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Abstract

Introduction: Evidence indicates that HIV-positive children have a lower motor performance compared to 
uninfected children. The analysis of the factors that determine these changes is very important for the imple-
mentation of rehabilitation strategies. Objective: To analyze the motor development of seropositive children and 
compare it to the performance of healthy children with normal neuropsycomotor development. Materials and 
Methods: Eight children were evaluated, aged between four and six years, divided into two groups: Group I  
(n = 4) composed of HIV-positive children without any secondary disease and Group II (n = 4) composed of 
healthy children, matched to Group I by sex and age. The Peabody Developmental Motor Scales (PDMS-2) for 
gross motor function and fine motor function were used to evaluate motor performance. Results: In both groups, 
most of the children presented an average or above average motor performance, according to normal data of 
PDMS-2. The analysis indicated no inter-group differences in the gross scores (p > 0,05, Mann-Whitney 
test) or motor quotients (p> 0.05, Mann-Whitney test). However, intra-group analysis indicated a marginally 
significant difference between motor quotients (p = 0,07, Wilcoxon test), with higher fine motor quotient in both 
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groups. Conclusion: The data suggest no significant difference between the motor performance of HIV-positive 
children and healthy children. These results contribute to the analysis of motor development of HIV-positive chil-
dren, raising questions about factors that may influence the motor development of these children. 

Keywords: HIV infections. Child development. Motor function. Physical therapy.

Resumo

Introdução: Evidências indicam que crianças soropositivas apresentam um desempenho motor inferior ao de 
crianças não infectadas. A análise dos fatores que determinam essas alterações é de extrema importância para a 
implementação de estratégias de reabilitação. Objetivo: Analisar o desempenho motor de crianças soropositivas 
e compará-lo ao desempenho de crianças saudáveis, com desenvolvimento neuropsicomotor normal. Materiais e 
Métodos: Foram avaliadas 08 crianças, com idade entre 4 e 6 anos, divididas em dois grupos: Grupo I (n = 04) 
composto por  indivíduos HIV positivo sem presença de qualquer tipo de doença secundária e o Grupo II ( n = 04) 
composto por crianças saudáveis, pareadas ao Grupo I quanto ao sexo e idade.  As escalas de função motora grossa 
e função motora fina da Peabody Developmental Motor Scales (PDMS-2) foram utilizadas para avaliação do desem-
penho motor. Resultados: Em ambos os grupos, a maioria das crianças, apresentou desempenho motor na média 
ou acima da média, segundo os dados normativos da PDMS-2. A análise inter-grupos não indicou diferenças quanto 
aos escores brutos (p > 0,05; teste de Mann-Whitney) ou quocientes motores(p > 0,05; teste de Mann-Whitney). 
Entretanto, a análise intra-grupos indicou uma diferença marginalmente significativa entre os quocientes motores 
(p = 0,07; teste Wilcoxon), com valores mais elevados do quociente motor fino em ambos os grupos.  Conclusão: Os 
dados sugerem que pode não haver diferença significativa entre o desempenho motor de crianças HIV positivo e 
crianças saudáveis. Estes resultados contribuem para a análise do desenvolvimento motor de crianças soropositivas, 
levantando questões sobre fatores que podem influenciar o desenvolvimento motor destas crianças.

Palavras-chave: Infecções por HIV. Desenvolvimento infantil. Função motora. Fisioterapia.

Introduction

Acquired Immunodeficiency Syndrome 
(AIDS) is caused by infection with the Human 
Immunodeficiency Virus (HIV), a retrovirus that rep-
licates inside cells of the immune system (1-3). In this 
process, the cells are destroyed and the capacity of 
the organism to fight common diseases decreases, 
leaving the person subject to the onset of opportunis-
tic infections (4, 5). It is estimated that in recent years, 
in the regions of Central America and South America, 
92,000 people have been infected with HIV; a third of 
those were residents of Brazil (6). The incidence rate 
in Brazil is higher in adults aged 25-49 years, with an 
increase in this number over the past decade. In such 
cases, transmission can occur through sexual contact 
or contaminated blood exposure. In children under 
five years of age, the major form of transmission is 
through vertical transmission, namely, from mother 
to child and can occur during pregnancy, labor and 
delivery, or or through the breast milk (7).

Brazil reduced the incidence of AIDS in children 
under five years of age by 49% from 1998 to 2008 
(1, 8, 9). This decrease is due to the implementation 
of the Ministry of Health recommendations from the 
1990s, specifically for pregnant women with HIV, in-
cluding: the introduction of antiretroviral therapy, 
HIV testing and counseling during pregnancy, viral 
load monitoring and CD4+ cell counts, access to spe-
cialized services, as well as guidance related to not 
breastfeeding in these situations (10).

Neurological disorders are common in HIV-infected 
individuals, and are attributed to virus action in the 
central nervous system (CNS) or secondary to op-
portunistic infections and tumors (11). Children have 
more complications compared to adults because their 
brains are under development and therefore are more 
prone to CNS injuries resulting from an early HIV infec-
tion (12). These injuries can be determined by minor 
symptoms of hyperactivity and irritability, to the most 
complex pictures of progressive or non-progressive 
encephalopathy. The presence of calcification in the 
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bringing improvements in motor development and 
quality of life of these children.

In this context, the aim of this study was to 
transversely analyze the motor performance of HIV-
positive children, and compare it to the performance 
of uninfected children with normal development.

Material and methods

This was a cross-sectional study, conducted in 
the Physiotherapy Clinic in Pediatric Neurology of 
UNICAMP University Hospital (State University of 
Campinas - UNICAMP). The sample consisted of eight 
children of both genders, aged four and six years, 
which were divided into two groups. For the compo-
sition of Group I, children followed at the Pediatric 
Clinic of UNICAMP University Hospital were recruit-
ed, of both genders, aged 0 - 6 years, with HIV by ver-
tical transmission or blood transfusion. Seronegative 
children, affected by serious illnesses, with cognitive 
and/or neurological deficits and a hospitalization 
episode within the past three months were excluded. 
Group II was composed of healthy children of both 
genders, born full term with a normal neuropsycho-
motor development history. These children were 
recruited at a Kindergarten school of Campinas-São 
Paulo, being paired to the children from Group I ac-
cording to gender and age. This group did not include 
children with a history of neurological, orthopedic or 
cognitive deficits.

Initially, a patient screening was performed through 
medical files, according to the inclusion and exclusion 
criteria described above. Nine children eligible for 
Group I were recruited, however, only four agreed to 
participate. The legal guardians of the children in this 
group were approached during consultation at the 
Pediatric Clinic of the UNICAMP University Hospital, 
or contacted by telephone and verbally informed about 
the research proposal. The same occurred with the 
participants of Group II, which were subjected to 
screening within the specific inclusion and exclusion 
criteria for this group. In this case, the approach oc-
curred during school hours, by letter and/or commu-
nication via the school principal. The Terms of Free 
and Informed Consent was signed by the legal rep-
resentatives of the children who participated in this 
study, agreeing with their participation. The research 
protocol of this study was prepared according to the 

white matter and basal ganglia, by release of pro-in-
flammatory cytokines and free radical produced by the 
virus, are one of the possible causes of encephalopathy 
in HIV-infected children (12, 13, 14).

Neuropsychomotor developmental delay (NPMD) 
is a common consequence of encephalopathy, and 
is more severe in young children between 18-29 
months (13, 15). A study performed with 173 chil-
dren with HIV indicated the occurrence of some type 
of neurological impairment in 67% of the sample, 
with NPMD along with language delay, intellectual 
disability, pyramidal syndrome and hyporeflexia ob-
served more frequently (16).

Another study showed the importance of reha-
bilitation in motor development when comparing 
two groups of seropositive children. The group that 
performed physical therapy for one year had a sig-
nificant improvement in motor skills compared to 
the group without stimulation. However, even with 
the improvement, the experimental group remained 
with scores below normal levels, indicating a need 
for continuity of care (17).

In addition to the NPMD, seropositive children may 
have less muscle trophism and strength in the lower 
limbs and lower agility when compared to uninfected 
children (18). These children have calcium deficiencies 
and alterations in bone development, which interfere 
with normal growth, and therefore, their neuropsycho-
motor development (8, 19). Leandro & Merhi, et. al., 
(20) observed that the occurrence of reduced growth 
and weight gain can be present in HIV-infected chil-
dren from the first year of life, being directly associated 
with reduced survival. The occurrence of lower height 
and weight may also be observed in children in severe 
stages of the disease (21).

The neuropsychomotor development occurs 
through task demands, individual biology and the 
environment, thus, the acquisition of certain motor 
behaviors leads to essential repercussions both in 
their motor and intellectual development (22, 23, 
24, 25). Along with the maturation of the child into 
adulthood, achieved by introduction of antiretroviral 
treatment, some changes in the normal neuropsycho-
motor development can appear, which can influence 
education, work and the future social life of these 
individuals (26, 27). Therefore, it becomes extreme-
ly important to conduct studies to elucidate these 
changes, in order to implement rehabilitation meth-
ods to prevent the progression of deficits, thereby 
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guidelines proposed in Resolution no. 196/96 of the 
National Health Council on research involving human 
subjects, and was approved by the Research Ethics 
Committee of UNICAMP (Protocol no: 497/2011).

The motor performance assessment was per-
formed at a predetermined moment, and the location 
of the assessment for Group I was the Physiotherapy 
Clinic in Pediatric Neurology of UNICAMP University 
Hospital; for Group II, the location was the school 
environment during class hours, at moments which 
did not interfere with school activities. 

For data collection, in order to characterize the 
sample in Group I, a card was used with data on the 
history of the disease, mode of transmission, and 
medication treatment. The assessment of motor per-
formance was realized by the Peabody Developmental 
Motor Scales - Second Edition (PDMS - II), whose pur-
pose is to assess fine and gross motor skills, which 
are developed from birth to six years of age (28, 29).

The PDMS - II is composed of two scales for evaluat-
ing gross (170 items) and fine (112 items) motor func-
tions. The gross motor function scale consists of four 
subscales: Reflexes (8 items), to evaluate the persistence 
of primitive reflexes, or the lack thereof; Stationary (30 
items), which includes balance and strength in different 
static postures; Locomotion (89 items), which observes 
balance and strength in dynamic postures; and Object 
Manipulation (24 items), which evaluates the handling 
objects of varying sizes and different distances. A scale of 
fine motor function consists of two subscales: Grasping 
(26 items), which examines different types of tweezers 
and manual coordination; and Visual-Motor Integration 
(72 items), whose function is to assess eye-hand coor-
dination (28, 29).

Each item is adjusted to the age, in an increasing 
sequence according to the level of difficulty. So, the 
child begins testing at the point of the scale regarding 
his age, and each assessment item receives a score of 
0 - 2; 2 = when the task was performed according to 
the criteria specified in the manual; 1 = performance 
was similar to the established criteria, but did not 
totally satisfy it; 0 = the task cannot be performed. 
The results can be represented in an overall score, 
standard score and motor quotient: fine (FMQ), gross 
(GMQ) and total (TMQ), the latter being the sum of 
the former (28, 30).

The motor assessment was conducted by trained 
researchers, by using the original PDMS- II materials 
kit (28). The approximate time to perform a thorough 
evaluation was 90 minutes.

Table 1 - Characterization of the groups according to 
gender and age

Group I (n=4) Group II (n=4) 

Gender

Female 3 2 

Male 1 2

Age (months)

Minimum 64 53

Mean (±SD) 67.25 ± 3.59 62.25 ± 6.50

Maximum 72 68

The collected data were computerized using the 
SPSS statistical software (version 13.0 for Windows). 
For descriptive analysis, values for frequency, mean 
and standard deviation were used. The non-para-
metric statistics were used for inter-group (Mann-
Whitney test) and intra-group (Wilcoxon test) com-
parisons, and the significance level was p ≤ 0.05.

Results

Data characterizing the groups according to gen-
der and age are presented in Table 1. In Group I, the 
transmission of the virus occurred during pregnancy 
(n = 2) or breastfeeding (n = 2). All children in the 
group (n = 4) received antiretroviral treatment since 
birth, and more than half (n = 3) had a history of 
hospitalizations.	

Table 2 shows the classification of motor perfor-
mance of the groups in each subscale, according to 
the normative data present in PDMS - II. Note that 
most of the subjects showed performance at or above 
the mean in both the fine motor function and the 
gross motor function subscale. In Group I, two chil-
dren (50%) were classified as below the mean on the 
Object Manipulation subscale; in Group II, only one 
child (25%) was classified as below the mean on the 
Locomotion subscale.
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Table 2 - Classification of motor performance of the groups

Group I (n=4) Group II (n=4)

 Below
 mean

Mean Above 
mean

Below 
mean

Mean Above 
mean

Stationary 0% 100% 0% 0% 100% 0%

Locomotion 0% 75% 25% 25% 25% 50%
Object Manipulation 50% 50% 0% 0% 100% 0%

Grasping 0% 100% 0% 0% 100% 0%
Visual-Motor 
Integration

0% 25% 75% 0% 25% 75%

Table 3 - Mean and standard deviation values of the gross scores obtained by groups on each PDMS - II subscale

Group I Group II p

 Minimum Mean (±SD) Maximum Minimum Mean (±SD) Maximum

Stationary 53 56.5 (±2.38) 58 53 55.25 (±3.20) 58 0.64

Locomotion 170 174.25 (±3.30) 178 163 171 (±7.62) 178 0.66
Object 
Manipulation

34 40.25 (±4.65) 45 41 43.75 (±2.22) 46 0.19

Grasping 52 52 (±0.00) 52 51 51.75 (±0.50) 52 0.32
Visual-Motor 
integration

138 141.75 (±2.87) 144 135 141.25 (±4.19) 144 0.77

Note: Mann-Whitney test. p > 0.05

Table 4 - Quotients obtained by the groups on the Motor quotient by the PDMS – II in mean value and standard deviation

Group I Group II p

 Minimum Mean (±SD) Maximum Minimum Mean (±SD) Maximum

GMQ 85 97.5 (±9.95) 109 87 102.25 (±11.53) 113 0.38

FMQ 100 112.75 (±9.29) 121 171 (± 7.62) 178 0.66

TMQ 90 104 (±10.55) 115 106 115 (±6.00) 118 0.88

Grasping 52 52 (± 0.00) 52 51.75 (± 0.50) 52 0.32

Visual-Motor 
integration

138 141.75 (±2.87) 144 100 108 (±7.70) 116 0.66

Note: GMQ = Gross motor quotient. FMQ = Fine motor quotient. TMQ = Total motor quotient. Mann-Whitney test. p > 0.05 

Table 3 shows the comparison between Group I and 
Group II, in relation to the gross score for each of the mo-
tor subscales, without stating statistically significant dif-
ferences between groups (Mann-Whitney test, p > 0.05).

Table 4 shows the motor quotient data (fine, 
gross and total) for both groups. Although Group II 

obtained higher mean scores, there was no significant 
difference between groups (p > 0.05).

When analyzing intra-group differences between 
the FMQ and GMQ, a marginally significant difference 
(p = 0.07) was observed, with higher values for the 
FMQ in both groups (Figure 1).
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deficit in some brain areas that act in the control of gen-
eralized and conditioning strength. The results of this 
study, however, suggest that the observed difference 
can also be found in healthy children, which support the 
results obtained by Melo (24) when the children’s mo-
tor profile between three and six years was assessed.

Malnutrition has been identified as a factor that 
may result in a worsening of motor deficit, and is very 
common in people with HIV because of malabsorp-
tion of nutrients, metabolic imbalance, and poor eating 
(34). Malnutrition can decrease strength and muscle 
mass, leading to lower ability to perform physical ac-
tivities, further slowing the learning of movements 
(18, 20). In this study, the children of the HIV group 
had good eating habits, proper medical and parental 
care with regard to food, and lack of exposure to envi-
ronmental factors considered to be of risk, which may 
have led to good motor performance in this group.

The negative environmental factors and other 
adverse comorbidities are equally important in this 
context (16). Seropositive children living in foster care 
had a worse performance on the fine motor PDMS- 
II scale, when compared to children living in family 
homes, which confirms the influence of the external 
environment on motor acquisition (35). In our sample, 
participants lived in fixed homes with their parents 
(biological or adoptive), receiving health care and edu-
cation, which can have determined positive results.

Neurological deficits are also determining factors 
for alteration in psychomotor development (21). 
Most of the research that indicates the occurrence of 
NPMD in children with HIV, does not specify whether 
the children who composed the study sample were 
suffering from neurological diseases or other con-
ditions that may compromise motor development 
(14, 17, 20). Other authors, however, claim that the 
studied children have some form of encephalopathy 
associated to HIV (21, 27). Therefore, the good per-
formance observed among children with HIV, in the 
current research, can be related to the absence of any 
secondary disease or neurological deficit that could 
compromise motor development.

Earlier treatment with antiretroviral medication 
is also associated with gains in motor and cognitive 
development (36). According to data collected from 
the interviews with parents of the children, the study 
participants received medication and medical care 
since birth, which may have contributed to a bet-
ter motor development, reflected in the results of 
this study.

Discussion

The data analysis indicated no difference between 
the motor performance of children with HIV and un-
infected children, which disagrees with evidence re-
garding the occurrence of motor development delay 
in this population (13, 14, 17, 20, 21, 27, 31, 32).   

In a study conducted by Smith et al., (33) the PDMS-
II was used to evaluate the motor development in 
children with HIV. Data analysis obtained in the first 
evaluation, performed at two years of age, indicated 
below average results compared to normal values in 
the scales of gross and fine motor. However, when the 
same children were re-evaluated, after 18 months, im-
provements in gross scores and motor quotients were 
found, but not enough to equate them to the average 
healthy children (33). Rie et. al., (15) corroborated 
this data, concluding that HIV-positive children aged 
between 18 and 29 months had worse motor perfor-
mance on the PDMS-II when compared with children 
aged between 30 and 72 months who were also infect-
ed. In the present study, older children were evaluated, 
with an average of five years, which could suggest an 
improvement in their motor skills over time, explain-
ing the similarity observed between the groups.

For intra-group comparisons, a marginally sig-
nificant difference between the FMQ and GMQ was 
observed, and the FMQ was higher in both groups. 
According to Smith et. al., (33) this difference could be 
related to the fact that children with HIV have a higher 
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Figure 1 - Mean values and standard deviation of the gross 
and fine motor quotients for both groups. Legend: GMQ = 
gross motor quotient; FMQ = fine motor quotient. Wilcoxon 
test, * p = 0.07
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of Health, the HIV Medicine Association of the In-
fectious Diseases Society of America, the Pediat-
ric Infectious Diseases Society, and the American 
Academy of Pediatrics. MMWR Recomm Rep.  2009; 
58(RR-11):1-248.

6.	 Programa Conjunto das Nações Unidas sobre HIV/
AIDS (Unaids). Relatório Global sobre a Epidemia de 
AIDS. [Cited in 8 jun. 2011]. Available from: http:// 
www.unodc.org/documents/lpo-brazil//noti-
cias/2010/11/RELAToRIO_MUNDIA L_20101123_
FS_America_Latina_America_do_Sul_csa_em_en_PORT.
pdf.

7.	 CPLP/ONUSIDA. Epidemia de HIV nos países de lín-
gua portuguesa: situação atual e perspectivas futuras 
rumo ao acesso universal à prevenção, tratamento 
e cuidados. [Cited in 8 jun. 2011]. Available from: 
http://www.onu-brasil.org.br/doc/VIH_em-paises_
Lingua_Portuguesa_2Edicao-FINAL.pdf.

8.	 Oliveira HW, Veeck EB, Souza PHC, Fernandes A. 
Avaliação radiográfica da idade óssea em crianças 
infectadas pelo HIV por via vertical. Radiol Bras. 2006; 
39(1): 27-31.

9.	 Pacheco Filho RJ, Santos HF. Estudos Brasileiros 
sobre Demência Associada ao HIV. DST- Jornal 
Brasileiro de Doenças Sexualmente Transmissíveis. 
2008; 20(3-4): 196-203.

10.	 Luiza MH, Alberto NRJ, Carmen SBD, Heloisa H, Maril-
iza HS. Relatório do projeto de pesquisa: avaliação da 
transmissão vertical do HIV no estado de São Paulo, 
Brasil. São Paulo, Programa Estadual DST/AIDS de 
São Paulo. 2010. 32p. 

11.	 Gissleân M., Hagberg L. Antiretroviral treatment of 
central nervous system HIV-1 infection: a review. HIV 
Medicine. 2001; 2: 97-104.

12.	 Capelo AV, Sá CAM, Rubini NP, Kalil RS, Miranda E. 
Impacto da Neuro-AIDS na infância. DST- Jornal 
brasileiro de Doenças Sexualmente Transmissíveis; 
2006. p. 259-62. 

Current data indicate a decrease from 16% to 
2% of vertical HIV infection rate in countries that 
have intensified care during pregnancy (10). This 
fact may have contributed to a greater difficulty in 
selecting children in the age group of interest for this 
study, even in a reference center in the area (Pediatric 
Clinic of the UNICAMP University Hospital), in con-
trast to the large number of infected older children 
and adolescents.

Conclusion

In contrast to most studies on the motor perfor-
mance of children with HIV, the results obtained in 
this study did not show significant differences in re-
lation to healthy children. These data contribute to 
the analysis of motor development of children with 
HIV, suggesting questions about the factors that may 
disguise the motor performance of these children. 
Future studies with more expressive samples will 
contribute to further clarification of the effect of 
such factors.
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