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Physical activity and nutritional status of Brazilian
children of low socioeconomic status: under nutrition
and overweight
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The aim of this study was to analyse the level abitual physical activity (HPA) and nutritional &ta of
children attending selected public schools in Bradihe sample comprised 1719 participants who mrige
age from 11 to 14 yrs with 861 females (F) aged@4R0yr and 858 males (M) aged 12.7+1.0yr. The tshor
form of the International Physical Activity Questitaire (IPAQ) was used to measure HPA. Nutritictatus
was assessed using the body mass index (BMI). Btatianalyses included ANOVA followed by the pbste
Tukey-test P < 0.05) which showed a statistically significarffetence between M and F in time spent in
moderate intensity physical activity. F completedrenmoderate intensity physical activity than M vees
time in vigorous physical activities was higheiMnthan F. Analyses of BMI and IPAQ categorical scaseng
Pearson product moment correlations with subsedftisher Z transformation showed values of Z = Gat9
females and Z = 0.44 for males, indicating a lovatienship between these variables. HPA levels gtbw
93.7% of the M and 91.1% of the F were at leastimally active. According to BMI values, 7.3% of the
cohort was underweight; 83.0% normal weight; 8.3%raeight and 1.3% obese. These results demand
attention, particularly for children at the lowerdeof nutritional status and HPA levels due to plotential
negative impact on their growth and developmenthatother end of the nutritional spectrum, onedsde be
concerned regarding the levels of excess body weigginly considering the poor region in which théldren
live.
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Introduction

Many studies have addressed the importance ofdstrg as for other questionnaires used in the measurenfent

habitual physical activity (HPA) in populations whdow  HPA. A further reported strength of IPAQ is thdidiay

levels of HPA are significantly related to the depenent  of the questionnaire to predict energy expenditufde

of chronic disease¥> Socioeconomic status and physical prevalence of obesity is increasing world-wide Juding

activity among adults is inversely associated inettgped  in developing countries such as Brazil where hijes of

countrie$, but little is known about the physical activity undernutrition have also been reported.Traditional

habits of people who live in developing countri€$.par-  explanations for the increase in obesity includduced

ticular interest is the HPA of children and adoteds from  physical activity and consumption of high fat diefsur-

very low social levels however very few studies éav ther, as traditionally poor countries develop therea

addressed this issue. In addition, numerous metbgital  trend for individuals living in rural areas to mige to

challenges exist in the development of approprimgs®-  urban districts. This is also associated withduecgion in

surement instruments for such analyses. physical activity and is therefore a further rigictor for

While reliability coefficients of children’setf-report  obesity?

questionnaires reported in the literature are hshigh®°a

drawback in the validation of self-report instrurteehas

been the lack of a gold standard measure of pHyaata

vity.®1° Despite these shortcomings there are many advan-

tages of the self-report instrument including tlepacity

for administration in large populations and the mtenance ﬁo”eipon&ence adslre;st: dF_’VOf- Andrewl Hi(|j|5. US(?hOO'_t of f
H ’ il 13 H uman ovemen uaies ueenslan niversi (0]

of participants’ usual aC.“VIti,l' . A number O.f SFUdIeS Technology, Victoria Park Ro,ad,QKerin Grove, Quéam)%/,

have assessed the physical activity level of Bieaziado- A siralia 4059

lescents using questionnairés? Matsudd® assessed the Tel: +61 7 3864 3286 : Fax: +61 7 3864 3980

validity and reliability of the International Phgal Activi- Email: a.hills@qut.edu.au

ty Questionnaire (IPAQ) in Brazil and found similarlues ~ Accepted 10th October 2005




218

PR dos Santos Amorim, RC de Faria, NM Byrne andHi{iB

A relatively new phenomenon in developing does
such as Brazil is the combination of underweighthl-
dren and overweight in adults, frequently coexgstimthe
same family’* In Latin America, 40% of families live in
extreme poverty and malnutrition is the largestrseof
illness and premature death in this regfionFor example
in Sao Paulo, Brazil, 30% of children living in sifya

tugal and Sweden) in populations aged between dBan
years.

In the present study a modified version of tRAQ
was used to estimate habitual physical activitydonger
adolescents, a means of initial screening in a ladipn
of very low socioeconomic status. There is a plethof
self- or proxy-report measures of physical activity

towns are malnourish&tland a study of children aged 6 young people however there is no internationalteated
and 14 years in Cuba reported that 16.7% were undestandard for the measurement of physical activitghil-
nourished® The choice of a nutritional and/or physical dren?® In short, despite the wide variety of field metho

activity instrument depends on the nature of the\stits
capacity to provide a realistic indication of thecisl
setting in Latin America, and cost-effectivenessatb
minister. Recognising the portability of the IPAG3tru-
ment, the objective of this study was to analyselével
of HPA and nutritional status of children attendisg-
lected public schools in Brazil. However, mosttloése
studies were of small to moderate sample sizes trami
the clinical effectiveness of ST is not acceptedubghout
the medical community.

Materials and methods
Participants

available no single measure has proven valid, biglja
and logistically feasible. One of the additionhallenges

is that alternative scoring protocols make it vdifficult

to compare results between studies. Many chiltieare

a limited ability to recall all episodes of actiitaccu-
rately report duration and intensity, and sometinmés-
understand concepts being measured. However, the mo
dified form of administration and period of clac#ition
used in this study helped to reduce these problems.

The IPAQ was applied during an interview beau
there is evidence that interview measures havegro
psychometric characteristics than self-administeres-
sured’, specifically when considering the ‘last week’ of

The sample comprised 1719 children attending publiphysical activity. Three weeks prior to the admiiration

schools in several cities in the northern area afhadl
Gerais State, a region in which the Brazilian gowent
launched the project, ‘Zero misery.’ Participantsged in
age from 11 to 14 years, with 861 females (F) (rage

of the IPAQ physical education teachers asked i&hildo
take notes about their daily physical activity dnihg
this information to the next class for comment.

= 12.7yr; SD = 1.0) and 858 males (M) (mean age Fablel. Descriptive dat.

12.7yr; SD = 1.1). All procedures had the suppdrt o
school Principals and the authorisation of parentsare-
givers, with the anonymity of all participants gamateed.

Study design
All measurements were administered during physdat

Male Female
N 858 861
Age (yr) 12.7 (1.0) 12.7 (1.1)
Height (cm) 153 (0.1) 1.54 (0.1)
Weight (kg) 43.8 (10.3) 44.4 (8.6)
BMI (kg/m?) 18.4 (2.8) 18.6 (2.7)

cation classes in the first evaluation of the sthaar,
between February and March 2003, by a trained w@am
physical education teachers.

Anthropometric measurements

Relative weight status was assessed using the inadg
index (BMI). Calibrated portable scales were used t
measure weight while participants were wearing tligh
weight clothing and no shoes. Height was measwrtd

a metal tape while participants were barefoot whitbir
head in the Frankfort plane. All measurements vpere
formed during morning hours. Classifications forepv
weight and obesity were based on the values defiyed

BMI = Body Mass Index

During this three week period knowledge regarding a
number of the important terms used in the instrumers
standardised. For example, terms such as exeptiye,
sical activity, intensity of activity (low, modemtand
vigorous), leisure-time, domestic activities, woekated
and transport-related time was explained. Thigpdtkito
ensure that children had an unambiguous understgndi
of the types of activities to be assessed by eR&QI
item, along with practical examples in the courbety/-
sical education classes. The IPAQ short form assess
physical activity undertaken across a comprehensate

Coleet al,?® and the limits for underweight were based onof domains including leisure time, domestic acist

the NCHS$® recommendations.

Habitual physical activity measurement
The instrument used to measure HPA was the shart for

work-related and transport-related time andhgjit The

Table 2. Differences between IPAQ categorical score
BMI, age and gender

(version 8) of the International Physical ActiviQue-

IPAQ categorical NW x UW NWx OW OWx UW

SCores

stionnaire (IPAQJAnnex 1)>’ The IPAQ was developed
as a standardised instrument for use in a rangmpd-
lations and therefore allows for comparative aresyise-
tween study cohorts. The validity and reliability the
instrument was tested in 14 research centres icolB-

walking MET-
min.week

moderate MET-
min.week

vigorous MET-
min.week

11-13y-F*  13y-F* 11-13y-f*

11y-f* 11y-m* 11-12y-m*

12-13y-m*

tries (Australia, South Africa, Brazil, Canada, teudi

States, Finland, Guatemala, England, Italy, Japam, P *P<0.05; y =years;f=female; m = male _
NW = Normal weight; UW — Underweight; OW = Oweight;
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Table 3. BMI categories distribution by gender and age.
Underweight Normal weight Overweight Obesity
Age (yr) 11 12 13 14| 11 12 13 14| 11 12 13 14 11 123 14
Male 9.9 8.0 106 6.1 809 773 796 886 84 1281 45 0.8 1.6 1.7 0.8
Female 4.5 8.2 3.4 4.3 82.6 80.1 90.2 86.1 9.0 1.6.4 7.8 3.9 39 0.0 1.7

specific types of activity that are assessed arkkimg
moderate-intensity activities and vigorous intgnsitti-
vities. Frequency (measured in days per week)dana-
tion (time per day) were collected for each spedype
of activity. The items were structured to provaiparate

Analyses of BMI and IPAQ categorical score using
Pearson product momerdorrelations with subsequent
Fisher Z transformatiorshowed values of Z = 0.49 for
females and Z = 0.44 for males.

scores on walking; moderate-intensity; and vigorousDiscussion

intensity activities as well as a combined totalredo de-
scribe overall level of activity. Computation difet total
score required summation of the duration (in migugand

As is the case in many countries, there are nolaecu
trend data on patterns of physical activity in Hiaz
children®! Results of the present study showed that males

frequency (days) of walking, moderate-intensity andare engaged in more vigorous physical activity tfen

vigorous-intensity activity. The MET values and fotami

for computation of MET-minutes were derived from the

IPAQ validity and reliability study® The three formulae
are:

1. Walking MET-minutes/week = 3.3*walking
minutes*walking days

Moderate MET-minutes/week 4.0*moderate-
intensity activity minutes*moderate days

Vigorous  MET-minutes/week 8.0*vigorous-
intensity activity minutes*vigorous-intensity days.

2.

3.

Data management and analysis

Analysis of variance (ANOVA) was used to identifg-s
nificant differences between gender and each IPA®-c
gorical score (inactive, minimally active and hkalt
enhancing physical activigHEPA) active). Statistically
significant differences were accepted at a proligtével
of 0.05. Post-hoc comparisons were used to idethi
location of differences by Tukey’s test. To verdiffe-

rences in walking MET-minute/week, moderate MET-

males and normal weight boys of 11-12 and 13ymndp

Table4. BMI category distribution by gender

Under- Normal Over- Obesity
weight weight weight
Male 9.6 80.5 8.5 13
Female 5.0 85.4 8.2 14

more time in vigorous activities than their undegigit
and overweight counterparts. Despite this diffeegmyirls
completed more moderate physical activity than male
Further, normal weight girls of 11 and 13 yearsagé
spent more time in moderate intensity and walkioti a
vities than their underweight and overweight cotpaes.
However, when considering the combined percentdge o
participation in moderate plus vigorous activityales as

a group were more active than females. This finding
consistent with an earlier study of Brazilian cheid?
which reported that girls devoted less time to nie@dy
vigorous games than boys and that girls had lowel t
energy expenditure. Similarly, Blackt al.¥ in an

minute/week and vigorous MET-minute/week betweeranalysis of 574 doubly labelled water measurasen

BMI categories (underweight, normal weight and ever
weight) T-testwas used by age and gendePearson
product momentorrelations were used to analyse BMI
and IPAQ categorical score relationships by gendéh
subsequerttisher Z transformation.

Results
Descriptive data are shown in Table 1. Resultelation

from multiple investigators verified that normalisea-
lues for total energy expenditure were 11% lower in
women and girls than in men and boys across tlee lif
span. These observations do not resolve the iskue o
whether the low energy expenditure of the prepabert
girls can be attributed to the natural consequerficsex-
related differences in energetic physiology or ket
undesirable cultural factors were involved, suchless

to HPA showed that 6.3% of males and 8.9% of femaletime spent in vigorous games such as sotcer.

were inactive; 46.4% of males and 48.7% of femalese
minimally active; and 47.3% of males and 42.4% ef f
males were classified as HEPA active.

The majority of the participants in the cutretudy
(M = 93.7%; F = 91.1%) reported levels of physical

Differencesactivity at least minimally active. However, 6.3%the

among IPAQ categorical scores by BMI categorie® agmales and 8.9% of the females were inactive. Tevsl|

and gender are shown in table 2 only where a sogmi
difference P<0.05) was found.

Analyses showed a statistically significanffedence
between males and females in the following varkble
moderate MET-min.weekP&0.05) with females com-
pleting more moderate activities than males; vigero
MET-min.week P<0.05) with males higher than females.
In relation to BMI categories values by gender age
are shown as percentages in table 3 and distribdttjo
gender of the total sample in table 4.

of inactivity is particularly concerning given ttage of
the sample and recognising that the developmenbef
sity during prepuberal years is generally a slovd an
gradual proces¥. Higher levels of participation in phy-
sical activity can provide greater health bendiitsvever
there is no consensus regarding the exact amouygttyef
sical activity for maximal health benefits, partanly in
children. Low levels of physical activity can haaesig-
nificant impact on the risk of becoming obese and i
undernourished children, perhaps the limited akdita
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of nutrients affects their motivation for involvemntein In the United States, increasing energy inthles
habitual physical activity, allowing the body toeperve paralleled the rising prevalence of obesity sin&80°
its scarce resources. suggesting that increased energy intake is likelpd an

Analyses of nutritional status found that 9.@males important underlying factor in the increased numbgr
and 5.0% of females in our study were underweightoverweight and obese individuals. Similar trends in
These results were consistent with data from ther 199energy intake have not been reported in Brazilh&ata
survey undertaken by the Brazilian Agency whichnidu comparison of national food intake surveys revealed
that 10.6% of males and 6.5% of females respegtivel decrease, rather than an increase, in mean calorie
were underweightt The scope of the present study didsumption in all region¥ Wanget al.® found a similar
not include a consideration of association betweanro- average annual increase in the prevalence of ovgmve
nutrient ingestion, physical activity levels andogth.  between Brazil and United States indicating thatrdpid
However, because the level of habitual physicalvigt increases in late childhood and adolescent obésiiyd
for undernourished children can have a negativeaagnp in the United States is not restricted to high-meo
on their growth and physical development, further r countries. In addition, the study of Monteim al.**
search is warranted in undernourished groups. identified an 11% decrease in nationwide daily qagita

Previous studies have suggested that undémmmitr food availability in Brazil. If the availability fofood has
early in life may promote obesity later in lifeuthcon- decreased and our sample is from one of the poorest
tributing to the escalating prevalence of obesityde- regions of the country, how we can explain this hanof
veloping countrie$>>® Generalised behaviour patterns children with excess weight? Recently, Drewnowesid
developed during early childhood tend to persiserov Spectef suggested that the selection of energy-dense
time; thus patterns of opportunistic overeatingedeped foods by food-insecure or low income consumers reay
during prolonged periods of undernutrition necessar present a deliberate strategy to save money and tha
cause stunting may represent at least one compafent persons attempting to limit food costs will firgtect less
the explanation. Children with insufficient access expensive but more energy-dense foods to maintein d
quality food and a low degree of food security nimy tary energy. Although nutrient density is particlya
affected by the inability to exercise free expressof important for growing children, cheap, energy-dense
their choice in the quality and quantity of foodgieasing nutrient-poor foods may adversely affect the growth
the risk of overeating, and leading to obesity wherthe child but may provide sufficient calories faetadult
environmental conditions are favouraBlé Caballerd® to gain excess weight. In this way the association
cited an interesting scenario regarding ‘fetal iosgof  between obesity and poverty may be linked to thve lo
disease hypothesis’ where the fetus of an undeistmd  cost of energy-dense foods and their over-conswmpti
mother will respond to a reduced energy supply byThe suggestion that prices influence food consumptio
switching on genes that optimise energy consematio choices is shared by the World Health Asserfibind by
This survival strategy may cause a permanent differe the study of Frenclet al,** who indicated that switches
tiation of regulatory systems that result in anessc from less healthy to more healthy choices are gtyon
accumulation of energy when the adult is exposednto influenced by pricing factors, and when the prideam-

unrestricted dietary energy supply. tages are removed, the purchase preferences ftthibea
At the other end of the nutritional spectrunemeeds foods disappear.
to be concerned regarding the levels of excesshivéig An interesting finding in the present studyswhe

this cohort (namely M = 9.8% and F = 9.5%). Theseanverse correlations between BMI and walking MET-
average values are lower than those reported i199&  minute/week in 14 year-old overweight (r = -0.52)da
survey where overweight in males represented 133@ underweight (r = -0.51) females. This result showret
= 0.91) and females 14.8% (SD = 0.8%).Levels of in our sample, 14 year-old overweight females do no
obesity, M = 1.4% and F = 1.3%, are lower than thewvalk less than their leaner counterparts, despieam-
obesity prevalence in boys (6.4%) and girls (8.Ti%Ng bulation, whereby body weight is supported and stran
in shanty-towns in Sao Paud. People living in shanty- located, is associated with substantial excursiorener-
towns in Sao Paulo, the most economically actiggioi gy expenditurd® These results can be explained if we
Brazil, habitually move from rural areas, and hare considered the social context of those participaartd
inadequate income. The urban environment may fiet of that the walking commonly represents the largesh-co
the safety net of an extended family and subsistencponent of daily physical activity, mainly as a meaof
agriculture that is common in rural areas with widiials  transportation.
losing the ability to grow their own food and bedom It is also interesting to note that in ovemgygimales in
dependent for their calories on a cash marketThese the 14 year-old group, the strongest correlatioresew
findings are consistent with the literature, framdustria- between BMI (r = 0.74) and body mass (r = 0.75hwit
lised countries where children in lower socioecoimom vigorous MET-minute/week. The results of these dafre
groups are at greatest risk. In contrast, thera lisgher tions can be explained partially by the commencérén
prevalence of obesity in higher income sectorshaf t puberty and the related hormonal alterations thatnpte
population in developing countries, and among urbanhe increase of lean body mass which influenceal tot
populations rather than rural settingsid the prevalence body mass. As body fat mass is inert and not fighl
of underweight in Brazil is greater in rural tharban  metabolically active, an excess promotes an incnérime
areas” work load when considering a common intensity df-ac
vity among participants with different levels ofdyofat.
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An increment in work load due to excess body fat ca?7.
affect the sensitivity to perception of effort angoobese
individuals and thereby affect answers to questiosed
to assess levels of HPA. The influence of leanylbmdss
on BMI results is an inherent limitation that shbule
considered when applied in adolescents.

Despite these findings about 14 years-old shaled
females, analyses of BMI and IPAQ categorical scorg
using Pearson product momerntorrelation with sub-
sequentlyFisher Z transformatiorshowed poor Z values
(Z = 0,49 for females and Z = 0,44 for males), intiica
a low relationship between BMI categories and IPAQ

scores. Traditionally, obesity has been linked waithun- 1.

dancé' and the escalating rate of obesity has been dis-
cussed in terms of biology, physiology, and behawio

the discussion needs to include the role of ecoc®m@and 11.

social policy. We can cite an interesting phrasédbgw-
nowski and Spect& “...people are not poor by choice

and they become obese primarily because they arf.

poor...”

Although questions remain about the extenivixich
anthropometric measurements can predict body fatines
previously malnourished or obese individuals fropi- e
demiologic studies, the data from the current stady
consistent with previous studi&é®4” and with the fact
that Brazil is slightly richer but much more unelgu@he
United Nations Millennium Declaration recognisestth
economic growth is limited unless people are hgdith

To change this situation and partly solve the inbtyla  15.

growth rate in per capita consumption of 2.5% peruan
is required to reduce by half the proportion livioig less
than $US 1 a day, and 3% for the proportion liviredow
$US2 a daff based on the poverty line of $US1 per day
calculated by researchers at the World Bank. tBols

to the obesity epidemic will in part require thatalthy 16.
food be accessible and affordable, and this reeuireen-
gagement not only as health professionals buecit?

17.
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