
Fisioter Mov. 2016 July/Sept;29(3):623-33

ISSN 0103-5150
Fisioter. Mov., Curitiba, v. 29, n. 3, p. 623-633, Jul./Set. 2016

Licenciado sob uma Licença Creative Commons
DOI: http://dx.doi.org.10.1590/0103-5150.029.003.AO20

[T]

Functional development of preterm infants: 
an integrative literature review
 
[I]

Desenvolvimento funcional de crianças nascidas 
prematuras: revisão integrativa da literatura1

[A]

Rayla Amaral Lemos, Maria de La Ó Ramallo Veríssimo*

Escola de Enfermagem da Universidade de São Paulo (EEUSP), São Paulo, Brazil

[R]

Abstract

Introduction: Prematurity is a public health problem. Despite many studies that aim to characterize the 
effects of premature birth on the various dimensions of child development, there is still little systematic 
evidence on the functional dimension. Objective: To characterize the functional development of preterm 
infants in early infancy. Methods: Searches were conducted in PubMed, Science Direct, Scopus, Cochrane, 
Joana Briggs Institute, Embase, Lilacs and SciELO databases, with the following key words in English and 
Portuguese and their combinations: preterm, functional performance, functional outcomes, functional li-
mitations, functional skills, activities of daily living and disability. Inclusion criteria were articles published 
in the last seven years on the investigated subject. Results: The five articles in the sample were organized, 
analyzed and categorized, reaching up to three empirical categories of analysis: Functional Performance of 

1 Este artigo é um produto da pesquisa “Cuidado de crianças nascidas prematuras: organização das bases teóricas e operacionais e 
construção de um guia para a promoção do desenvolvimento funcional” financiada pela FAPESP sob processo 2014/087783.
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Preterm, Cumulative Effects on Functional Development,   and Environmental Context and Attitudes of Care. 
Conclusion: It was concluded that before age 6, children born premature have developmental delays in 
functional areas of self-care, mobility and social function. Their functional development suffers cumulative 
effects of various different factors and may be related to care practices and context. 

Keywords: Premature. Child Development. Activities of Daily Living. International Classification of 
Functioning, Disability and Health. Efficiency.

Resumo

Introdução: A prematuridade é um problema de saúde pública. Apesar dos muitos estudos que buscam 
caracterizar os efeitos do nascimento prematuro sobre as várias dimensões do desenvolvimento infan-
til ainda são escassas as evidências sistematizadas sobre a dimensão funcional. Objetivo: Caracterizar 
o desenvolvimento funcional de crianças nascidas prematuras na primeira infância. Métodos: Foram 
realizadas buscas nas bases PubMED, Science Direct, Scopus, Cochrane, Joana Briggs, Embase, Scielo e 
Lilacs, com os seguintes descritores em língua inglesa e portuguesa e suas combinações: preterm, func-
tional performance, functional outcomes, functional limitations, functional skills, activities of daily living 
e disability. Os critérios de inclusão foram artigos completos, publicados nos últimos sete anos, sobre a 
temática investigada. Resultados: Os cinco artigos que compuseram a amostra foram organizados, ana-
lisados e categorizados, chegando-se a três categorias empíricas de análise: Desempenho Funcional de 
Prematuros; Efeitos Cumulativos sobre o Desenvolvimento Funcional; Contexto Ambiental e Atitudes de 
Cuidado. Conclusão: Concluiu-se que menores de 6 anos, nascidos prematuros, apresentam atrasos no 
desenvolvimento funcional nas áreas de autocuidado, mobilidade e função social. O desenvolvimento 
funcional sofre efeitos cumulativos de vários fatores diferentes e pode estar relacionado às práticas de 
cuidado e ao contexto. 

Palavras-chave: Prematuro. Desenvolvimento Infantil. Atividades Cotidianas. Classificação Internacional 
de Funcionalidade. Incapacidade e Saúde. Desempenho.

Introduction

Prematurity is a public health problem worldwide. 
Every year, 15 million infants are born before complet-
ing 37 weeks of gestation, accounting for a prevalence 
of 11% in 184 surveyed countries in 2012 (1). In the 
last decade, prematurity topped the list of causes of 
neonatal mortality. Brazil is among the 10 countries 
with the highest rates of preterm births (1), which has 
increased in recent years (2, 3).

Infants who survive premature birth have high 
rates of short and/or long-term postnatal morbidity 
(4 - 12). Prematurity has repercussions on child devel-
opment in its various dimensions, causing losses, de-
lays, changes, or even causing impairments (9, 13 - 16).

Marlow et al. (17) found motor, visuospatial and 
sensory function losses in extremely premature 
infants at age six, showing that these losses com-
promised cognitive function and could jeopardize 
school performance. In another study, Marlow et al. 
(18) showed that extremely premature children at 

six years of age had the worst results in neurocogni-
tive functions and more disabilities than classmates 
and in standard normative references. Data from this 
study shows that 72% had disabilities in the cogni-
tive domain, 24% in the neuromotor domain, 10% 
presented hearing loss, and 36% visual loss, such 
that 80% of the sample had some minimal, average, 
or severe disability.

The significant prevalence of morbidity in prema-
ture infants assumes more relevance when we con-
sider its effect on functional performance of children 
born in these conditions. Performance or functional 
performance is conceptualized as the ability to per-
form activities of daily living and meet the expecta-
tions of their social role (19). Examples of functional 
activities include: bathing, moving around indoors and 
outdoors, playing, dressing, eating, personal hygiene, 
communication, memory of routine activities, and in-
teraction with other people, among others. As for the 
social role, they include participation in school, in the 
community and with other children (19). 



Fisioter Mov. 2016 July/Sept;29(3):623-33

Functional development of preterm infants
625

Considering functional development, it is impor-
tant to note that although the preterm performances 
in specific evaluation tests could be within normal 
values, there may be losses in functional performance, 
since different constructs must be evaluated accord-
ing to their specificities. Functional Performance 
"Construct" is a broader dimension of child devel-
opment, considering that it not only concentrates on 
aspects related to the structure and function of the 
body, but also focus on the task and the environment 
in which this task is proposed. Therefore, children 
born with identical degrees of prematurity may have 
different performances and/or functional limitations. 
Similarly, children with the same level of functionality 
might not have been born with the same conditions.

The growing concern with the functional dimen-
sion of child development in the population of preterm 
infants may be due to a certain extent to the efforts of 
the World Health Organization (WHO) in proposing 
and encouraging the use of a biopsychosocial approach 
model by various professionals and fields of knowl-
edge, as proposed in the International Classification 
of Functioning, Disability and Health - ICF (20).

ICF offers a comprehensive approach that reflects 
the interaction between health conditions and contex-
tual factors, considering the functioning of organs or 
systems and body structures and possible limitations 
in the execution of activities and social participation 
in the environment in which the person lives (21, 22).

Therefore, understanding the effects of prematurity 
on functional development of children is another way 
to establish a conceptual framework and the practice of 
care consistent with a global trend of deeper and contex-
tualized understanding of health, and its implications in 
activities and participation, collaborating in a combined 
effort of this (still) new approach with clinical practice, 
education, social policies and research.

Although there are many studies focused on the in-
vestigation of the effects caused by premature birth, 
there is still no clear and comprehensive characteriza-
tion of these effects on the functional dimension of child 
development in this population, especially early in life, 
a period of substantial potential for development, but 
also susceptible to relevant vulnerabilities (23).

The characterization of the functional develop-
ment of preterm children may expand the under-
standing of this dimension and the focus on activi-
ties in the provision of care, trying to reconcile the 
assistance to the everyday life in which functional 
capabilities are expressed, encouraging development, 

independence and autonomy. Furthermore, it can 
foster the improvement of services offered, thereby 
constituting a subsidy for Evidence Based Practice. 

In this sense, the objective of this review was to 
characterize the functional development of preterm 
children in the early years of life.

Methods

This is an integrative literature review (24) driven 
by the guiding question: "How is the functional de-
velopment of preschool age children who born pre-
mature characterized?" This review followed the six 
steps that compose an Integrative Review according 
to Souza, Silva and Carvalho (25). 

Searches were conducted between August 
and September 2013, in PubMED, Science Direct, 
Scopus, Cochrane, Joana Briggs Institute, SciELO, 
Lilacs and Embase, by using the following descrip-
tors/keywords in English and Portuguese and their 
combinations: preterm, functional performance, 
functional outcomes, functional limitations, func-
tional Skills, activities of daily living and disabil-
ity. The term "preterm" remained the same for 
all searches. Inclusion criteria were full articles 
published in English and Portuguese in journals 
indexed in these databases in the past seven years 
(2007 - 2013), corresponding to five years after the 
publication of ICF in Portuguese, relating to issue 
investigated in this study. Articles investigating 
different age groups and those replicated in the 
databases were excluded.

Results

The total number of queries/articles found by 
the database were: PubMED [406], Scopus [632], 
Science Direct [1246], Cochrane [335], Lilacs [5], JBI 
[0], Scielo [8], Embase [614]. After applying the inclu-
sion and exclusion criteria, five articles were selected 
for the analysis of the present review: PubMED [1], 
Scopus [1], Science Direct [2] and Lilacs [1]. 

Table 1 shows characteristics of the articles as to 
the origin, year of publication, study type and level 
of evidence. It can be seen that all articles present a 
quantitative approach and analytical observational 
design with a predominance of longitudinal follow-
up studies.
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Table 1 - Descriptive characteristics of the selected studies

Study Author/year Origin Methodological design Level of 
evidence*

Assessing independency in daily activities in 
very preterm children at preschool age Verkerk et al. 2013 Netherlands Quantitative analytical, 

observational, longitudinal 2b

Motor and functional development in infants 
born preterm and full term: influence of 
biological and environmental risk factors

Souza and 
Magalhães, 2012

Brazil
Quantitative analytical, 

observational, longitudinal,  
case-control study

3b

Functional performance according to 
gestational age and birth weight of preschool 
children born premature or with low weight

Lemos et al. 2012 Brazil Quantitative analytical, 
observational, transversal 3b

Prediction of motor and functional outcomes 
in infants born preterm assessed at term Snider et al. 2009 Canada Analytical, Observational 

longitudinal quantitative 2b

Functional Performance of Preterm Children 
at Age 4

Sullivan and Msall, 
2007

USA
Quantitative analytical, 

observational, cross-sectional, 
case control

3b

Table 2 - Methodological design of the articles included in the review 

Author/
year

Verkerk et al., 2013 Souza and       
Magalhães, 2012

Lemos et al., 
2012

Snider et al., 
2009

Sullivan and Msall, 
2007

Co
m

po
ne

nt
s 

Ev
al

ua
te

d

Functional performance 
and Independence in the 
areas of self-care, mobility 
and social function
Demographic 
characteristics and 
perinatal complications 
(low weight, septicaemia, 
broncodisplasia, etc./
gender and educational 
level of mother)
Motor and mental 
development

Functional 
performance and 
Independence in the 
areas of self-care, 
mobility and social 
function 
Quality and quantity 
of stimuli and support 
of the environmental 
context
Motor development

Functional 
performance and 
Independence in the 
areas of self-care, 
mobility and social 
function
NSE
Degree of prematurity 
and low birth weight

Functional 
Development 
Neurological 
dysfunction
Motor control and 
organization of 
posture in response 
to natural interactions
Motor development
Integrity of the 
central nervous 
System (General 
movements)

Functional performance 
and independence 
in the areas of self-
care, sphincter 
control, transfers, 
mobility-locomotion, 
communication and social 
cognition
Motor development
Health status
Demographic 
characteristics 
Perinatal morbidities

Sa
m

pl
e 

si
ze

/a
ge

 a
t b

ir
th N =143

< 32  weeks of 
gestational age

N = 30
Pre-term group 25 ≥ 
GA ≤ 33
Term group 37 ≥ GA 
≤ 41

N = 98
< 37  weeks of 
gestational age  
divided into three 
groups according 
to the degree of 
prematurity

N = 95
< 32  weeks of 
gestational age

N = 155
Pre-term group < 37  
weeks of gestational 
age divided into three 
subgroups according to 
the severity of neonatal 
complications
Term group ≥ 37 weeks 
of gestational age

Ex
cl

us
io

n 
cr

ite
ri

a 
Ex

cl
us

io
n 

cr
ite

ri
a Severe congenital 

abnormalities, mothers 
with a history of illicit 
drug use and/or mental or 
physical

Signs of neurological 
damage, mental 
retardation, sensory 
impairment, 
orthopedic alterations, 
need

Congenital 
malformations, 
chromosomal 
alterations, cerebral 
palsy

Metabolic,  cardiac  
chromosomal 
disorders; congenital 
abnormalities

Not reported.

Ag
e 

at
 d

at
a 

co
lle

ct
io

n

3 years and 8 months 
of CA

12, 15 and 18 
months of CA

Pre-school children 
between 2 and 7 
years

40  weeks of 
gestational age and 
at 12 months of CA

4 years 

(To be continued)
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Table 2 shows methodological design characteristics. 
All studies used at least one rating scale of child devel-
opment and considered factors other than prematurity, 
especially low birth weight and neonatal complications, 
motor development and other environmental factors, 
such as family socioeconomic status and educational 
level of caregivers. The most widely used evaluation in-
strument for functional development was the Pediatric 
Evaluation of Disability Inventory (PEDI). In all studies, 
children with disabilities or serious risk for develop-
ing morbidities were excluded and age was corrected 
during the evaluation according to the degree of pre-
maturity and until the age recommended by literature.

The main results presented by the study are grouped 
into three broad categories: Preterm Functional 
Performance, Cumulative Effects on Functional 
Development and Environmental Context and Attitudes 
of Care.

Preterm’s Functional Performance 

Preterm children have lower scores than the nor-
mative population in assessment tests of functional 
performance and are independent to carry out every-
day activities in three main areas of functional devel-
opment: self-care, mobility and social function (19, 
26, 27, 28).

Verkerk et al. (29) argued that 19% of the sample 
had at least one inability in one of PEDI domains. In the 
study by Lemos et al. (27), the sample delay percentage 
considering the area of functional abilities and inde-
pendence of PEDI was 25.5% and 32.7%, respectively. 
Sullivan and Msall (19) found that preterm children 
scored lower on functional performance in the areas 
of self-care, sphincter control, transfers, mobility-lo-
comotion, communication and social cognition. Snider 
et al. (28) found a wide proportion of delay in func-
tional performance in several areas: mobility, feeding, 
personal-social, communication, cognitive.

Souza and Magalhães (26) found high percent-
ages of delay in self-care abilities. Lemos et al. (27) 
showed that lower gestational ages are associated 
with increased demands for caregiver assistance in 
this same area. Snider et al. (28) showed that 60% 
of the study population had delays in feeding skills, a 
task related to self-care activities.

Lemos et al. (27) pointed out that the major func-
tional delays in their sample occurred in the received 
caregiver assistance for mobility, representing greater 
dependence to perform tasks in this area. Similarly, 
Verkerk et al. (29) found higher percentages of de-
lay in the abilities of this area. Souza and Magalhães 
(26) pointed out that preterm infants take longer to 
acquire walking than full-term infants. Snider et al. 
(28) described that approximately 70% of the study 

Table 2 - Methodological design of the articles included in the review 

Author/
year

Verkerk et al., 2013 Souza and       
Magalhães, 2012

Lemos et al., 
2012

Snider et al., 
2009

Sullivan and Msall, 
2007

Pl
ac

e 
of

 
ev

al
ua

tio
n

At home
Follow-up Clinic and 
at home

Follow-up Clinic Not reported At home

St
an

da
rd

iz
ed

 
In

st
ru

m
en

t u
se

d PEDI
BSID-II

AIMS
IT-HOME
PDMS-2
PEDI

PEDI GMAS
ENNAS
TIMP
AIMS
PDMS-2
BDI
VABS- DLS

WeeFIM
MSCA
VMI

Note: Oxford Centre for Evidence-based Medicine Levels of Evidence March 2009.
PEDI- Pediatric Evaluation of Disability Inven-tory, -BSID-II- Bayley Scales of Infant Development, AIMS’Alberta Infant Motor Scale, IT-HOME- 

Infant/Toddler - Home Observation for Measurement of the Environment, PDMS-2 - Peabody Developmental Motor Scales, NSE- socioeconomic 

level, ADLs- Activities of daily living, CA- Corrected Age, GMAS- General Movements Assessment Scale; ENNAS- Einstein Neonatal Neurobehav-

ioral Assessment Scale, TIMP- Test of Infant Motor Performance, BDI- Battelle Developmental Inventory, VABS-DLS Vineland Adaptive Behavior 

Scales- Daily Living Skills domain, MV-Mechanical Ventilation, IPVH- intra-periventricular hemorrage, WeeFIM- Functional Independence Measure 

for Children, MSCA- McCarthy Scales of Children’s Abilities, VMI- Visual Motor Integration.

(Conclusion)
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areas, and having non-Dutch mothers were risk fac-
tors for functional disability evaluated by PEDI in 
mobility and social function, respectively. Lemos et 
al. (27) showed association between the degrees of 
prematurity and functional performance in children 
born at lower gestational ages who needed further 
assistance in self-care. However, they concluded that 
prematurity and low birth weight on their own does 
not explain the delays in performing activities of 
daily living - ADL or independence.

In general, studies indicate that the combination 
of several factors of biological origin such as neona-
tal complications, or of environmental origin such 
as socioeconomic status, have a cumulative effect 
on the functional development of preterm infants. 

Environmental Context and Attitudes of Care

The results of the analyzed studies indicate that in 
addition to cumulative effects of biological and envi-
ronmental factors, the characteristics of the environ-
mental context and attitudes of care may have effects 
on functional development of children born premature.

Souza and Magalhães (26) evaluated the environ-
mental context of preterm and full term infants, and 
found that preterm infants have a less stimulating 
environment in quantity and quality. In this study, 
the group of preterm infants had lower scores on the 
HOME involvement scale, showing less physical inter-
action between mothers and children. The authors 
discuss the possibility of negligence in the interactive 
activities and playing with the children, as mothers 
are more involved and concerned with other aspects 
such as their health conditions.

Sullivan and Msall (19) note that current health 
status of preterm children influence the caring behav-
ior of families, warning that the cumulative effect of 
environmental and biological factors that influence 
the functional development may also have important 
implications on how parents care their children and 
respond to vulnerabilities. It highlighted that preterm 
parents perceive the readiness for learning functional 
tasks of their children differently from full term par-
ents. Snider et al. (28) believe that poor functional 
outcomes in premature children may result from the 
combination of motor difficulties and parental over-
protection; they experience insecurities in caring for 
their fragile premature baby, or changes related to 
the adaptation of the child in the home environment.

population did not walk at 12 months of corrected age 
and point out that functional changes appear early at 
this same age. 

Regarding the abilities and independence in so-
cial function, Verkerk et al. (29) highlighted it as the 
second highest percentage of delay in their sample 
(8%), revealing the need for received assistance from 
the caregiver in this dimension. Similarly, Lemos et al. 
(27) found this as the second dimension with a large 
proportion of delays, which occurred both in the abili-
ties (14.3%) and in Independence (15.3%) to perform 
tasks in this area. 

Cumulative effects on functional development

Most studies highlight the existence of the cumu-
lative effects of various environmental and biologi-
cal factors influencing the functional development 
of preterm children. Sullivan and Msall (19) state 
that the functional performance suffers cumula-
tive effects of perinatal complications, low birth 
weight, of health status and motor development. 
Moreover, they state that the current health status 
of a preterm infant impacts their performance of 
activities of daily living, and that socio-economic 
level (SEL) influences functional cognition abilities. 
Snider et al. (28) reported that complications such 
as duration of mechanical ventilation, presence of 
intra-periventricular hemorrhage and gender are 
associated with poor motor and functional results 
at 12 months, although in their analysis 80% of the 
variability of developmental outcomes of premature 
children at 12 months were due to other different 
factors of neo/perinatal conditions. 

These authors also showed that low scores in 
motor performance on the Test of Infant Motor 
Performance (TIMP) scale applied immediately 
after birth have a predictive value for functional 
performance. In other words, delays in early motor 
performance may indicate future functional disabili-
ties. Souza and Magalhães (26) equally highlight the 
low motor performances by preterm children in the 
second year of life, as measured by specific instru-
ments and confirmed that environmental factors 
may enhance the biological risk.

Verkerk et al. (29) pointed out that inability in 
performing activities of daily living include factors 
centered on the child and the environment. In their 
study, low scores in the mental and psychomotor 
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The concept of "developmental delay" is com-
monly used by professionals when a child without a 
specific diagnosis does not perform what is expected 
for their age group (32). The first years of life are 
critical for child development, so that functional de-
lays at this stage may have an impact regarding de-
velopment potential and its expression in the daily 
activities and social participation. Activity limitations 
can be understood as the difficulties that individuals 
can have in performing activities, and participation 
restrictions as problems faced while involved in a real 
life situation (33). This could mean greater need for 
assistance at home, at school and in the community, 
as well as less autonomy and ultimately, an impairing 
children’s quality of life.

The reviewed studies have shown functional im-
pairment in three main dimensions: self-care, mobil-
ity and social function. Considering the use of PEDI 
in most of the analyzed studies, we can infer which 
activities are included and evaluated in each area of 
functional development. Self-care include activities 
such as feeding (eating different textures, ability to use 
utensils to eat and drink), hygiene (oral, hair, nose, face, 
hands and body), getting dressed (upper and lower 
body, handling of buttons, zippers, and footwear) and 
sphincter control/toileting tasks. Mobility activities 
include: transfer (in the bathroom and shower, to the 
chair, bed, and means of transport), transport (both in-
door and outdoor environments with distances, speeds 
and different surfaces) and use of stairs (going up and 
down). The social function involves: understanding 
and expression of language, problem solving, interac-
tive social games (with adults and children), playing, 
self-information, orientation of time, household tasks, 
self-protection and community function (34). 

Most preterm infants need to remain under care in 
Neonatal Intensive Care Units - NICU. In these units, 
the main focus of assistance is to keep the child's 
stability and treatment of common systemic and/or 
structural complications with a focus on management 
of equipment and supporting technologies (35, 36). 
Thus, restriction of movement, maintaining posi-
tions and deprivation of stimulating environments 
for development in the immediate neonatal period 
can change the pace of subsequent acquisitions of 
functional self-care abilities such as holding their 
bottle, of mobility such as rolling on the bed, and of 
social function such as recognizing their own name; 
thus, creating delays that are not always overcome in 
the near future, or even in early childhood. 

All the studies concluded their findings with recom-
mendations. Regarding the care provided by health care 
support for children born prematurely, the inclusion of 
assessments are recommended for: functional develop-
ment (19, 27), characteristics and relationships between 
the environmental context in which this development 
takes place (26, 28), and effects of interventions focused 
on the enhancement of functional performance (29). 

Discussion

The analyzed studies have evidenced that children 
born prematurely have significant delays in Functional 
Development at preschool age. The functional devel-
opment involves the capacity and independence in 
performing activities of daily living and a social role 
expected for this age group. The findings compiled in 
this review point out that, although age is corrected 
according to the degree of prematurity and children 
do not present serious health conditions or disability 
at birth, functional delays are found in preschool years. 

These data imply the reflection that corrected age 
may not be sufficient to adjust the evaluation of pre-
term children with respect to functional development, 
and that the early referral of children with clear signs 
of alterations or adverse health conditions at birth 
does not include the entire population with real poten-
tial for losses in development, signaling the need for 
a continuous and detailed approach of all premature 
children. These results may also mean that preterm 
children need to be evaluated by specific tests that are 
based on different normative values for this public, 
since losses are noticeable even with age correction. 

The need for age correction for preterm children 
is still controversial in the literature. Some authors 
advocate its use (15, 16), while others believe that 
age correction may overstate preterm performance 
in comparison to those born full term at two years of 
age (30). D'Agostino et al. (31) reported that despite the 
international recommendation for age adjustment in 
premature infants, most professionals working in pri-
mary care do not use it, and that this fact has important 
implications for the care, such as erroneous detection 
of delays and early prescriptions. The findings of this 
review not only corroborate the need for age correc-
tion in premature infants, but also underline the need 
to reassess the adequacy of it to equalize the assess-
ment. We did not find other studies that discuss how 
satisfactory age correction for premature children.
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to rinse and not swallow, and so on, outlining a 
motor and cognitive repertoire working jointly and 
harmoniously. The same reasoning applies to all 
functional abilities in all areas. These findings call 
upon the comprehensive care and the systematic 
monitoring of premature infants.

The reported effects of current health conditions 
regarding functional performance reflect a real-
ity that we can consider common in preterm and 
full-term children. Being sick is a limiting factor for 
implementing activities of daily living. However, for 
premature infants we must take into account two fac-
tors: the first is that of their greater biological vulner-
ability, arising from the initial immune system weak-
ness, the possible absence of breastfeeding, and the 
overall systemic immaturity that would make them 
potentially prone to developing conditions of adverse 
health, to diseases and to hospitalizations. In addi-
tion, the attitudes of care should also be considered 
for children who have adverse health conditions in 
the present, since they can refer to past experiences 
that were common from the neonatal period; fear, 
anxiety, uncertainty and loss (40), and in this way, 
parents/caregivers may be highly protective and lim-
iting functional development.

Although the amount of evidence on the relation-
ship between the context and attitudes of care on 
functional development is restricted, they cannot be 
ignored when analyzing that this is expressed by the 
performance of daily living activities, independence 
and social roles. Sitting in an adult chair, for example, 
can be a different task to be performed depending on 
type of mobility available in the child's home in terms 
of form and structure, if there is this kind of furniture 
at home or not, and even if the caregiver considers it 
prudent and allows the child to climb onto an adult 
chair. Along the same lines, climbing up the stairs 
with regular steps in the house has different require-
ments than uneven steps, and although the stairs are 
identical, it is possible that caregivers of children of 
the same age consider performing this task for their 
children differently, allowing them to perform this 
activity or instead carrying them up. Despite the func-
tional ability being the same, the capacity to imple-
ment might have variations in different contexts and 
with different attitudes of care that will enhance or 
limit the functional development of the child. There 
are reports of different performance levels between 
preterm infants of different socioeconomic levels and 
from the overprotection of their parents (41).

Similarly, one can judge that the excess of sensory 
stimuli in the NICU environment could create an ad-
aptation or aversion to these types of stimuli (35), 
leading to limitations of activity or participation re-
strictions related to operational difficulties, tolerance 
to be touched and later in interaction with adults and 
children, playing, self-protection, feeding, hygiene, 
getting dressed, and other functional activities in the 
dimensions of self-care, mobility and social function.

Also, the use of mechanical ventilation (MV) in 
neonatal period is very common among preterm in-
fants (37), sometimes requiring intubation and be-
ing deprived of breastfeeding. Prolonged use of MV 
may lead to the establishment of other respiratory 
illnesses (37, 38), in addition to low motor perfor-
mance (38), probably due to limiting the variation in 
positioning the child in their spontaneous movement 
and postural adjustments. These early experiences 
can have repercussions on their functional abilities, 
especially in the areas of self-care and mobility due 
to possible injury in the upper airway, underdevelop-
ment of musculoskeletal, neurological and sensory 
systems, whose integrity is essential for execution of 
activities in these areas.

From these previous aforementioned discus-
sions, we can learn that neonatal experiences and 
length of NICU stay are important for functional 
development. Functional delays can already be 
perceived in the first 12 months (28), and can be 
seen in the delay in the acquisition of independent 
walking. Confirming the results of studies in this 
review, Restiffe and Guerpelli (39) found that pre-
term infants walk a month later than term infants, 
being predictors for this acquisition the weight and 
height of birth as well as length of stay in the NICU.

Additionally, studies show that the functional 
development of a preterm infant is not the result 
of the influence of a single factor, but it suffers 
from the cumulative effects of factors of various 
elements, such as low birth weight and socioeco-
nomic status. This is probably due to the complex-
ity of the functional activities of daily living which 
concentrate various competencies produced by 
integrity and development of multiple domains. 
For example, the self-care functional activity of 
brushing teeth implies that the child has motor 
coordination, dexterity, knows the tools needed for 
this activity (toothbrush and toothpaste), knows 
what they are for, how to handle them, knows how 
to perform a task with several steps, has the ability 
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Thus, considering the context and providing tools for 
parents for care practices in relation to the real potential 
of their children according to their age, health condition 
and history of prematurity may collaborate to maximize 
functional development and perhaps reduce the effects 
of adverse conditions of multiple risk factors.

Conclusion

This review has shown that children exhibit delays 
in functional development, particularly in three areas: 
self-care, mobility and social function, even despite 
age correction. Cumulative effects of biological and 
environmental factors interact with prematurity and 
affect functional development of preterm infants in 
early childhood. Functional development may be re-
lated to care practices and the context in which the 
subjects are inserted.

Thus, monitoring of these children should include 
all these aspects, in order to provide support for the 
creation of more favorable conditions and to limit the 
harmful effects of prematurity on development. It is 
recommended that future studies qualitatively ex-
plore delays in the functional development of prema-
ture infants, as well as effective strategies to promote 
their development, aiming at a more qualified and 
specific assistance to the demands of this population.

The scarcity of articles available in the literature 
on the subject in question and restricted levels of 
the evidence included in this review, even despite 
the methodological consistency thereof, can be men-
tioned as study limitations. This fact underlines the 
need to deepen the knowledge in this area.
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