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Abstract

Background Low birth weight and preterm birth, and
social disadvantage may negatively affect mental health of
children, but findings have been inconsistent.

Objectives To assess the influence of perinatal and social
factors on mental health problems in children aged
7-9 years.

Methods A random sample of 805 births in Sdo Luis,

Brazil was studied in 1997/1998 and again in 2005/2006.
Perinatal, socioeconomic and demographic variables were
assessed within 24 h after delivery. The Strengths and
Difficulties Questionnaire (SDQ) was used to assess mental
health problems in the children. Simple and multiple
Poisson regressions were used for statistical analysis.

Results The overall prevalence of mental health problems
in the total sample was 47.7%. The prevalences of emo-
tional and conduct problems were 58.2 and 48.8%,
respectively. Only paternal age (<20 years) was associated
with mental health problems as measured by the full SDQ
scale (prevalence ratio PR = 1.27). Children born to single
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mothers (PR = 1.31) and those with birth weight from
1,500 to 2,499 g (PR = 1.18) and from 2,500 to 2,999 g
(PR = 1.17) had a higher risk of emotional problems, but
those from low income families had a lower risk
(PR = 0.80). Children with a father of less than 20 years
had a higher risk of having problems with their peers
(PR = 1.75). A maternal education of 9 years or over was
inversely associated with peer (PR = 0.70) and conduct
problems (PR = 0.73). Girls had a lower risk of conduct
(PR = 0.77) and hyperactivity problems (PR = 0.68). A
maternal education of 4 years or less increased the risk of
hyperactivity (PR = 1.48).

Conclusions Socioeconomic and demographic conditions
were better predictors of mental health problems in chil-
dren than birth weight or preterm birth. However, since
most effect sizes were small most mental health problems
were, unexplained by the variables in the study.

Keywords Birth weight - Preterm birth - Mental health
problems - Perinatal factors - Socioeconomic
and demographic factors

Introduction

Low birth weight (LBW) and preterm birth are related to
neonatal mortality [30, 44]. Scientific and technological
advances have increased the survival rate of newborns, but
morbidity has increased [27] compromising the psycho-
logical development of children. This may have contrib-
uted to higher prevalence of long-term emotional
(internalizing patterns) and behavioural problems (exter-
nalizing patterns) [32, 41]. Longitudinal studies assessing
the effects of LBW and preterm birth on child development
have showed a high risk of emotional and behavioural
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problems [42, 43] but findings have not been consistent
[15, 22].

Socioeconomic factors can also have an effect on psy-
chological problems in childhood [25, 38]. Low family
income and unemployment result in difficulties in buying
consumer goods and access to leisure and educational
facilities, which influence the way families care for their
children, and may be associated with psychosocial distress
[11]. In Brazil, poverty, maternal psychiatric illness, and
family violence were all strongly associated with higher
rates of probable psychiatric disorders among 7-14-year-
olds [13].

In developing countries, few investigations have been
conducted on the relative influence of LBW, preterm birth,
and socioeconomic factors on mental health problems
during childhood [28]. In these countries, social disad-
vantage in terms of poverty and lack of opportunities are on
a greater scale than in developed countries. In developing
countries it is important to use scarce resources efficiently;
thus advice to policy makers in government on the effects
of material conditions on the psychological development of
children is essential as this is an important feature of
human capital [10]. In countries of intermediate develop-
ment such as Brazil, LBW is common because of a high
birth rate in young women and the liberal use of obstetric
technologies (e.g. caesarian sections) [44].

In Sdo Luis, a poor Brazilian region, we started a lon-
gitudinal study based on newborns in 1997/1998. In our
second sweep in 2005/2006, we collected information on
common psychological problems in 7-9-year-olds. The
aims of this study were to assess the prevalence of emo-
tional and behavioural problems, and to assess the possible
contribution of perinatal factors, especially LBW and
preterm birth, and socioeconomic and demographic factors
to common mental health problems in childhood.

Methods
Study site and sample

This study is based on data from the first birth cohort
undertaken in Sdo Luis (1997/1998) and a follow-up survey
conducted in 2005/2006 [5]. Sdo Luis is the capital of the
State of Maranhao, in the Northeast of Brazil, one of the
poorest regions in the country, with 957,515 inhabitants in
2007 [24]. Data in the first survey were collected from March
1997 to February 1998. Selection of newborns was carried
out using systematic sampling, stratified according to the
number of births at each of 10 public and private maternity
hospitals in the city. In each hospital one out of seven chil-
dren was randomly selected. 2,541 hospital births were
sampled including live births, stillbirths, and single or
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multiple deliveries of mothers residing in Sdo Luis [5]. The
sample represents births in the city since hospital deliveries
corresponded to 96.3% of total births; 5.8% of these refused
to participate. After exclusion of multiple deliveries and
stillbirths, the final sample consisted of 2,443 births (Fig. 1).

Five birth weight groups were considered for the follow-
up study: very low birth weight (VLBW < 1,500 g), low
birth weight (LBW 1,500-2,500 g), insufficient birth
weight (2,500-2,999 g), normal birth weight (3,000—
4,249 g), and children whose birth weight was at least two
standard deviations above the population mean, who were
classified as high birth weight (HBW > 4,250 g). The
children within the weight ranges with the smallest number
of newborns (VLBW, LBW, HBW) were over-sampled in
order to increase the power of study.

Excluding 65 deaths in the first year of life, 2,378 children
were still alive at 1 year of age (Fig. 1). The intention was to
follow-up all VLBW, LBW and HBW children and a one in
three fraction of the normal and insufficient birth weight
groups were selected for the follow-up study. Thus, all the
parents or the person responsible for a child in the VLBW,
LBW, or HBW groups and a fraction of those in the insuf-
ficient and normal birth weight groups were invited to par-
ticipate in the study. Children were traced at schools, or
using the addresses supplied by the mother at birth and by
media advertising. Follow-up losses occurred due to
migration, impossibility to locate the children, children not
enrolled in school, and school or parental refusal. We were
able to follow up 673 children, 81 of low birth weight, 19
high birth weight and 573 normal and insufficient birth
weight, a follow up rate of 72.7%.

Since we anticipated that the final size of these groups
would provide low statistical power to test some of the
hypotheses because of attrition and high mortality of low
birth weight children, a supplementary sample of 132
children who were 17 VLBW, 102 LBW, and 13 HBW was
also included (Fig. 1). Children born at the time of the
cohort studied, whose birth weight and gestational age
were within the range as confirmed by hospital records,
child’s medical record, or health card were invited to
participate in the follow-up study.

The final sample consisted of 805 children, among them
22 VLBW, 178 LBW, and 32 HBW. This sample size has
an 80% power to detect a prevalence ratio of 1:2 for
exposures as common as 50%, with 5% significance level.

Data collection and instruments

The parents completed the Strength and Difficulties
Questionnaire (SDQ) with the aid of trained psychologists
responsible for psychological evaluation. When necessary,
questions were read to the parents if they were illiterate and
only those words/questions that were hard to understand
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Fig. 1 Flow chart diagram of
Sdo Luis birth cohort baseline
and follow-up
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were explained to them. The symptoms were not explained
to the parents to avoid bias. The SDQ is an instrument
developed by Goodman [19], which has been validated and
adapted for Brazilian children [13]. The difficulties and
skills of children/adolescents are ascertained from parental
report of symptoms and problems. It consists of five sub-
scales, each containing five items: (1) emotional symp-
toms, (2) conduct problems, (3) hyperactivity, (4) peer
problems, and (5) prosocial behaviour. The scores for each
subscale and the total score are classified as normal, bor-
derline, or abnormal [19].

In the present study, we only considered the score of the
questionnaire completed by the parents (SDQP4-16), and
dichotomized the total score and the score for each sub-
scale into absence (normal and borderline) or presence of
mental health problems according to the proposed stan-
dardization [19, 27]. The prosocial behaviour subscale,
which measures the sociability of the child, was not used in
this study because it measures strength and not difficulty.
The response variables were those referring to the mental
health of the child as measured by the SDQ [19] on the
basis of the total score of the questionnaire (a child with a
score of 17 or over was considered to have psychological

805 final sample

difficulties) and the threshold for the four subscales were:
(1) emotional (>5), (2) peer problems (>4), (3) conduct
problems (>4), and (4) hyperactivity (>7).

The remaining variables collected at birth were sex,
duration of the gestation (term or preterm, the latter being
<37 weeks assessed from mother’s information about the
last normal menstrual period), birth weight in grams (500—
1,499, 1,500-2,499, 2,500-2,999, 3,000-4,249, >4,250),
paternal and maternal age in years (less than 20, 20-34,
>35), maternal full time education in years (0—4, 5-8, >9),
mother’s marital status (married, cohabiting, single), and
family income divided into tertiles (high, middle, low, and
unknown).

Statistical analysis

Due to the complex sampling design, as low and high birth
weight children were oversampled, sampling weights were
calculated based on information from birth records and
accounted for different probabilities of selection from birth
weight and preterm birth categories and allowing for non-
response. Stratification by birth weight has also been taken
into account.
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In the univariable analysis, prevalence ratios (PRs) and
their respective 95% confidence intervals were estimated in
Poisson regression models because when the outcome is
common, estimation of odds ratio in logistic regression
analyses tend to produce false positive associations [2]. In
multivariable analysis, all variables were entered in the
model but the variables were removed from the adjusted
model one by one (stepwise backward elimination)
according to their statistical significance, with those with a
p value < 0.10 being left in the final model [23], but only
associations with p < 0.05 were considered statistically
significant. Analyses were done for the full SDQ scale and
for each of its four subscales, since previous reports sug-
gest that factors associated with externalizing (peer and
conduct problems and attention deficit/hyperactivity dis-
order) and internalizing problems (emotional symptoms)
may differ [16, 33]. Effect sizes were considered small
when PR was lower than 1.40 or higher than 0.7, and
intermediate if between 1.40 and 2.30 or between 0.7 and
0.4. We used this lower PR because the prevalence of our
outcomes was high and it has been shown that the relation
between the differences in a pair of prevalences and the
associated PR varies with the size of the prevalence, larger
prevalences are associated with lower PR [12].

The project was approved by the Research Ethics
Committees of the University Hospital/Federal University
of Maranhdo (No 3104-476/2005), and parents or carers
gave written informed consent to participate.

Results

We compared characteristics between those who partici-
pated in the second survey and those who did not. There
was a lower proportion of children born to families earning
less than the minimum wage in the follow-up. There were
no differences regarding the other independent variables in
the analyses (Table 1).

The prevalence of mental health problems as measured
by the SDQ score was 47.7%, with the highest levels being
detected for the subscales emotional symptoms (58.2%)
and conduct problems (48.8%), and the lowest for peer
problems (27.2%) and hyperactivity (32.2%) (Table 2).
Table 2 shows the median and interquartile range (IQR) for
the full SDQ scale and its subscales.

Paternal age of less than 20 years and being born to a
single mother at the time of birth increased the risk of
mental health problems as measured by the total SDQ
score. Birth weight and preterm birth were not associated
with mental health problems. In the adjusted model for
mental health problems only paternal age of less than
20 years was associated with the total SDQ score
(PR = 1.27). The effect size was small (Table 3).
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Being born to a single mother and having a birth weight
of 1500-2,499 or 2,500-2,999 g were associated with
emotional symptoms in the children, but the effect sizes
were small (Table 4). Children whose family income was
low were less likely to have emotional problems than the
reference group, but the effect size was small. None of the
other variables were associated with emotional symptoms
in univariable or multivariable analysis (Table 4).

Children whose fathers were below 20 years at their birth
were more likely to have peer problems and the effect size of
the association was moderate (Table 4). Maternal education
of 9 or more years was associated with fewer peer problems
(Table 4). In the univariable analysis cohabitation and single
motherhood were associated with more peer problems, but
the associations disappeared after adjustment.

Girls were less likely to have conduct problems and
attention deficit than boys, the effect size being small for
conduct problems and intermediate for attention deficit.
High maternal education protected the child from having
conduct problems, whereas low maternal schooling was
associated with higher prevalence of attention deficit
(Table 5).

Discussion
Main findings

In spite of the high prevalence of difficulties in the four
domains, especially emotional and conduct problems, the
effect of birth weight and socioeconomic factors was only
mildly associated with any of the outcomes. Birth weight
of 1,500-2,499 or 2,500-2,999 g and being a single mother
were associated with emotional symptoms, but not with
conduct problems. Low paternal age at child’s birth was
associated with increased risk of mental health problems as
measured by the full SDQ scale and peer problems. Higher
education of the mother protected the child from conduct
problems, but low family income was associated with a
lower risk of emotional problems. A maternal education of
9 years or more was a protective factor against peer and
conduct problems whereas low maternal schooling
increased the risk of attention deficit/hyperactivity disor-
der. Preterm birth was not associated with mental health
problems. As expected, girls were less likely to have
conduct problems and attention deficit/hyperactivity dis-
order than boys.

High prevalence of psychological problems
We were surprised by the very high prevalence of psy-

chological problems in our study. A review study has
shown a great heterogeneity in the prevalence of
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Taple 1 Comparison of some Variables Interviewed at birth Not followed Followed up P value?
variables between those (excluding 65 deaths up at school age® at school age®
followed and IIOI fo}lowed gp at <1 year of age)®
school age, Sao Luis, Brazil,
1997/1998 and 2005/2006 Sex 0.091
Boys 1,295 (54.5) 947 (55.5) 348 (51.7)
Girls 1,083 (45.5) 758 (44.5) 325 (48.3)
Maternal schooling (years) 0.232
>9 960 (40.4) 691 (40.5) 269 (40.0)
5-8 1,007 (42.4) 706 (41.4) 301 (44.7)
04 405 (17.0) 302 (17.7) 103 (15.3)
Missing 6 (0.3) 6 (0.4) 0
Paternal age 0.806
<20 203 (8.5) 146 (8.6) 57 (8.5)
20-34 1,754 (73.8) 1,261 (74.0) 493 (73.3)
>35 359 (15.1) 252 (14.8) 107 (15.9)
Missing 62 (2.6) 46 2.7) 16 2.4)
Maternal age 0.726
<20 698 (29.4) 499 (29.3) 199 (29.6)
20-34 1,577 (66.3) 1,135 (66.6) 442 (65.7)
>35 101 (4.3) 69 (4.0) 32 (4.8)
Missing 2 (0.1) 2 (0.1) 0
Mother’s marital status 0.949
Married 695 (29.2) 496 (29.1) 199 (29.6)
Cohabiting 1,107 (46.6) 793 (46.5) 314 (46.7)
Single 575 (24.2) 415 (24.3) 160 (23.8)
Missing 1(0.1) 1(0.1) 0
Family income (minimum wages) <0.001
>3 758 (31.9) 527 (30.9) 231 (34.3)
* Values are n(%). Percentages 1-3 699 (29.4) 456 (26.7) 243 (36.1)
may not add up to 100 because <1 764 (32.1) 610 (35.8) 154 (22.9)
of rounding Missing 157 (6.6) 112 (6.6) 45 (6.7)
b Missing data was excluded Total 2378 1705 673

from chi-square calculations

Table 2 Mental health problems based on the Strengths and Difficulties Questionnaire (SDQ) of children from Sdo Luis, Brazil (Total n = 805)

SDQ n* Weighted prevalence Median 25th percentile 75th percentile
(95% confidence interval)
%

Mental health problems (case > 17) 386 47.7 (43.9-51.5) 16 1 21

Emotional symptoms (case > 5) 478 58.2 (54.4-61.9) 5 3 7

Peer problems (case > 4) 220 27.2 (23.9-30.7) 2 1 4

Conduct problems (case > 4) 388 48.8 (45.0-52.6) 3 2 5

Attention deficit/hyperactivity disorder (case > 7) 264 32.2 (28.8-35.9) 5 3 7

? Children presenting with mental health problems

psychological problems among children, from as low as
5% to as high as 50% [14]. Results of the BELLA study
show that 14.5% of those aged 7—17 years had an overall
mental health problem based on SDQ scores [36]. The

Copenhagen Child Cohort indicated a prevalence of
mental health problems of 16-18% in children [45]. A
population prevalence study of emotional and behav-
ioural disorders among 6-12 year old children in Minia,
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Table 3 Adjusted and unadjusted Poisson regression analyses of perinatal and socioeconomic factors associated with mental health problems
according to the SDQ in children aged 7-9 years, Sdo Luis, 2005/2006 (n = 805)

Variables n Mental health problems Univariable Multivariable®
(weighted) (%)*
PR 95% CI p value PR 95% CI p value
Sex 0.059 0.085
Boys 410 51.3 1.00
Girls 395 43.9 0.86 0.73-1.01 0.87 0.73-1.02
Preterm birth 0.481
No 615 47.2 1.00
Yes 190 51.2 1.08 0.87-1.34 - -
Birth weight (g) 0.569 - -
>4,250 32 43.7 0.96 0.63-1.44 - -
3,000—4,249 439 45.8 1.00
2,500-2,999 134 52.8 1.15 0.95-1.40 - -
1,500-2,499 178 50.9 1.11 0.92-1.34 - -
500-1,499 22 454 0.99 0.61-1.60 - -
Maternal age (years) 0.075
<20 234 54.0 1.18 1.00-1.40 - -
20-34 528 45.7 1.00
>35 38 37.3 0.82 0.51-1.30 - -
Paternal age (years) 0.032 0.019
<20 71 61.0 1.28 1.02-1.61 1.27 1.01-1.58
20-34 569 47.6 1.00
>35 132 39.5 0.83 0.64-1.07 0.82 0.63-1.05
Maternal schooling (years) 0.063 0.062
04 126 54.5 1.09 0.88-1.34 1.10 0.89-1.36
5-8 345 50.1 1.00
>9 327 424 0.85 0.71-1.01 0.85 0.71- 1.02
Mother’s marital status 0.040
Married 239 42.0 1.00
Cohabiting 374 473 1.13 0.92-1.38 - -
Single 189 55.4 1.32 1.06-1.64 - -
Family income (terciles) 0.672
Low 220 44.1 1.03 0.85-1.26 - -
Middle 233 48.5 1.00
High 249 50.1 0.91 0.73-1.13 - -
Unknown 103 479 0.99 0.74-1.33 - -

% Measured by the Strengths and Difficulties Questionnaire full scale

" Factors with a p value > 0.10 in their association with the outcome in the multivariable analysis were not included in the adjusted model

PR prevalence ratio, CI confidence interval

Egypt using SDQ indicated 20.6% prevalence of total
difficulties [9].

Previous Brazilian studies reported lower prevalences
than those in the current study. Most other Brazilian studies
reported prevalences between 19.0 and 24.6% [7, 31, 34],
but a population-based study among all 848 mothers of
children/adolescents (5-14-years-old) from Northeast
Brazil, found a prevalence of 5.3% (using the SDQ impact
supplement) [20]. We do not have an explanation for the
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large difference in prevalences between the two studies
carried out in the same North eastern region of Brazil. We
do not believe that reading the questions to mothers that
were not able to read or explaining to them words/terms
that were hard to understand may have somehow influ-
enced the high prevalence reported.

Emotional symptoms and conduct problems were very
common among children in our study. The lowest rates
were those of peer problems and symptoms of attention
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Table 4 Unadjusted and adjusted Poisson regression analyses of perinatal and socioeconomic factors associated with emotional symptoms and
peer problems according to the SDQ in children aged 7-9 years, Sdo Luis, Brazil, 2005/2006 (n = 805)

Variables Emotional symptoms® Peer problems®
Univariable Multivariable® Univariable Multivariable®
PR  95% CI p value PR 95% CI p value PR  95% CI pvalue PR  95% CI p value

Sex 0.151 0.858

Boys 1.00 1.00

Girls 1.10 0.97-1.25 - - 1.02  0.80-1.31 - -
Preterm birth 0.407 0.352

No 1.00 1.00

Yes 0.92 0.75-1.12 - 1.17 0.84-1.63 - -
Birth weight (g) 0.048 0.049

>4,250 1.13  0.85-1.51 1.16 0.86-1.57 0.81 041-1.61 0972 - -

3,000-4,249 1.00 1.00 1.00

2,500-2,999 1.18 1.01-1.37 1.18  1.02-1.37 1.05 0.77-1.44 -

1,500-2,499 1.19 1.03-1.38 1.17 1.01-1.36 1.02 0.75-1.38 - -

500-1,499 091 0.59-1.40 092 0.61-1.38 1.01 0.49-2.07 - -
Maternal age (years) 0.759 0.503

<20 1.05 091-1.21 - - 1.13  0.86-1.47 - -

20-34 1.00 1.00

>35 1.02 0.75-1.39 - - 0.79 0.39-1.60 - -
Paternal age (years) 0.385 0.001 0.017

<20 1.15 0.94-1.41 - - 1.73  1.25-2.39 1.75 1.27-2.40

20-34 1.00 1.00 1.00

>35 1.00 0.83-1.20 - - 0.80 0.54-1.19 0.81 0.55-1.20
Maternal schooling (years) 0.251 0.041 0.032

04 093 0.77-1.13 - - 0.76 0.52-1.11 0.75 0.51-1.11

5-8 1.00 1.00

>9 0.89 0.77-1.02 - - 0.71 0.54-0.94 0.70 0.53-0.92
Mother’s marital status 0.004 0.004 0.017

Married 1.00 1.00 1.00

Cohabiting 1.07 091-1.27 1.09 0.92-1.28 1.57 1.12-2.19 - -

Single 1.30 1.10-1.54 1.31 1.10-1.56 1.63 1.13-2.35 - -
Family income (terciles) 0.047 0.044

Low 0.82  0.69-0.97 0.80 0.68-0.95 099 0.73-135 0.619 - -

Middle 1.00 1.00 1.00

High 091 0.77-1.07 0.93 0.79-1.09 0.83 0.59-1.17 - -

Unknown 1.03 0.84-1.27 0.99 0.79-1.23 1.08 0.70-1.67 - -

% Measured by the Strengths and Difficulties Questionnaire subscales

° Final model adjusted for the other variables left in the model. Factors with a p value > 0.10 in their association with the outcome in the

multivariable analysis were not included in the adjusted model

PR prevalence ratio, CI confidence interval

deficit/hyperactivity disorder.

An international
indicated a 4.1% prevalence of emotional problems, a  of psychological problems

5.4% prevalence of emotional symptoms, a 5.4% preva-

lence of conduct and peer problems, and an 8.8% prev-  As the psychologists in our study were trained in the
alence of attention deficit/hyperactivity disorder [41], appropriate use of the instrument, and the SDQ has pre-
much lower prevalences than those in our study.

study  Artifact as an explanation of the high prevalence

viously been validated and adapted for the Brazilian
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Table 5 Adjusted and unadjusted Poisson regression analysis of perinatal and socioeconomic factors associated with conduct problems and
attention deficit/hyperactivity disorder according to the SDQ in children aged 7-9 years, Sdo Luis, Brazil, 2005/2006 (n = 805)

Variables Conduct problems® Attention deficit/hyperactivity disorder®
Univariable Multivariable® Univariable Multivariable®
PR  95% CI p value PR  95% CI pvalue PR  95% CI pvalue PR  95% CI p value

Sex 0.001 0.020 0.001 0.001

Boys 1.00 1.00 1.00 1.00

Girls 0.77 0.65-0.90 0.77 0.66-0.91 0.68 0.54-0.86 0.68 0.54-0.85
Preterm birth 0.570 0.972

No 1.00 1.00

Yes 1.06 0.86-1.32 - - 1.00 0.73-1.38 - -
Birth weight (g) 0.711 0.412

>4,250 0.78 0.49-1.25 - - 0.96 0.56-1.65 - -

3,000-4,249 1.00 1.00

2,500-2,999 1.09 0.90-1.32 - - 0.95 0.72-1.27 - -

1,500-2,499 1.03 0.85-1.25 - - 0.99 0.75-1.29 - -

500-1,499 1.04 0.67-1.62 - - 1.54 0.98-2.41 - -
Maternal age (years) 0.729 0.626

<20 1.07 0.90-1.27 - - 1.12 0.88-1.42 - -

20-34 1.00 1.00

>35 1.00 0.68-1.46 - - 0.98 0.56-1.69 - -
Paternal age (years) 0.725 0.534

<20 1.07 0.82-1.40 - - 098 0.66-1.45 - -

20-34 1.00 1.00

>35 094 0.75-1.18 - - 0.83 0.59-1.15 - -
Maternal schooling (years) 0.002 0.002 0.046 0.049

04 0.99 0.80-1.21 1.01 0.82-1.24 1.38 1.02-1.86 142 1.06-1.91

5-8 1.00 1.00 1.00

>9 0.72 0.60-0.87 0.73 0.61-0.88 1.16 0.90-1.48 1.18 0.92-1.50
Mother’s marital status 0.234 0.681

Married 1.00 1.00

Cohabiting 1.14  0.94-1.39 - - 0.92 0.71-1.19 - -

Single 1.20 0.96-1.49 - - 0.88 0.65-1.19 - -
Family income (terciles) 0.043 0.451

Low 0.92 0.76-1.10 - - 1.10 0.83-1.44 - -

Middle 1.00

High 0.77 0.62-0.95 - - 1.09 0.82-1.45 - -

Unknown 0.75 0.54-1.03 - - 0.76  0.47-1.23 - -

% Measured by the Strengths and Difficulties Questionnaire subscales

° Final model adjusted for the other variables left in the model. Factors with a p value > 0.10 in their association with the outcome in the

multivariable analysis were not included in the adjusted model
PR prevalence ratio, CI confidence interval

population [14, 18], it is unlikely that the administration of
the test or the characteristics of the SDQ could explain the
high prevalence of psychological problems. It is possible
that the instrument is more difficult to administer in people
with a higher level of poverty and lower education level, as
they may have increased difficulty in understanding the

@ Springer

questions. However, the participants in the study corre-
sponded to a cross section of the social spectrum in S&o
Luis and differences between social groups were small in
our study. It is worth considering that the highest educa-
tional group in our study was 9 years or more, which is low
in comparison to years of education in developed countries.
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Another possible explanation could be that parents who
agreed to participate in the study were those who had a
child with a psychological problem, but the comparison
between participants and non-participants did not show
large differences between these two groups. The parental or
carer threshold of perception of a problem in a child might
have been too low in Sdo Luis. This explanation may have
played a role in our study, as it has been shown in an
international study of adults that the General Health
Questionnaire, an instrument to assess psychological dis-
tress, has a large degree of heterogeneity in scores
according to the country [17].

Causal explanations

The higher prevalence of mental health problems observed
in the present study may have been associated with the
socioeconomic and demographic conditions of the majority
of the population. Sao Luis is located in one of the least
developed regions of Brazil. Social inequalities in Brazil,
one of the countries with the worse distribution of wealth in
the world, may be one of the most important factors
stopping children from reaching their full health and psy-
chological development [6]. In our study there were several
associations which would indicate that social factors may
have played a role, especially, but not only, in terms of
externalizing problems. Low maternal education, low
paternal age and single status at the time of the birth of the
child were significantly associated with the SDQ outcomes.
Higher maternal education level has been shown to be a
protective factor in developmental problems [1] by pro-
viding a more stimulating environment [10] promoting a
more positive disposition towards education [47] and
offering better emotional and material support [29]. It
seems that families which function well are able to provide
appropriate emotional support decreasing the risk of the
child developing emotional and behavioural problems [8]
probably by making the child more resilient and thus less
vulnerable to stressful social events [21]. Although this
paradigm was within our expectation, our results only
partially support this explanation, as children from families
with low income were protected against emotional symp-
toms. This is an unexpected finding in contrast to most
studies which found that low family income is related to
psychiatric disorders [11, 13]. It is possible that in our
study other factors associated with poverty such as edu-
cation level, paternal age, and marital status were more
important contributors to psychological problems. Another
reason for being cautious in interpreting our results as
endorsing material conditions as the main explanation of
psychological problems in the child is that the effect sizes
of the socioeconomic variables were unexpectedly small

and children from all social groups appeared to have a high
prevalence of psychological problems.

The present results indicate that younger paternal age
increases the risk of mental health problems (full SDQ
scale) and of peer problems. This finding may be related to
the low level of paternal emotional maturity and lower
financial stability with consequent lower emotional support
for the child, generating insecurity and difficulty in the
development of social skills [10] possibly by decreasing
cognitive development, social competence and comfort of
the children [4]. In a previous study young maternal age
was associated with externalizing problems among 2-year-
old children [16] but other paper reported higher rates of
mental health problems among children of older parents
[40]. Maternal and paternal ages are usually highly corre-
lated, but this high correlation does not explain the lack of
effect of maternal age in our study because maternal age
was not associated with any psychological problems in
children in the unadjusted analyses.

In the present study, children born to a single mother
had higher risk of emotional symptoms and this may be a
contributing factor to the high rate of emotional symptoms
in this population. Our study does not offer a chain of
events which make children of single mothers more vul-
nerable to psychological problems, but the insecurities of
single motherhood accompanied by low education, low
income and frequently starting a family before the age of
20 years may all play a role.

Other factors associated with mental health problems

In our study birth weight between 1,500-2,499 and 2,500—
2,999 g was associated with a higher risk of emotional
symptoms only. Our results are consistent with those of
several studies which have shown that LBW is associated
with psychological problems [3, 27], especially emotional
problems [26, 37] However, our study also showed that
birth weight is not associated with other types of psycho-
logical problems, and preterm children did not have higher
prevalence of psychological difficulties. Another study has
shown that exposure only to biological birth risks does not
cause adaptive difficulties during development [48]. A
possible reason why birth weight may be associated with
only one of the dimensions of the SDQ, and that slightly
could be the high first-year mortality rate of the children in
Sao Luis. 69% of VLBW and 7.5% of LBW children died
in the first year of life. It is possible that the non-detection
of an association between birth weight with most SDQ
outcomes was due to selective survival.

In agreement with previous reports, our results showed
that boys have a greater risk of developing problems [35]
than girls, especially externalizing problems [39, 46].
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Strengths and weaknesses

This study is one of the few population studies based on a
longitudinal design in a developing country, assessing the
magnitude and risk factors of psychological problems in
childhood in a socially deprived area. The study was
conceived as truly representative and personnel were
especially trained for this study. This population cohort
study used over-representation of some birth weight groups
with higher mortality rates which increased its statistical
power.

The rate of attrition in the follow up survey was satis-
factory. Based on our initial survey, we were able to
demonstrate that only differences between participants and
non-participants at follow-up were in relation to family
income. We doubt that these differences had more than a
slight effect on the prevalence or risk factors found in the
study, except that the 95% confidence intervals would have
been wider. Although we accept that the attrition rate was
higher among low income children, we do not believe that
the prevalence of psychological problems would be higher
in our study because the effect of family income on psy-
chological problems was small and remained significant in
multivariable analysis only for emotional symptoms.

Since questions other than birth weight and gestational
age from the supplementary sample were collected retro-
spectively, recall bias may have affected some estimates.
To reduce the chance of bias only objective perinatal
questions, less susceptible to recall bias, were included in
the analysis. However, models excluding the supplemen-
tary sample showed similar results (data not shown,
available on request). The only important difference was
that birth weight <1,500 g reached significance in uni-
variable analysis in relation to hyperactivity.

Another limitation of the study was the absence of
mental health assessment of the mother. Since mental
health problems of mothers are related to mental health
problems in children, confounding due to this variable may
have affected the estimates.

Implications and conclusions

The current study demonstrates that psychological prob-
lems are not restricted to any socio-demographic group in
Sdo Luis, but maternal education, marital status and
paternal age can explain in part some psychological prob-
lems in childhood. Our study also provides some clues on
the specificity of some risk factors by SDQ domain such as
birth weight and family income on emotional problems,
paternal age in peer problems, and maternal schooling in
externalizing problems. Policy makers should be aware that
social disadvantage has a deleterious effect on the

@ Springer

psychological health of children, mainly but not exclu-
sively in relation to externalizing problems. These disad-
vantages may affect health, and have a social cost, which
may explain the persistence of dysfunctional families in a
cycle of social disadvantage. Birth weight played a role in
the etiology of internalizing (emotional) problems, but not
externalizing problems. It is worth noting that although
some social factors explained in part the high prevalence of
psychological problems, a major component remained
unexplained.
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