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Abstract

Introduction: The home environment is a fundamental 

agent for infant development in the first year of 

life. Objective: To evaluate the opportunities for 

environmental stimulation and the motor development of 

infants at 3, 6, 9, and 12 months of age and determine the 

association between these opportunities and the parents’ 

schooling and economic levels, at each age studied. 

Methods: This is a longitudinal study using the Alberta 

Infant Motor Scale (AIMS) to assess motor development, 

the Affordances in the Home Environment for Motor 

Development - Infant Scale (AHEMD-IS) questionnaire 

to assess the stimulation opportunities at home, and 

the Brazilian Association of Research Companies (ABEP) 

questionnaire to classify the economic level of the families. 

The association between opportunities for environmental 

stimulation and schooling and economic levels was 

determined by the chi-squared test. Results: Thirty-

seven infants participated, 54.1% of whom were boys. 

At 3 months of age, the opportunities for environmental 

stimulation were unsatisfactory, while at 6, 9, and 12 

months satisfactory opportunities predominated. Three 

infants scored below 10% on the AIMS at 3 months of 

age, indicating delayed motor development. There was 

a significant association between economic level and 

total AHEMD-IS score (p = 0.031), and the toy dimension 

for gross (p = 0.016) and fine (p = 0.043) motor skills. 

Conclusion: The infants’ home environment did not 

provide sufficient opportunities for stimulation in the 

first months, but improved during the first year. Motor 

development was considered delayed for three infants, 

but was suitable in subsequent evaluations.  
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Introduction

Motor development is characterized by changes in 

motor skills over time, caused by the interaction between 

biological, genetic and environmental processes.1 

Significant improvements in motor skills occur during 

childhood, evolving to more complex abilities.2

The first year of life is extremely important for child 

development, since motor skills progress rapidly, 

allowing greater mobility.3 

Monitoring motor development is important because 

impaired development can have negative consequences 

over the course of an individual’s life.4 Thus, assessing 

child development in the first year should include not 

only biological aspects, but also analysis and monitoring 

of environmental factors.2 Economic conditions, 

parental schooling, family dynamic, family purchasing 

power, family relations, characteristics of the physical 

environment, availability of toys and the variability 

of stimulation provided by the parents are critical 

indicators of environmental quality that may influence 

child development.2,5,6 Studies demonstrate that 

children living in environments with little stimulation,2 

from families with low purchasing power and low 

schooling levels, more frequently exhibit delayed motor 

development.7

Given that infants tend to spend most of their time 

at home during the first year of life, this environment 

becomes a crucial factor for motor development.8  Thus, 

the present study aimed at assessing home environment 

opportunities and the development of infants at 3, 6, 

9 and 12 months of age and determine whether there 

is an association between environmental stimulation 

opportunities and parental schooling and economic 

level, at each age studied.

Methods

This is a longitudinal observational study of infants 

born at the Municipal Hospital of Governador Valadares, 

participants of the research project entitled “Factors 

associated with prematurity and low birthweight in 

Governador Valadares, Minas Gerais: a case-control 

study”.9 Excluded were infants exhibiting the following at 

birth: congenital malformation, diagnosis of congenital 

infection, neurological impairment, genetic syndrome, 

imaging diagnosis of grade III or IV intracranial and/

or periventricular leukomalacia hemorrhage and/or 

intracranial cysts or abscesses, diagnosis of severe 

bronchopulmonary dysplasia, hearing or vision 

problems, cardiorespiratory or orthopedic alterations.

The parents/guardians of pre-selected infants were 

contacted by telephone to explain the objectives and 

procedures of the study, and schedule assessments 

for those who agreed to participate. Previously trained 

researchers conducted the assessments at the Clinical 

Physiotherapy School of the Federal University of Juiz 

Resumo

Introdução: O ambiente domiciliar é um agente fundamental 

para o desenvolvimento do lactente no primeiro ano de vida. 

Objetivo: Avaliar as oportunidades do ambiente domiciliar e 

o desenvolvimento motor de lactentes aos 3, 6, 9 e 12 meses 

de idade e verificar se há associação entre as oportunidades de 

estimulação e a escolaridade e nível econômico dos pais, em 

cada faixa etária estudada. Métodos: Estudo longitudinal, que 

utilizou o instrumento Alberta Infant Motor Scale para avaliar o 

desenvolvimento motor, o questionário Affordances in the Home 

Environment for Motor Development – Infant Scale (AHEMD-

IS) para avaliar as oportunidades de estimulação oferecidas 

no domicílio e o questionário da Associação Brasileira de 

Empresas de Pesquisa para classificar o nível econômico das 

famílias. A associação entre as oportunidades de estimulação 

do ambiente e a escolaridade e nível econômico foi verifi-

cada pelo teste qui-quadrado. Resultados: Participaram da 

pesquisa 37 lactentes, sendo 54,1% do sexo masculino. Aos 3 

meses de idade, as oportunidades de estimulação do ambiente 

foram insatisfatórias. Aos 6, 9 e 12 meses, houve predomínio 

de oportunidades satisfatórias. Três lactentes apresentaram 

percentil inferior a 10% aos 3 meses de idade, indicando atraso 

do desenvolvimento motor. Houve associação significativa 

entre o nível econômico e a pontuação total do AHEMD-IS

(p = 0,031), a dimensão brinquedos de motricidade grossa 

(p = 0,016) e fina (p = 0,043). Conclusão: O ambiente domiciliar 

dos lactentes estudados apresentou oportunidades insuficientes 

para estimulação nos primeiros meses, melhorando ao longo 

do primeiro ano. O desenvolvimento motor foi considerado 

atrasado para três lactentes, tornando-se adequado nas 

avaliações subsequentes.  

Palavras-chave: Desenvolvimento infantil. Saúde da criança. 

Crescimento e desenvolvimento. Características de residência.
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de Fora - Governador Valadares Campus (UFJF-GV). The 

infants were assessed at 3, 6, 9 and 12 months of age, the 

corrected age being considered for premature babies.

Initial data collection included information on sex, 

date of birth, gestational age and birthweight. Next, the 

Brazilian Association of Research Companies (ABEP) 

questionnaire was used to assess the family’s economic 

level, classifying the population into the following 

economic strata: A, B1, B2, C1, C2 and D/E, A being the 

highest economic level and D/E, the lowest.10

The Affordances in the Home Environment for Motor 

Development–Infant Scale (AHEMD-IS) instrument, filled 

out by the parents, was used to evaluate opportunities 

at home, divided into four dimensions: physical space, 

variety of stimulations, and gross and fine motor skills 

toys.8 The scores were converted into four descriptive 

categories: “less than adequate”, “moderately 

adequate”, “adequate” and “excellent”, which provides 

information on the opportunities at home for infant 

motor development.8 Parental schooling and a number 

of home characteristics were also obtained from this 

questionnaire.

The Alberta Infant Motor Scale (AIMS) was used to 

assess motor development by observing spontaneous 

movement and motor skills in the prone, supine, sitting 

and standing positions, considering motor development 

delay at less than 10%.11,12 The assessors were trained to 

apply the scale and the intra and interrater reliability was 

above 0.80.

The data collected were analyzed using the Statistical 

Package for the Social Sciences (SPSS) 14.0. Descriptive 

analysis of the variables was carried out to characterize 

the study population. In order to determine the 

association between economic level, parental schooling 

and the stimulation opportunities of the environment, 

participants were grouped due to the small sample 

size. According to the economic level, participants were 

grouped into the highest (B1, B2, C1) and lowest classes 

(C2,D/E). Parental schooling was divided into high 

(secondary and university education) and low (incomplete 

secondary or lower). Stimulation opportunities at home, 

considering the total AHEMD-IS score and dimension, 

were classified as “less than adequate or moderately 

adequate” and “adequate or excellent”. The association 

between the variables studied was determined using 

the chi-squared test, with a p-value < 0.05 considered 

statistically significant.

The study was approved by the Human Research 

Ethics Committee of the Federal University of Juiz de 

Fora (CAAE63962617.9.0000.5147) on March 20, 2017. 

All the parents or guardians that agreed to take part 

were informed of the study objectives and procedures 

and provided written informed consent. 

Results

A total of 183 parents/guardians of the infants were 

contacted, 37 of whom were assessed at 3 months, 21 at 

6 months, 18 at 9 months, and 10 at 12 months.

There was a predominance of boys in the sample 

(54.1%). With respect to gestational age and birthweight, 

32.4% were preterm and 21.6% had low birthweight. In 

regard to family economic level, 51.4% of participants 

exhibited a high economic level (B1/B2/C1). Most 

mothers and fathers had high schooling (62.2% and 

81.1%, respectively). Home characteristics showed a 

predominance of families living in houses (86.5%) with 

an outdoor yard (83.8%). A majority of homes (62.2%) 

contained two adults and two children (40.5%), followed 

by only one child (37.8%). The descriptive characteristics 

of the participants are presented in Table 1.

Table 1 - Descriptive characteristics of the participants  (n = 37)

Note: ABEP = Economic Classification Criteria of the Brazilian Association 

of Research Companies; n = sample number; f = frequency.

Variables f %

Sex

Female 17 45.9

Male 20 54.1

Gestational age

Term 25 67.6

Preterm 12 32.4

Birthweight

Adequate weight 29 78.4

Low birthweight 8 21.6

ABEP

High economic level (B1, B2, C1) 19 51.4

Low economic level (C2, D/E) 18 48.6

Father’s schooling

Low (incomplete secondary or lower) 14 37.8

High (secondary or university) 23 62.2

Mother’s schooling

Low (incomplete secondary or lower) 7 18.9

High (secondary or university) 30 81.1

Type of residence

Apartment 5 13.5

House 32 86.5

Outdoor yard

Yes 31 83.8

No 6 16.2

Number of children in the home

1 14 37.8

2 15 40.5

3 or more 8 21.7

Number of adults in the home

1 4 10.8

2 23 62.2

3 or more 10 27.0

At 3 months of age, stimulation opportunities at 

home, assessed by the total score on the AHEMD-IS, 

were unsatisfactory for most of the participating families 

and classified as “less than adequate” and “moderately 

adequate” (70.2%). At 6 months of age, this classification 

changed to “adequate” or “excellent” for 66.7% of 
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the participants. At 9 and 12 months, there was also a 

predominance of satisfactory opportunities (classified 

as “adequate” or “excellent”) for more than 60% of the 

subjects.  

Separate analysis of each dimension of the 

AHEMD-IS instrument showed that opportunities 

were unsatisfactory for the physical space dimension 

at 3 (62.1%) and 6 months (57.1%). In the variety of 

stimulation dimension, opportunities were unsatisfactory 

at 9 (61.1%) and 12 months (60.0%). Opportunities in 

the gross motor toys dimension were unsatisfactory at 3 

(70.3%) and 9 months (55.6%). Finally, in the fine motor 

toys dimension, stimulation opportunities at home were 

Table 2 - Classification of total AHEMD-IS score and dimensions

AHEMD-IS 3 months
(n = 37)

6 months
(n = 21)

9 months
(n = 18)

12 months
(n = 10)

Total score f (%) f (%) f (%) f (%)

Less than adequate 13 (35.1) 2 (9.5) 1 (5.6) 2 (20.0)

Moderately adequate 13 (35.1) 5 (23.8) 6 (33.3) 2 (20.0)

Adequate 6 (16.2) 5 (23.8) 8 (44.4) 2 (20.0)

Excellent 5 (13.5) 9 (42.9) 3 (16.7) 4 (40.0)

Physical Space

Less than adequate 5 (13.5) 8 (38.1) 0 (0.0) 1 (10.0)

Moderately adequate 18 (48.6) 4 (19.0) 8 (44.4) 4 (40.0)

Adequate 13 (35.1) 6 (28.6) 7 (38.9) 1 (10.0)

Excellent 1 (2.7) 3 (14.3) 3 (16.7) 4 (40.0)

Variety of Stimulation

Less than adequate 4 (10.8) 2 (9.5) 5 (27.8) 3 (30.0)

Moderately adequate 9 (24.3) 2 (9.5) 6 (33.3) 3 (30.0)

Adequate 15 (40.5) 6 (28.6) 3 (16.7) 1 (10.0)

Excellent 9 (24.3) 11 (52.4) 4 (22.2) 3 (30.0)

Gross motor toys

Less than adequate 19 (51.4) 6 (28.6) 3(16.7) 2 (20.0)

Moderately adequate 7 (18.9) 4 (19.0) 7 (38.9) 1 (10.0)

Adequate 9 (24.3) 8 (38.1) 5 (27.8) 2 (20.0)

Excellent 2 (5.4) 3 (14.3) 3 (16.7) 5 (50.0)

Fine motor toys

Less than adequate 28 (75.7) 8 (38.1) 2 (11.1) 3 (30.0)

Moderately adequate 2 (5.4) 4 (19.0) 6 (33.3) 2 (20.0)

Adequate 4 (10.8) 3 (14.3) 7 (38.9) 4 (40.0)

Excellent 3 (8.1) 6 (28.6) 3 (16.7) 1 (10.0)

Note: AHEMD-IS = Affordances in the Home Environment for Motor Development - Infant Scale; n = sample number for each age; 

f = frequency.

considered unsatisfactory at 3 (81.1%), 6 (57.1%) and 12 

months of age (50.0%). Total AHEMD-IS score and the 

dimensions for each age are shown in Table 2.

The results obtained in AIMS assessment show 

that at 3 months of age, three infants were below 10%, 

indicating delayed motor development. It is important 

to underscore that these three infants were term-born 

with adequate birthweight and that the families had 

high schooling levels and a good economic situation. 

However, two of the infants had unsatisfactory stimulation 

opportunities at home at that age. In subsequent 

assessments, all the infants displayed adequate motor 

development at all the ages studied (Table 3).
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Note: AHEMD-IS = Affordances in the Home Environment for Motor Development – Infant Scale; ABEP = Economic Classification Criteria of the Brazilian 

Association of Research Companies;  f= frequency. *p-valor < 0,05.

Table 4 - Association between AHEMD-IS and ABEP

Age AHEMD-IS
ABEP

p
Highest level 

f (%)
Lowest level

 f (%)

3 months Fine motor toys

Less than or moderately adequate 13 (68.4) 17 (94.4) 0.043*

Adequate or excellent 6 (31.6) 1 (5.6)

6 months Gross motor toys

Less than or moderately adequate 2 (20.0) 8 (72.7) 0.016*

Adequate or excellent 8 (80.0) 3 (27.3)

Total score

Less than or moderately adequate 1 (10.0) 6 (54.5) 0.031*

Adequate or excellent 9 (10.0) 5 (45.4)

The association between stimulation opportunities at 

home (total AHEMD-IS score and dimensions), parental 

schooling and family economic level (ABEP) was also 

analyzed at each age studied. At 3 months of age 

there was a statistically significant association between 

economic level and the fine motor toys dimension 

(p = 0.043). At 6 months, there was a statistically significant 

association between economic level and the gross motor 

toys dimension (p = 0.016) and between economic level 

and total AHEMD-IS score (p = 0.031) (Table 4). At 9 and 

12 months, no statistically significant associations were 

found between stimulation opportunities at home and 

schooling and economic levels. All the variables were 

analyzed, but due to their large number, only those with 

significant associations (p < 0.05) are presented in Table 4. 

We were unable to determine the association between 

opportunities at home and motor development owing 

to the small number of participants and because only 

three infants displayed delayed development, in a single 

assessment.

Note: AIMS= Alberta Infant Motor Scale; f = frequency.

Table 3 - Classification of motor development and percentages according to the AIMS

AIMS percentage 3 months 
f (%)

6 months
f (%)

9 months
f (%)

12 months
f (%)

< 5% 1 (2.7) - - -

5% 1 (2.7) - - -

Between 5 and 10% 1 (2.7) - - -

10% 1 (2.7) 1 (4.8) - -

Between 10 and 25% 8 21.6) 2 (9.5) - -

25% 3 (8.1) - 3 (16.7) -

Between 25 and 50% 4 (10.8) 3 (14.3) 3 (16.7) 1 (10.0)

 50% 5 13.5) - - -

Between 50 and 75% 3 (8.1) 6 (28.6) 4 (22.2) -

75% 3 (8.1) - 1 (5.6) 3 (30.0)

Between 75 and 90% 1 (2.7) 2 (9.5) 5 (27.8) -

90% 4 (10.8) 1 (4.8) 2 (11.1) 6 (60.0)

> 90% 2 (5.4) 6 (28.6) - -

Motor development

Adequate 34 (91.9) 21 (100) 18 (100) 10 (100)

Delayed 3 (8.1) - - -
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Discussion

Child development is a continuous process of 

change that occurs during childhood and whose course 

throughout life may be influenced by several aspects. 

These include biological factors, such as prematurity 

and low birthweight, which lead to biological immaturity 

and put the child’s nutritional status at risk.13–15 Although 

these biological factors may affect development, none 

of the premature or low birthweight infants exhibited 

delayed motor development during the first year of life. 

Environmental factors may also influence child 

development.13 The home, which is the first environment 

experienced by the child, can strengthen or compromise 

development depending on its characteristics, exposure 

and availability of stimulation, and may also contribute to 

attenuating or overcoming the effects of biological risk 

factors.13

Given that the home is an important agent for learning 

and development, researchers have investigated the 

relation between the environment and aspects of 

motor development.16-18 Studies  demonstrate  that  

the risk factors that can influence motor development 

include home characteristics, physical space, family 

income, availability of toys and parental behavior.19–22 

In the present study, the stimulation opportunities at 

the child’s home were considered unsatisfactory in the 

third month, highlighting the gross and fine motor toy 

dimension, which exhibited greater predominance of 

low classifications. This result corroborates the cross-

sectional study of Defilipo et al.,5 who assessed 229 

infants aged 3 to 18 months and their families, residents 

of the municipality of Juiz de Fora, Minas Gerais state, 

and found that environmental stimulation was relatively 

low for the study population. This result also resembles 

that reported by Nobre et al.23 in the municipality of 

Juazeiro do Norte, Ceará state, who reported that the 

opportunities at the participants’ homes were insufficient 

for motor development, showing a predominance of 

inadequate residential structures and the nonexistence 

of sufficient materials for the development of the 

children’s gross and fine motor skills.

With respect to the age of 3 months, which showed 

unsatisfactory stimulation opportunities, the AIMS 

result revealed that three infants of that age obtained 

a result of less than 10%, indicating delayed motor 

development. It is important to underscore that two 

of these three infants had insufficient opportunities at 

home. Given that stimulation opportunities at home are 

positively associated with the motor development of 

children,24 and that the home provides resources that can 

significantly influence motor skills development, the fact 

that these infants did not receive adequate stimulation25 

could explain the delayed development observed.

In the first assessment at 3 months of age, the 

questionnaire completed by the parents revealed that 

many of the infants had no toys at home, that the parents 

reported not knowing the importance of toys at this age 

and because they believed that their child would not be 

able to explore toys independently, had not provided 

any. Studies suggest that home environments that favor 

access to stimulating devices, that is, toys, can provide 

more adequate stimulation for motor development. The 

use of appropriate toys may stimulate new and varied 

motor actions, help eye-hand coordination and favor the 

development of manual skills.19

At the assessments at 6, 9 and 12 months, the results 

for motor development stimulation opportunities 

were more positive, given that all the infants exhibited 

adequate motor development for their age according 

to the AIMS, with a predominance of “adequate” and 

“excellent” classification for most of the participants. 

It is believed that the improvement in environmental 

opportunities may be because the AHEMD-IS 

questionnaire is self-explicative, containing questions 

on daily stimulation and images of more adequate toys, 

which may have contributed to guiding the parents. As 

reported by  Miquelote et al.,21 who assessed 32 infants 

from São Paulo state, after the first application of the 

AHEMD-IS, the parents were able to visually identify the 

ideal toys and understand that they needed to acquire 

them, thereby improving environmental stimulation and 

enhancing the child’s motor development. It is believed 

that this is what occurred in the present study, which 

may have contributed to increasing the stimulation 

opportunities observed in subsequent assessments.  

Economic level showed a statistically significant 

association with the total AHEMD-IS score at 6 months, 

indicating that families with greater purchasing power 

provided better environmental stimulation opportunities, 

corroborating the results of other studies.5,26 According 

to the literature, families with higher income can acquire 

homes with better physical structures, purchase better 

toys, have greater access to knowledge about the factors 

that may influence motor development, and are capable 

of providing better stimulation for their children.5,23 
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Conclusion

The home environment of the infants assessed 

provided insufficient stimulation opportunities in the 

initial months, but improved throughout the first year of 

life. At 3 months of age, three infants exhibited delayed 

motor development, which became adequate at 

subsequent assessments. Families with higher economic 

levels provided better stimulation opportunities and 

acquired more toys for their children. The results of 

this study may contribute to developing programs 

and policies in the area of childhood health aimed 

at improving the stimulation opportunities for infants 

at home, and primarily demonstrating to parents the 

importance of providing appropriate toys.
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