55. ARE POOR PHYSICAL_01. Interacción 19/07/13 08:04 Página 1348

Nutr Hosp. 2013;28(4):1348-1351
ISSN 0212-1611 • CODEN NUHOEQ
S.V.R. 318

Comunicación breve

Are poor physical fitness and obesity two features of the adolescent
with Down syndrome?
Rocío Izquierdo-Gomez1, David Martínez-Gómez1, Carlos María Tejero-Gonzalez1,
Verónica Cabanas-Sánchez1, Jonathan Ruiz Ruiz2,3 and Óscar L. Veiga1
Department of Physical Education, Sport and Human Movement. Autonomous University of Madrid. Madrid. Spain.
Department of Physical Education and Sport. School of Sport Sciences. University of Granada. Granada. Spain. 3Department
of Biosciences and Nutrition at NOVUM. Unit for Preventive Nutrition. Karolinska Institutet. Huddinge. Sweden.

1
2

Abstract
Introduction: “Obesity” is considered a feature of
youth with DS but whether “low physical fitness” is also a
feature is unknown.
Objective: The aim of this case-control study was to
compare the levels of fatness and fitness in adolescents
with and without DS.
Methods: Participants included 17 (5 girls) adolescents
with DS aged 12-18 years and a control group of 94 (45
girls) adolescents without DS aged 12-16 years. The
ALPHA health-related fitness test battery for children
and adolescents was selected to assess fatness and fitness
in both groups.
Results: There were no differences in levels of fatness
between groups (all P > 0.27). Adolescents with DS had
lower levels of fitness in all the tests than adolescents
without DS (all P < 0.001).
Conclusion: Adolescents with DS have similar levels of
fatness and lower levels of fitness than their peers without
DS.
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¿SON EL BAJO NIVEL DE CONDICIÓN FÍSICA
Y LA OBESIDAD DOS CARACTERÍSTICAS
DEL ADOLESCENTE CON SÍNDROME DE DOWN?
Resumen
Introducción: La obesidad es considerada una característica de los jóvenes con SD, sin embargo se desconoce si
la “baja condición física” también lo es.
Objetivo: Comparar los niveles de obesidad y condición
física en adolescentes con y sin SD.
Métodos: Participaron 17 adolescentes (5 niñas) con SD
de 12 a 18 años y un grupo control de 94 (45 niñas) adolescentes sin SD de 12-16 años de edad. La batería de condición física ALPHA relacionada con la salud para niños y
adolescentes fue seleccionada para evaluar la obesidad y
la condición física en ambos grupos.
Resultados: No se encontraron diferencias en los niveles de obesidad entre grupos (P > 0,27). Los adolescentes
con SD tuvieron niveles más bajos de condición física en
todos los test en comparación con los adolescentes sin SD
(P < 0,001).
Conclusión: Los adolescentes con SD tienen niveles
similares de obesidad y menores de condición física que
sus compañeros sin SD.
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BMI: Body mass index.
DXA: Dual energy X-ray plethysmography.
ADP: Air- displacement plethysmography.
VO2 peak: Peak oxygen consumption.
Introduction
There is strong evidence regarding the detrimental
effect of fatness on health across the lifespan.1 Physical
fitness is also an important contributor to health, not
only in adults but also in youth. Many studies aimed to
determine the levels of fatness and fitness in adoles-
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cence1. However, little studies focus on fatness and
fitness levels in adolescents with disabilities, such as
Down syndrome (DS).
DS is chromosomal condition caused by the presence of all or part of an extra chromosoma 21st, and
affects around 1/1,000 live births. The effects of an
extra chromosoma have direct consequences for their
health and well-being (e.g. heart defects, muscle hipotonicity, joint hypermobility).2 Moreover, DS has been
commonly related to obesity and low levels of physical
fitness, even though these features are unclear in the
case of youth with DS. Previous studies that assessed
fatness and fitness levels in youth with DS had critical
methodological limitations such as combined samples
of children and adolescents, pooled analysis including
several intellecual disabilities, and unstandardized
assessments.3,4
Therefore, the aim of this case-control study was to
compare the levels of fatness and fitness in adolescents
with and without DS using the ALPHA health-related
fitness test battery for youth.
Methods
A total of 17 adolescents with DS (5 girls) aged 12 to
18 years participated in the present study. These
adolescents were recruited from special education
schools from the region of Madrid, Spain. An inclusion
criterion of an intelligence quotient over 35 was necessary to be included in the study. A control group of 94
adolescents (45 girls) without DS aged 12 to 16 years
were selected from 2 public secondary schools in the
same region of Spain. Written signed consent was
obtained from all parents or legal guardians. The study
was approved by the ethics committee of the University Autonomous of Madrid.
We used the extended ALPHA health-related
fitness test battery for children and adolescents to
assess fatness and fitness in both groups. 5 This
battery includes anthropometric measurements and
fitness field test. More details about the ALPHA test,
protocols and scoring procedures can be found elsewhere.5
The percentage of body fat (%BF) was calculated
using the Slaughter’s equations for triceps and
subscapular skinfolds thicknesses.7 Adolescents with
DS performed the handgrip strength test in a sitting
position in order to focus the attention in tighten the
handgrip, whereas adolescents without DS performed
the test according to the original protocol. In the reliability study of the ALPHA battery in adolescents with
DS, we observed (i) no differences (P > 0.2) between
positions (seated vs. standing) in the handgrip strength
scores in adolescents without DS, and (ii) high onemonth test-retest reliability (intraclass correlation coefficient [ICC] ≥ 0.85) in all tests, with the exception of a
moderate reliability (ICC = 0.64) in subscapular skinfold measures, in adolescents with DS.6

Obesity and fitness in Down syndrome

Data were analyzed using an SPSS statistical software package (version 17.0, Chicago, IL, USA) for
Macintosh. Mean ± SD were calculated for all variables. The Mann–Whitney U test was used to compare
groups. Initially, differences between groups were
examined unadjusted. Then, fatness and fitness variables were regressed onto age and sex using a lineal
regression process, and differences between groups
were again calculated taking into account for any ageand sex-related differences in these variables.
Results
Among adolescents with DS, one girl was not able to
perform the handgrip strength test (due to a disease in
the hands) and the standing broad jump test. Also, it
was not possible to measure skinfolds in one boy
because he was uncomfortable with the caliper. Table I
shows differences in levels of fatness and fitness
between adolescents with or without DS. Adolescents
with DS were older than adolescents without DS (P >
0.001). Adolescents without DS were heavier and taller
than their peers with DS, even after controlling for sex
and age. Regarding fatness variables, both body mass
index (BMI) and waist circumference were similar in
both groups (both P > 0.2). Significant differences
were observed in triceps skinfold thickness (P = 0.012)
and %BF (P = 0.029) using unadjusted values, however
these differences disappeared once the analyses were
controlled for sex and age (both P > 0.4). Adolescents
without DS had significantly better scores in all fitness
variables than adolescents with DS and these results
did not change after controlling for age and sex (all P <
0.001).
Discussion
The results of the present study indicate that fatness
levels were similar in adolescents with and without DS.
In contrast, we observed that adolescents with DS had
lower scores in all the study fitness tests than their
peers without DS. These differences could be due to
the clinical characteristics of this population (e.g. heart
and respiratory diseases, muscle hypotonicity, hypermobility of the joints, short stature) that limit their
physical performance.2,3,8
Although “obesity” is a term commonly used to
describe physical characteristics in individuals with
DS,2 nowadays this issue is not so clear, at least, in
youth with DS. A narrative review about this issue by
Gonzalez-Agüero et al.3 reported mixed results. The
same group measured anthropometry variables, as well
% BF by dual energy X-ray absorptiometry (DXA) and
air-displacement plethysmography (ADP).4 They did
not find differences between groups in levels of BMI,
waist circumference, and %BF by both DXA and ADP,
which concur with our study. Therefore obesity might

Nutr Hosp. 2013;28(4):1348-1351

1349

55. ARE POOR PHYSICAL_01. Interacción 19/07/13 08:04 Página 1350

Table I
Differences in levels of fatness and fitness between adolescents with or without Down syndrome
P2

n

Adolescents
with DS

n

Adolescents
without DS

P1

Age (years)

17

15.47 ± 2.03

94

13.90 ± 0.96

0.001

…

Weight (kg)

17

48.80 ± 9.87

94

58.34 ± 13.08

0.004

0.013

Height (cm)

17

147.65 ± 7.76

94

< 0.001

< 0.001

Fatness
Body mass index (kg/m2)
Waist circumference (cm)
Triceps skinfold (mm)
Subscapular skinfold (mm)
Body fat (%)

17
17
16
16
16

22.35 ± 4.03
72.70 ± 8.69
10.56 ± 3.79
11.17 ± 4.07
26.79 ± 7.80

94
94
94
94
94

21.61 ± 3.77
72.05 ± 9.23
16.20 ± 9.77
14.25 ± 7.39
36.64 ± 16.63

0.385
0.523
0.012
0.247
0.029

0.273
0.676
0.433
0.519
0.697

Fitness
Handgrip strength (kg)
Standing long jump (cm)
4 x 10-m shuttle-run (sec)
20-m shuttle-run (stages)

16
16
17
17

14.97 ± 5.43
84.06 ± 45.41
20.52 ± 5.64
0.53 ± 0.82

94
94
94
94

26.29 ± 6.63
155.81 ± 29.01
12.53 ± 1.34
4.64 ± 2.45

< 0.001
< 0.001
< 0.001
< 0.001

< 0.001
< 0.001
< 0.001
< 0.001

163.85 ± 8.07

Values are mean ± SD. P1 = Unadjusted. P2 = Age- and sex-adjusted.

be not correct to characterize children and adolescents
with DS.
Physical fitness research in adolescents with DS is
scarce.3 In general, as shown in previous studies,3 it
seems that adolescents with DS have lower levels of
fitness. Cardiorespiratory fitness is, by far, the component of physical fitness more studied in young population with DS3. In agreement with our results, several
studies also found that youth with DS had lower levels
of cardiorespiratory fitness than youth without DS or
young with mental retardation.3,9 Available data
suggested that it might be linked to both chronotropic
incompetence and poor exercise economy. Chronotropic
incompetence would limit peak cardiac output that
produces lower peak oxygen consumption (VO2peak.),
and exercise economy could be reducing due to biomechanical variables and clinical characteristics of these
populations.3,8
Less is known about the musculoskeletal fitness in
this population, and to our knowledge, only one study7
showed that youth with DS may have lower muscle
strength, in terms of mean peak torque for hip abduction and knee extension. The reason for the lower
muscle strength could be related to physiological characteristics and a combination of low levels of physical
activity and high sedentariness.2,8
In relation to motor fitness, there are no studies
comparing motor fitness with field-based tests in children or adolescents with and without DS, but some
clinical studies reported that individuals with DS have
low levels of agility, gait speed and coordination. Some
clinical characteristics may be the cause of a delayed
motor developmental10,11,12,13 and, consequently, a poor
motor fitness in this population.
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In conclusion, the main results of this study indicate
that (i) adolescents with DS have similar levels of
fatness than adolescents without DS; and (ii) adolescents with DS have lower levels of all the components
of fitness than adolescents without DS. Hence, taking
into consideration the protective impact of fitness on
health, and regardless of fatness levels, well-designed
interventions to build fitness in adolescents with DS
are warranted. In addition, longitudinal studies are
necessary to understand changes over time in fatness
and fitness levels in youth with DS compared with their
peers without DS.
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