
Steinberg et al., 1992). Another difference is that children in Singapore are more often raised 
by grandparents or the family employs a ‘domestic maid’. The domestic maid typically lives
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in close proximity with the family providing continuous assistance in household matters 
and childcare. Despite the knowledge that social support is a protective factor and can benefit 
mothers and the development of  their children, existing evidence for such ‘Singapore benefits’
is scarce.
Until now only a few studies of  risks and resilience have been reported in Asian adolescents
(Gau et al., 2005; Leung et al., 2008), but as far as we know hitherto, no studies have been 
done in Asian school aged children. As prevention is helpful in early age, it is important to
explore mental health and academic achievements in primary school aged children in Asia.
The aim of  this large population-based study of  Singaporean primary school children is
to examine risks and protective factors and the relative associations between these factors 
with mental wellbeing, adaptive functioning and academic outcomes. We hypothesize that in
comparison to studies performed in Europe and the USA, in Asia different protective factors 
and risk factors are important in influencing mental wellbeing and academic performance. 

2. Methods

2.1. Participants 
Approval to conduct the study was obtained from the Singapore National Healthcare
Group Domain Specific Review Board. Singapore is a multi racial country of  Chinese, 
Malay and Indian. Children were assessed in school. A random sample of  18 out of  the 178
primary schools in Singapore was obtained using a computerized randomization program.
Consent was sought from the principals of  the respective schools and all 18 schools agreed to 
participate. A random sample (proportional to the total number of  students in the school) 
of  3586 children across 18 schools was drawn. Written consent was obtained from the 
parents of  these children; 60% (n = 2139) agreed to participate in the study. In view of  the 
low response rate, data on the demographic profile of  the responders (n = 2139) and the
non-responders (n = 1447) obtained from the Ministry of  Education were analyzed. Com-
pared to non-participants, a significantly higher proportion (P < 0.05) of  the participants
lived in private higher end housing (19% versus 14%) and had mothers with a post-second-
ary education (32% versus 25%). 
Children studying in special education schools for the intellectually disabled, moderately or
severely autistic, visually handicapped and hearing-impaired were excluded from the survey.  
The study was approved by The Singapore National Healthcare Group Domain Specific
Review Board, and the tenets of  the declaration of  Helsinki were observed. All parents of  
the included children provided written informed consent.

2.2. Measures
2.2.1. Mental wellbeing
The Child Behavior Checklist (CBCL/4-18) parental report was used to obtain parent-
reported information on a broad range of  emotional and behavioural difficulties within the 
last 6 months using 118 items with a 3-point Likert scale (Achenbach and Edelbrock, 1991a). 
It is self-administered and takes 30 minutes to complete. Summed scores were computed
for 8 syndromes (Withdrawn behaviour, Somatic complaints, Anxious/Depressed, Social 
problems, Thought problems, Attention problems, Delinquent behaviour, Aggressive 
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behaviour), 2 syndrome groups (Internalizing and Externalizing Problems), and a Total 
problems score. Internalizing problems include withdrawn behaviour, somatic complaints, 
anxiety and depression, while externalizing problems include aggressive and delinquent 
behaviour. Raw scores can be converted to age-standardized scores. Higher scores denote
greater severity. T scores less than 60 are considered within the normal range, 60-63 represent 
borderline scores and scores of  64 and higher are in the clinical range. 
The Teacher Rating Form (TRF) (Achenbach and Edelbrock, 1991b), a subsidiary instru-
ment of  the CBCL, was also used to obtain teacher-reported information on children’s
behavioural and emotional problems. The TRF was completed by the teacher who knew 
the child best. A cut off  of  64 was used for both the CBCL and TRF manual. The TRF was 
administered at school, and the CBCL was mailed to parents. Of  1607 children the CBCL 
was completed by their parents (response rate 75%) and of  1964 children the TRF was
completed by their teachers (response rate 92%). The CBCL has a good construct validity 
and has shown acceptable test-retest coefficients among the 8 syndromes, with cronbach’s 
alpha’s ranging from 0.62 to 0.92 (Achenbach and Edelbrock, 1991a). 

2.2.2. Adaptive functioning and academic performance
Adaptive functioning of  the child was measured with a survey by teachers in terms of  his/
her ability to work, to behave, to learn and to be happy in school, compared to other pupils 
of  the same age (much less than others, somewhat less than others, average, slightly more 
than others, somewhat more than others, much more than others). Poor adaptive functioning 
was defined as ‘much less than others’ or ‘somewhat less than others’ on one or more of  
these items. Academic performance was assessed using their performance scores on the
core academic subjects: English, Mother Tongue, Mathematics and Science, provided by 
teachers. They were scored as ‘above average’ for scores at the 76th percentile and above, 
and ‘average’ between the 26th and 75th percentile and ‘below average’ for scores at the 25th

percentile and below. Both adaptive functioning (4 items) as well as academic performance
(1 item) were also measured with the TRF (below average, average, above average), which
was filled out by the teachers. There was a positive correlation between non adaptive behaviour
on the survey and a high score ( > 64) on the TRF, both filled out by teachers, for all 4 items 
(not working hard and TRF total: r = 0.26, P = 0.000; behaviour problems and TRF total: r
= 0.34, P = 0.000; learning problems and TRF total: r = 0.28, P = 0.000; not happy at school
and TRF total: r = 0.17, P = 0.000). 

2.2.3. Demographic data and data about parenting
Variables representing protective and risk factors were created from demographic data pro-
vided by mother about the child and family; age, gender, housing (public, private), mother’s
marital status (married to child’s biological father, single, divorced/separated, widowed, de-
ceased), father’s educational level (primary or below, secondary/vocational, pre-university/
polytechnic, university/postgraduate), father’s occupation (managerial/professional, execu-
tive/sales, clerical/technical, self-employed, not working, retired) and the primary caregiver
(parent, grandparent, sibling, relatives, foster parent, domestic maid, daycare service provider). 
Other protective factors and risk factors were derived from the questionnaire based on the 
Family and Household Questionnaire used in the Ontario Child Health Study (Offord et 
al., 1987), which is a 75-item questionnaire related to family functioning (Copping et al.,
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2001). The questionnaire was filled out by mother. Essentially the same questions as in the
original Family and Household Questionnaire were asked, only small changes were made to
accommodate cultural differences such as language spoken at home. In this questionnaire 
child characteristics, health characteristics, family issues and life events are explored. The life
events were part of  the items list used in the Ontario Child Health Study (Boyle et al., 1987). 
From this questionnaire certain variables were selected as possible protective or risk factors, 
based on the literature (see appendix I). All these variables were scored dichotomously as a 
positive or negative screen for a risk factor as follows:

1. Child factors:
a) lived away from parents for extended period before age 3 (yes, no)
b) late age walking (yes: > 18 months defined; no: ≤ 18 months)
c) late age talking (yes: >3 years, no: ≤ 3 years), speech difficulties (yes, no)

2. Medical factors:
a) health problems (yes, no)
b) health problems limit participation in school (yes, no)
c) regularly taking prescribed medication (yes, no)
d) accidental injury (yes, no)
e) seen psychiatrist/psychologist/counselor regularly (yes, no).

3. Family factors and life events:
a) life events (stopped school, lost job, got married, someone moved into home, financial
problems, separation, arrival of  baby at home, someone moved out of  home, serious ill-
ness, serious illness of  someone dear, left job or retired from fulltime work, started work-
ing or changed jobs, death of  someone dear) (yes, no)
b) coping with disagreement with spouse (positive methods of  spousal conflict resolu-
tion: discussing calmly and/or, leaving the room to avoid continuing an argument; negative spousaltt
conflict resolution: raising one’s voice or yelling, refusing to talk, insulting or swearing, crying, smash-
ing objects or throwing things, threatening to hit and/or hitting)gg
c) coping with difficult child behaviour (positive disciplining methods: reasoning, sending 
the child to his room and/or removing privileges; negative disciplining methods: spanking, caning 
or hitting with an object, shaking or shoving).gg

2.2.4. Intelligence
Children completed the Raven’s Standard Progressive Matrices (RPM), a widely used test of
non-verbal reasoning ability by assessing the visual alertness and spatial and abstract pattern-
recognition abilities by analogy, independent of  language and formal schooling (Raven et al., 
2000). It was group administered by a research assistant at the schools’ premises during regu-
lar school hours over less than 1 hour. Instruction for the administration of  the RPM was
given in English, which is the language of  education. The RPM has shown acceptable test-
retest reliability coefficients ranging from 0.76 to 0.91 in various cross-cultural studies of
intelligence. A cut-off  at the 76th percentile was used, with scores of  the 76th percentile and 
above defined as ‘above average’. Scores between the 26th and 75th percentile were defined 
as ‘average’ and below the 25th percentile as ‘below average’. While the RPM offers greater
brevity, the validity is comparable with conventional tests such as the Wechsler Intelligence 
Scale for Children (WISC) (Barratt, 1956).
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2.3. Data analyses
Structural equation modelling (SEM), a multivariate regression modelling technique, was 
performed to construct a heuristic model examining the impact of  protective factors and 
risks on children’s mental wellbeing and adaptive functioning and academic performance.
Only complete data on all variables were included. 
We fit a confirmatory factor model to estimate the amount of  variance in CBCL and TRF 
ratings of  internalizing and externalizing problems and the total problems scores (as sepa-
rate outcome variables), as well as adaptive functioning and academic performance, that 
were associated with risk factors and protective factors. 
Risk factors were defined as negative methods of  discipline, negative spousal resolution,
chronic health problem(s), developmental delay, child’s separation from parents for more 
than 6 months before 3 years old, negative life events present, mother being non-married 
(single/divorced, separated, widowed or deceased) and surrogate caregiving (by domestic 
maids, day-care service providers, foster parents and relatives other than parents or grand-
parents). The protective factors were defined as intelligence (scoring at or above the 75th

percentile on the Raven’s Progressive Matrices), positive methods of  discipline, positive 
methods of  spousal resolution, father being employed, and father having post secondary/ter-
tiary education. Age and gender were included in the model as neutral demographic factors.
All P values were two-tailed and considered statistically significant when the values were
below 0.05. Statistical analysis was performed using SAS System statistical package (Cary,
NC: SAS Institute Inc).

3. Results

3.1. Sample characteristics of  children
Complete parent and teacher data of  1468 children were available; hence these subjects were
included in the analyses. The sociodemographic characteristics of  the children in the sample 
were similar to those shown in the Singapore population census statistics. The majority of  
the children (76%) were Chinese, and 81% resided in public housing estates. Among their
mothers, 8.5% were single, divorced, separated, widowed or deceased (Table 1).

3.2. Heuristic model
The confirmatory factor analysis model fit the data well. See Table 2 (Fit Function = 1.82, 
Goodness of  Fit Index (GFI) = 0.87, Adjusted GFI = 0.84, Chi square < 0.0001, RMSEA
Estimate = 0.07), and Table 3 (Fit Function = 1.51, GFI = 0.88, Adjusted GFI = 0.85, Chi 
square < 0.0001, RMSEA Estimate = 0.07). 
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Table 1. Characteristics of  children in sample

Included
(n=1468)

Child’s gender:
Male
Female

50.1%
49.9%

Child’s age M 9.4, SD 1.7 
(7-12)

Housing type:
Public housing
Private housing

80.8%
19.2%

Father’s education post-secondary and tertiary 37.5% 

Father working 77.8%

Raven’s scores ≥ 75th percentile 61.6%

Positive discipline reasoning (sending the child to his room and/or removing privileges) 83.7%

Positive spousal resolution (discussing calmly and/or leaving the room to avoid continuing 
an argument)

66.7%

Mother is not married (single/divorced/separated/widowed/deceased) 8.5%

Surrogate caregiver is mainly raising child (grandparents/other relatives/ domestic 
helpers/day-care service providers/foster parents)

14.7%

Negative discipline (spanking and/or caning/hitting with an object and/or shaking/
shoving)

45.9%

Negative spousal resolution (raising one’s voice or yelling and/or refusing to talk and/or
insulting or swearing and/or crying and/or smashing objects or throwing things and/or 
threatening to hit, hitting)

48.7%

Negative life events (someone in the household stopped full time school or work, or
changed jobs and/or someone in household got married and/or someone moved in or out 
the home and/or moving homes and/or financial problems and/or separation of  parents 
and/or arrival of  baby and/or serious illness or death in family member or close relative)

45.2%

Lived away from parents for more than 6 months before age 3 7.7%

Poor health (health problems and/or regularly taking prescribed medication and/or 
accidental injuries and/or seen psychiatrist/psychologist/counsellor regularly)

0.5%

Poor development (walking 5 steps > 18 months and/or talking 3 words in a phrase >3
years and/or stuttering or mispronounciations)

31.1%

TRF internalizing scores ≥ 64 4.0%

TRF externalizing scores ≥  64 3.1%

CBCL internalizing scores ≥  64 15.1%

CBCL externalizing scores ≥  64 7.2%

Not working hard in comparison to other pupils according to teacher 11.4%

Not behaving in comparison to other pupils according to teacher 6.4%

Not learning in comparison to other pupils according to teacher 8.4%

Not happy in comparison to other pupils according to teacher 2.0%

Poor english < 25th percentile 17.2%

Poor mother tongue  < 25th percentile 12.4%

Poor maths < 25th percentile 20.1%

Poor science < 25th percentile 18.7%
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Table 2. Latent factor modeling of  protective factors and risks, emotional and behavioural problems,
adaptive functioning and academic scores   

Variable Coefficient
estimate

Standardized 
coefficient (β)

T-value

Protective factors

Raven’s score 0.909 0.545 Infinity

Education father 0.827 0.496 10.597

Occupation father 0.679 0.407 10.174

Positive spousal resolution 0.136 0.082 2.791

Positive discipline 0.098 0.058 2.017

         Risk factors

Negative spousal resolution 2.097 0.687 30.34

Negative discipline 1.647 0.540 26.65

Poor health 0.944 0.309 18.88

Negative life events 0.832 0.273 16.79

Poor development 0.619 0.203 12.65

Separated when young 0.303 0.099 6.260

Marital status mother 0.281 0.092 5.813

Surrogate caregiver 0.102 0.033 2.129

         Emotional and behavioural problems

CBCL internalizing 1.632 0.582 21.42

CBCL externalizing 1.588 0.566 21.70

TRF internalizing 0.029 0.010 0.607

TRF externalizing 0.522 0.186 10.49

Poor adaptive functioning and academic scores 

Not working hard 0.860 0.608 14.99

Not behaving 0.604 0.427 11.60

Not learning 0.924 0.653 15.55

Not happy 0.330 0.233 6.703

Poor English 0.965 0.682 15.83

Poor mother tongue 0.670 0.473 12.62

Poor maths 0.994 0.702 15.98

Poor science 1.084 0.766 Infinity
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Figure 1. Risks and resources model
The numbers shown are standardized coefficients (β)

As shown in Table 2 and figure 1, protective factors appeared to be determined mainly 
by intelligence (β = 0.55), father’s educational level (β = 0.50) and father’s occupation
(β = 0.41), and less by positive methods of  spousal conflict resolution (β = 0.08) and
positive methods of  discipline (β = 0.06). Risks appear to be determined mainly by 
negative methods of  spousal conflict resolution (β = 0.69), negative methods of
discipline (β = 0.54), chronic health problems (β = 0.31), negative life events (β = 0.27)
and developmental delay (β = 0.20), and less by separation from parents for prolonged 
periods when young (β = 0.10), mother’s marital status (β = 0.09) and surrogate care giving 
(β = 0.03).
As shown in Table 3, older age was associated with fewer emotional and behavioural 
problems (β = -0.07, T = -3.72) but poorer adaptive functioning and academic scores (β = 
0.09, T = 2.60), while male gender was associated with greater emotional and behavioural
problem scores (β = 0.15, T = 8.56), without an association with poor adaptive functioning 
and academic scores.
Protective factors were strongly associated with fewer emotional and behavioural 
problems (β = -0.24, T = -2.56) and much lesser likelihood of  poor adaptive functioning and 
academic scores (β = -0.55, T = -7.91), while risks showed a strong positive relationship with 
emotional and behavioural problems (β = 0.49, T = 8.12) but no significant relationship
with academic scores (β = 0.004, T = 0.17).

- Raven’s scores 0.55
- Father’s occupa on 0.41
- Father’s educa on 0.50
- Posi ve method of discipline 0.06
- Posi ve spousal conflict resolu on 0.08

- Mother’s marital status 0.09
- Surrogate caregiver 0.03
- Nega ve method of disciplining 0.54
- Nega ve spousal conflict resolu on 0.69
- Nega ve life events 0.27
- Separated when young 0.10
- Poor health 0.31
- Poor development 0.20

0.01 TRF internalizing
0.19 TRF externalizing
0.58 CBCL internalizing
0.57 CBCL externalizing
0.61 Not working hard
0.43 Not behaving
0.65 Not learning
0.23 Not happy
0.68 Poor english
0.47 Poor mother tongue
0.70 Poor maths
0.77 Poor science
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4. Discussion

In this study unique and relative contributions of  salient risks and protective factors on
mental wellbeing and psychosocial competence of  Singaporean children are discussed. We
attempted to accommodate the complexities and the real-life patterns of  these different 
negative and positive influences (Burack et al., 2007). Uniquely in this research, we ascertained
the contributions of  each of  the salient influences in representing risks or protective factors as 
well as their relative contribution to mental wellbeing and psychosocial competence. 
We found that negative spousal resolution style, negative discipline style, negative life events,
poor health and poor development shared heavier representations of  risks, whereas separa-
tion for prolonged periods when young, mother’s marital status and surrogate caregiving 
showed lesser representations of  risks. Previous studies have shown the strong causal sig-
nificance of  each of  these individual negative childhood experiences, but their individual 
contributions relative to the totality of  risks may not be the same. Parental strict blame, 
physical harsh discipline or indifference to the child’s misbehaviour have been associated
with increased rates of  mental health problems (Burack et al., 2007; Keiley et al., 2001; Kei-
ley et al., 2003; Liu et al., 1999) which were in turn perpetuated by parental verbal conflict 
(Dwyer et al., 2003). This was also found in this Singaporean population (Kong et al., 1988). 
Other studies showed that poor general health and negative life events were related to men-
tal health problems (Deater-Deckard et al., 1998; D’Imperio et al., 2000; Ford et al., 2004; 
Liu et al., 1999). These factors were found to be the most important contributors of  risks 
in our study as well. 
On the other hand, in contradiction to previous studies which showed that children of  
single, divorced, separated, widowed or deceased parents and children in foster homes have
higher rates of  childhood mental health problems (Anglin et al., 2008; Canino et al., 2004;
Harden, 2004; Lipman et al., 2002; Munroe-Blum et al., 1988; Thompson et al., 2008), we
found that family structure, characterized by mother’s marital status and surrogate caregiving,
were relatively less important risk factors. This could be related to the fact that the Asian
culture, unlike Western cultures, prioritizes family values and extended family systems, such 
as children being raised by grandparents or live-in maids (Sonuga-Barke and Mistry, 2000). It 
is known that the risk for mental problems diminishes when other family members take the 
responsibilities for care of  the children after the death of  a parent, divorce or other negative 
events (Masten et al., 1990; Sonuga-Barke and Mistry, 2000).
Conversely, we found that protective factors were determined mainly by intelligence, father’s
educational level and occupation, and less by positive methods of  spousal conflict resolution
and positive methods of  discipline. High intellectual function has been found to increase
coping capacity and stress resistance resulting in fewer psychiatric diagnoses and increase in 
positive mental health (Campbell-Sills et al., 2006; Cederblad et al., 1995). In Singapore, the 
fathers’ educational level and occupation are correlated with socioeconomic status, a risk 
determinant for mental health problems (Chia et al., 2004). Although research has shown
that emotionally responsive, competent parenting predicts resilience (Wyman et al., 1999), 
and a combination of  rewarding and non-punitive parenting strategies was negatively as-
sociated with childhood psychopathology (Vostanis et al., 2006; Wyman et al., 1999), our 
findings show that positive parenting and positive spousal relationships were relatively less
important than intelligence or socioeconomic status in determining protective factors. In
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conclusion, we found that the method of  discipline and spousal conflict resolution appears
to be strongly influential when these methods are negative rather than positive. This is in
concordance with earlier studies (Dwyer et al., 2003).
Our findings uniquely show that while risks are only strongly associated with emotional 
and behavioural health, protective factors are strongly associated with both emotional and
behavioural health as well as academic outcomes. It is interesting that, in a country with edu-
cational pressure, negative discipline does not have a major influence on academic results. 
However, these findings are in contradiction to another Asian study done in a small sample
of  267 schoolchildren in Thailand (Samchit and Sriyaporn, 2004). This study showed that 
both protective factors as well as risks were not related to academic results. The different 
outcome can be related to differences in sample size and methodology. 
In our study we found that older age was related to better emotional and behavioural 
outcomes, possibly because of  improving skills of  dealing with risks and adversities by 
shifting from external supports to more internal resources and strengths. The negative 
association with academic performance was probably linked not to age itself  as much as to 
higher standards of  academic performance assessment. 
The association of  male gender with more emotional and behavioural problems is similar to
findings reported elsewhere (Liu et al., 1999, Prior et al., 2005). The lack of  association with 
academic performance outcomes was at variance with other studies which found that boys 
also performed more poorly academically than girls (Prior et al., 2005).
The study has some limitations. First, the distinction between some risks and protective
factors may be problematic, because they may merely represent the negative or positive 
end of  the same dimension. While categorical variables such as negative life experiences, 
positive and negative methods of  disciplining and spousal conflict resolution could be clearly 
regarded as positive or negative factors, the classification of  variables like intelligence, which 
is measured on a continuum as a positive exposure is arguable. Furthermore, some of  the
risks and protective factors will be related. For example a low socioeconomic status is in
itself  associated with a higher risk for negative parenting.  
Secondly, this study examined a relatively small subset of  possible factors influencing mental 
health and academic outcome. Based on the literature, we included numerous specific positive 
and negative factors but they could not be exhaustive. Although it would be ideal to include
other variables such as temperament of  the child and attachment styles, this was practically 
not feasible. However, we were able to still measure core risks and protective variables. 
Although we feel that using a standard Bonferroni correction would be overly conservative, 
considering the large number of  variables that were assessed, a stricter interpretation of  the 
P-values could be considered. 
Third, most of  our data were collected by self-rating questionnaires and only by maternal 
reports. Direct causal relationships are not directly inferable from this cross-sectional study,
but are well supported by other studies. Furthermore, part of  the results obtained may be 
due to the lack of  cultural sensitivity of  the instruments used. Studies showed that in Asia 
sometimes a different cut-off  score is necessary for the CBCL and TRF (Woo et al., 2007).
The psychometric properties in Asia still need to be evaluated.
Finally, only 60% of  parental consent was obtained. As only 1607 of  the target sample provided
data, and only for 1468 children both parent and teacher data were available, complete data 
which could be used for analyses was only 40%. However, this number of  children with
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complete data was adequate for the statistical analyses, and does not jeopardize the internal
validity of  the findings. However, there were significant differences in socioeconomic
status between respondents and non-respondents, with the latter more likely to have a low 
socioeconomic status, which is a risk factor for developing psychopathology. This limits the 
generalizability of  our findings.  
However, this study has particular strengths. We examined a large sample of  school-aged 
children across the island of  Singapore, by using a computerized random sampling strategy. 
Well known and international accepted measurements were used to examine behaviour
and emotional wellbeing as well as IQ, and the academic results were objectively measured
by inclusions of  the performance scores on the core academic subjects. Only well known
protective and risk factors which have been found in previous studies and which are
common in the general population were included in our model.
Our model sheds light on the complexity of  childhood psychopathology by highlighting the
influence of  an entire range of  risks and protective factors and not merely severe adversities
on mental health and competence. This is relevant and appropriate for childhood mental 
health programs. A meta-analysis of  primary prevention programs to prevent behavioural
and social problems in children showed that most programs had a dual benefit of  reducing 
problems as well as increasing competencies (Durlak and Wells, 1997). Those interven-
tions are critical because a decrease in risks and stimulation of  protective factors may have
important societal implications like an increase of  mental health and academic success in 
childhood, and consequently employment success and income in later life. Our findings 
showed that especially stimulation of  protective factors could have a dual benefit on mental 
health as well as academic outcomes. Although not all protective variables are malleable, 
reducing negative discipline and negative spousal resolution could be helpful to decrease 
socio-emotional problems. In previous studies parenting skills training has showed to be 
an effective intervention for reduction of  externalizing as well as internalizing symptoms
(Cartwright-Hatton et al., 2005).

5. Conclusions

Various risks and protective factors during childhood make unique and varying contribu-
tions on mental health and competence. In Singapore protective factors were strongly asso-
ciated with fewer emotional and behavioural problems and much lesser likelihood of  poor 
adaptive functioning and lower academic scores, while risks showed only a strong positive 
association with emotional and behavioural problems. Empirical understanding of  these as-
sociations in a large normative population of  school aged children in Asia is important for
improving mental health and psychosocial competence in children.
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