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ABSTRACT
Purpose: to describe pre and postnatal characteristics of children and adolescents 
with intellectual disability.
Methods: study performed with all individuals who received healthcare between 
August 2016 and February 2018 at a reference Rehabilitation Center which serves 
27 towns and cities in the South of Santa Catarina State, Brazil. A questionnaire focu-
sing on demographic, socioeconomic, pre and postnatal variables was administered to 
parents or guardians of children and adolescents by trained interviewers. Descriptive 
analyses were performed using absolute and relative frequencies of categorical varia-
bles and central tendency and dispersion measures of numerical variables.
Results:  42 individuals in the mean age of 11 years (± 3.0) were studied. Most 
mothers reported having unintended pregnancy and more than a half reported having 
had a cesarean section. In addition, about one-fifth of the subjects had low birth wei-
ght and most of them received exclusive breastfeeding up to six months of age.
Conclusion:  these findings are crucial for the organization and improvement of health 
care services, since they provide evidence for health professionals to improve and/or 
focus their health care initiatives on these individuals.
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INTRODUCTION

Intellectual disability (ID) is a neuropsychiatric 
disorder diagnosed during the developmental period, 
i.e., until 18 years of age. It is characterized by limita-
tions in intellectual functioning, such as reasoning, 
organization, problem-solving and learning, as well as 
in adaptive functioning, e.g., communication, personal 
independence and social responsibility1.2.

In Brazil, approximately 1.4% of the population has 
ID3, and in approximately 30% of cases, the causes are 
unknown4. However, there are some known factors that 
may occur in prenatal and neonatal periods. Factors 
may be biomedical, e.g., chromosome disorders; 
behavioral, such as drug and alcohol abuse by mothers 
during pregnancy; social, such as lack of access to 
prenatal care and health care during and after birth, 
and also educational, for example, educational disad-
vantageand lack of family support5-7.

In a recent systematic review and meta-analysis 
which examined the influence of these variables on 
development of ID, it was found that maternal charac-
teristics, such as low education, alcohol abuse and 
smoking during pregnancy, diabetes and hypertension, 
were associated with this disorder, because they affect 
children’s cognitive and behavioral development6. In 
addition, advanced maternal age, premature birth, 
prelabor rupture of membranes, cesarean delivery 
and low birth weight are also factors that influence the 
development of ID5,8-10.

Postnatal factors include traumatic brain injury, 
infections, convulsive diseases and exposure to 
neurotoxins, such as lead and mercury2. According to 
previous studies, another variable that is associated 
with ID is sex; boys have a higher prevalence of ID 
when compared togirls5,10,11. This is due to increased 
occurrence of X chromosomal mutations12.

In the face of several factors that may be related 
to ID, it is crucial to understand the characteristics of 
individuals with the disease, in order to implement 
specific prevention measures through qualified and 
accessible public policies. Thus, the objective of the 
present study was to describe pre and postnatal 
characteristics of children and adolescents with ID, 
treated in a reference rehabilitation center, in the South 
of Santa Catarina, in Brazil.

METHODS
The present study was approved by the 

Research Ethics Committee of the Universidade do 
Extremo Sul Catarinense - Unesc under protocol 
57366316.6.0000.0119. All individuals who agreed to 
participate in the research signed an Informed Consent 
Form.

This is a descriptive study conducted between 
August 2016 and February 2018 with parents/guardians 
of children and adolescents with ID who received 
health care in a rehabilitation center (CER II) in the 
city of Criciúma, SC. CER II is located in the clinics of 
the institution of origin and serves the entire region of 
the Association of Municipalities of the Coal Industry 
Region (AMREC) and the Association of Municipalities 
of the Far South of Santa Catarina State (AMESC), in a  
total of 27 towns and cities.

ID was diagnosed by means of psychological evalu-
ation, WISC IV tests13 and/or the Columbia Mental 
Maturity Scale14, multidisciplinary assessment by struc-
tured teams according to the individual demands of 
each case, including a speech pathologist, an occupa-
tional therapist, a psychopedagogist and a physiother-
apist. Finally, a neurologist concluded the diagnoses.

For data collection, the parents/guardians of the 
children and adolescents answered a questionnaire 
applied by trained interviewers. This questionnaire 
contained the following demographic and socioeco-
nomic information: sex ofchild/adolescent (male/
female), age of child/adolescent (in full years), maternal 
age at birth (in full years), paternal and maternal 
education (elementary school, completed; elementary 
school, not completed; high school, completed; high 
school, not completed; higher education, completed; 
higher education, not completed) and maternal skin 
color (white/black/other). In addition, the following 
prenatal variables were analyzed: maternal age at birth 
(≤19 years/20-34 years/≥35 years) intendedpregnancy 
(yes/no), smoking (yes/no) and alcohol abuse during 
pregnancy (yes/no), provision of prenatal care (yes/
no), location of prenatal care services (public/private 
facilities), trimester when prenatal care started (first/
second/third) and number of prenatal visits (≤5 visits 
/≥6 visits). The following neonatal characteristics were 
also studied: type of delivery (vaginal delivery/cesarean 
section), gestational age (<37 weeks/≥37 weeks), 
breastfeeding (yes/no), exclusive breastfeeding (yes/
no), infant’s age at the end of exclusive breastfeeding 
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(<6 months/≥6 months), birth weight (<2,500g/2,500-
2,999g/3,000-3,499g/≥3,500g), birth length (cm) and 
head circumference (cm).

Descriptive analyses were made of the study 
variables using absolute frequency (n) and relative 
frequency (%) of the categorical variables and measure 
of central tendency (mean) and dispersion (standard 
deviation) of the numerical variables. The software 
Stata version 12.1. was used for analysis of data.

RESULTS
All 42 children and adolescents with ID who received 

health care within the established period participated in 
the study. Table 1 shows the demographic character-
istics of the participants and their mothers. Half of the 
subjects were male (50.0%), and mean age was 11.1 
(±3.0) years. Approximately half of the mothers had 
non-white skin color (47.6%) and one fifth of them had 
completed secondary education (20.5%).

Table 1. Participants’ sociodemographic characteristics. Criciúma, SC, Brazil, 2018 (n=42)

Variables n %
Sex
Males 21 50.0
Females 21 50.0
Age
Mean 11.1
SD 3.0
Maternal skin color
White 22 52.4
Black 8 19.0
Other 12 28.6
Maternal education
Elementary school, incomplete 24 61.6
Elementary school, complete 5 12.8
High school, incomplete 2 5.1
High school, complete 8 20.5

SD: standard deviation
Maximum percentage of unknown comments for the variable maternal education: 7.1% (n=3).

Table 2 shows the prenatal variables of the subjects. 
The vast majority of mothers were aged between 20 
and 34 years at the birth of their child (75.0%) and said 
that their pregnancy was unintended (75.0%). Smoking 
and alcohol abuse during pregnancy were reported by 

a minority of mothers (14.6% and 7.3%, respectively). In 
addition, almost all of them used prenatal care services 
at a public health center (97.4%), started prenatal care 
in the first trimester of pregnancy (81.8%) and had at 
least 6 visits (73.5%).
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Table 2. Participants’ prenatal characteristics. Criciúma, SC, Brazil, 2018 (n=42)

Variables n %
Maternal age at the birth of her child
≤19 years 4 10.0
20 to 34 years 30 75.0
≥35 years 6 15.0
Intended pregnancy
No 30 75.0
Yes 10 25.0
Smoking during pregnancy
No 35 85.4
Yes 6 14.6
Alcohol abuse during pregnancy
No 38 92.7
Yes 3 7.3
Provision of prenatal care
No 1 2.6
Yes 38 97.4
Location of prenatal services
Public facilities 37 97.4
Private facilities 1 2.6
Trimester when prenatal care started
First 27 81.8
Second 4 12.1
Third 2 6.1
Number of prenatal visits
Up to 5 9 26.5
6 or more 25 73.5

Maximum percentage of unknown comments for the variable trimester when prenatal care started: 19.0% (n=8).

Table 3 shows the participants’ postnatal charac-
teristics. Clearly, more than half of the mothers had 
cesarean section (55.0%). As far as anthropometric 
variables are concerned, approximately one-fifth of the 

subjects were born with low birth weight (16.7%), and 
mean birth length was 47.9 cm (±3.1). The vast majority 
of them received exclusive breastfeeding (90.3%) and 
were breastfed until 6 months of age (82.8%).
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A cohort study conducted in Finland with a view to 
examining the impact of sociodemographic factors over 
20 years, monitored children with ID whose mean age 
was 11.5 years15. When analyzing the specific group of 
children who had moderate ID, the researchers found 
that low socioeconomic level is a very common situation 
in those families. As to maternal variables, it was 
evidenced that, after a 20-year follow-up, low socioeco-
nomic status, low education level and multiparity were 
the most relevant determinants for an increase in the 
cases of ID15.  A possible explanation for these findings 
is that low education level and low socioeconomic 
level can impact both education and development of 
children17. Importantly, these sociodemographic factors 
are modifiable, which enables the implementation of 
primary healthcare prevention actions to reduce the 
number of children with ID.

DISCUSSION

The analysis of the sociodemographic variables 
showed that few mothers of children and adoles-
cents with ID had completed secondary education. 
In agreement with previous studies, low maternal 
education is pointed out as a factor associated with 
ID5,6,15. A recent systematic review and meta-analysis 
found 100% higher risk of ID among children and 
adolescents whose mothers had low education levels5. 
According to the authors, when parents have a low 
education level, they may often feel uninterested in 
their children’s education or may fail to recognize that 
education has an important role in upward mobility5. 
This may explain why the children in the study were 
diagnosed with ID at an advanced age (mean 11 
years). On the other hand, a study conducted in India 
with older children showed no association between 
these variables16.

Table 3. Participants’ postnatal characteristics. Criciúma, SC, Brazil, 2018 (n=42)

Variables n %
Type of birth
Natural 18 45.0
Cesarian 22 55.0
Gestational age
<37 weeks 5 27.8
≥37 weeks 13 72.2
Birth weight
<2,500g 5 16.7
2,500 to 2,999g 10 33.3
3,000 to 3,499g 10 33.3
≥3,500g 5 16.7
Breastfeeding
No 9 22.0
Yes 32 78.0
Exclusive breastfeeding
No 3 9.7
Yes 28 90.3
Infant’s age at the end of exclusive breastfeeding
≤6 months 14 82.8
>6 months 15 17.2
Length at birth (cm)
Mean 47.9
SD 3.1
Head circumference at birth (cm)
Mean 33.5
SD 1.9

SD: standard deviation
Maximum percentage of comments unknown as to the variable gestational age: 57.1% (n=24).
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Huang et al.5 showed that maternal age above 35 
years is an important risk factor for ID: women in this 
age group were 54% more likely to have children with 
ID. In the study, no association was found between 
early age (<20 years) and ID. Conversely, some 
authors showed that the majority of the mothers in their 
studies were aged up to 358.18, which corroborates the 
findings of the present study.

Another demographic variables studied were skin 
color and sex. Although there was no difference in 
prevalence of boys and girls in the present study, 
other authors have evidenced a higher occurrence of 
DI between males 8.11. Huang et al.5 found that boys 
have 84% higher risk of developing ID when compared 
to girls. According to Werling and Geschwind12, sex 
chromosome genes have a key role in molecular 
mechanisms that protect women against some 
deficiencies caused by specific risk loci and/or by 
genome mutation load, since they are protected from 
the deleterious effects of X chromosomal mutations 
through compensatory transcription from an intact, 
second X chromosome.

In their review and meta-analysis study, Huang et 
al.5 found that child and adolescent offspring of black 
mothers had a 70% higher risk of having ID. This result 
corroborates the data collected in the present study, 
i.e., approximately half of the mothers declared not 
having white skin color. A possible explanation for this 
finding is that black skin color is related to low income 
and low education, which, as discussed above, are 
directly associated with ID5.15.

Another finding of this study is that the vast majority 
of mothers reported unintended pregnancy; however, 
they started prenatal care in the first trimester of 
pregnancy and had the minimum number of visits as 
recommended by the Ministry of Health19. Similarly, 
the cohort study carried out in Pelotas (RS) showed 
that more than half of the pregnant women had the first 
prenatal visit in the first trimester of pregnancy, and 
most of them had at least seven visits throughout the 
gestation period6.

According to the World Health Organization, 
in addition to clinical follow-up for detection and 
prevention of diseases, prenatal care includes advice 
about healthy life style and family planning, advice on 
smoking, alcohol abuse and use of other substances 
that may harm the fetus. Therefore, prenatal care is 
essential during pregnancy20.

Among substances of abuse, alcohol is the one that 
produces the most serious neurobehavioral disorders 

in the fetus. As it is a teratogenic substance, its use is 
contraindicated in pregnancy21. According to Huang 
et al.5, the fetus is highly susceptible to maternal 
condition; therefore, risk factors, such as exposure to 
toxic substances ingested by mothers and metabolic 
disorders, can significantly affect the genetically 
programmed brain development of the fetus. Children 
whose mothers reported alcohol abuse have 54% 
higher risk of developing ID than those whose mothers 
did not consume alcohol during pregnancy.

It should also be noted that smoking can affect 
the development of ID7.22. The risk of children having 
ID is 10% higher when their mother smoked during 
pregnancy compared to children whose mothers 
did not smoke5. According to the authors who found 
such result, the fetus is highly susceptible to maternal 
conditions, i.e., exposure to toxic substances ingested 
by mothers and metabolic disorders can significantly 
affect the genetically programmed brain development 
of the fetus5.7.

In addition, in the present study, it was found that 
more than half of the mothers reported having had 
a cesarean section and that around 1/3 of children 
were born before 37 weeks. Moreover, approximately 
20% of children had low birth weight. Similar results 
were found in other studies5,8-10,23. It was found that 
cesarean section, low birth weight and prematurity 
were associated with ID in children5,8,10. A previous 
study, conducted in Kenya with children and adoles-
cents diagnosed with ID but without an associated 
genetic syndrome, pointed a significant a significant 
increase in the prevalence of severe intellectual 
disability in children born through cesarean section 
(50%) compared to those born through vaginal delivery 
(17.7%)9. A possible explanation for the influence of 
cesarean sections on psychological development is 
that they are usually scheduled between the 37th and 
39th weeks of pregnancy, which may impair a baby’s 
full development8.

A cohort study conducted in Sweden to examine 
the relationship between prematurity and intellectual 
disabilities, found that 5.6% of babies born before 37 
weeks of pregnancy had ID, while only 0.9% of babies 
born at full term had the disease24. Similarly, showed 
that premature infants with low birth weight had 3 
times as much risk of Attention Deficit Disorder and 
Hyperactivity Disorder (ADHD)when compared to their 
peers25.

Previous studies have shown that prematurity is a 
major perinatal risk factor for ID8,10,26. Palumbi et al.18 
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found the presence of different neural development 
disorders among late preterm infants. The end of 
pregnancy is a crucial period for brain development, 
since brain volume is 65% until the 34th gestational 
week. In addition, although the process of myelination is 
five times higher between the 35th and the 41th weeks 
of pregnancy, brain development continues until the 
40th week of pregnancy. Thus, the brain of premature 
infants is not fully mature and functional; moreover, it 
is very vulnerable and susceptible to adverse environ-
mental factors8.27.

Other authors have suggested that premature 
children with ADHD have phenotypic characteristics, 
such as symptoms of inattention, which differ from 
those of children who have the disorder, but were not 
born at term28. According to Franz et al.25, the reasons 
for premature children with low birth weight to be more 
likely to have ADHD and psychiatric problems are not 
yet clear. However, some hypotheses include prenatal 
and postnatal issues; for example, environmental and 
biological problems (dysregulation of the hypotha-
lamic-pituitary-adrenal axis and perinatal systemic 
inflammatory response), which could lead to structural 
and functional brain disorders.

Importantly, breastfeeding is a protective factor for 
ID. Breastfed babies showed better results in measures 
of intelligence quotient, and had improved performance 
and cognitive development29.30. According to Doom et 
al.31, iron deficiency in infants is associated with lower 
intelligence quotient rates, and it increases the chances 
of memory losses. A systematic review found that even 
after measurement of home environment character-
istics or intellectual stimulation, breastfed infants have 
better performance in cognitive tests32, which suggests 
that breast milk has a programming effect on intel-
ligence29. Most of the children who participated in the 
present study were exclusively breastfed until 6 months 
of age.

In a systematic review and meta-analysis, Huang 
et al.5 found that several non-genetic factors may be 
associated with ID, and they are classified as prenatal, 
perinatal and postnatal, depending on the time when 
they occur. Major prenatal factors for incidence of ID 
are advanced maternal age, maternal black skin color, 
low maternal education, three or more deliveries, 
alcohol abuse during pregnancy, smoking during 
pregnancy, and the mother’s diabetes, high blood 
pressure, epilepsy and asthma. Only preterm birth was 
a relevant perinatal variable. Among postnatal factors, 

the most relevant ID-related variables are being a male 
and having low birth weight5.

Also, taking into consideration that ID is a multifac-
torial disease, some authors have identified families that 
may be characterized as multi-risk families33. According 
to Landy and Menna33, if families have at least four of 
these factors - moderate to severe level of stress during 
prenatal care, poverty, low level of maternal education, 
family discord/divorce, parents’ alcohol abuse and 
parents’ mental disorders - they can be classified as 
having multiple risks for development of ID. Since not 
all factors could be evaluated in the present study, the 
findings could not be compared.

It should be noted that the design of the present 
study is observational and descriptive, i.e., there was 
no comparison group; only children and adolescents 
with ID were participants. Thus, based on the results, 
no relationship can be inferred between the study 
variables and prevalenceof ID. Descriptive studies are 
often used to generate hypotheses, thereby encour-
aging further epidemiological studies focused on deter-
minants of ID in children and adolescents.

Importantly, this is a pioneering study on the theme, 
since there are no studies to date on ID of children 
belonging to the 27 towns and cities in the Southern 
region of Santa Catarina State.

CONCLUSIONS

In this study, the profile of individuals with ID was 
identified. Most of them were born through C-section, 
with 37 weeks or more, and they were breastfed exclu-
sively for the first 6 months of life. Most mothers had 
low schooling and their pregnancy was unintended. 
However, they started having prenatal care in the first 
trimester of pregnancy and had the number of visits 
recommended by the Ministry of Health.

These results are of paramount importance for the 
organization, and they offer useful insights to health 
care services, because they provide evidence for health 
professionals to improve and/or focus their health care 
initiatives on these individuals.

Moreover, further research is needed with other 
epidemiological designs to evaluate risk factors and/or 
protection factors for ID and, consequently, to develop 
preventive actions aimed at this target public, with a 
view to reducing the prevalence of ID in the population.
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