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ABSTRACT
Objectives: Physical activity (PA) has been shown to have multiple health and wellness
benefits, but there is no such information for adolescents with high intellectual ability (HIA).
Thus, the aim of this study is to assess body composition and PA in HIA Chilean adolescents.
Methods: Weight and body composition were measured by bioelectrical impedance in 73
adolescents (39 female) aged 14-18 years from the Valparaíso region of Chile. HIA was
assessed via Raven’s Progressive Matrices (> 75th percentile) and PA, via questionnaire.
Obesity was defined as a body fat percentage (BF%) ≥ 25 (for boys) or ≥ 30 BF% (for girls).
Results: Obesity prevalence was 43.59% in females and 8.82% in males. A total of 69% of
adolescents performed more than two hours of weekly exercise, with the amount being
greater in males. BF% and fat mass index were significantly different (p < 0.05) in
adolescents who engaged in fewer than two hours of weekly exercise. On the contrary,
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subjects who performed more than two hours of weekly exercise exhibited higher mass
muscle percentages (p < 0.01). After controlling for socioeconomic status and PA, the obesity
odds ratio (OR = 7.6; 95% CI: 1.9-30.9) was significantly higher in females (p < 0.01).
Conclusions: Adolescents with HIA reported elevated PA. However, obesity was more
prevalent in females, who also reported less weekly PA than males.
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RESUMEN
Objetivos: la actividad física (AP) ha demostrado múltiples beneficios en salud, pero no hay
información en adolescentes con altas capacidades intelectuales (ACI). El objetivo de este
estudio es evaluar la composición corporal y AF en adolescentes chilenos con ACI.
Métodos: la composición corporal fue evaluada por bioimpedancia en 73 adolescentes (39
mujeres) de 14 a 18 años de la Región de Valparaíso, Chile. La ACI se evaluó a través del test
de matrices progresivas de Raven y la AF, a través de un cuestionario. La obesidad se definió
mediante el porcentaje de grasa corporal (%GC) ≥ 25 (hombres) y ≥ 30% (mujeres).
Resultados: la prevalencia de obesidad fue del 43,59% en mujeres y del 8,82% en hombres.
Un 69% de los adolescentes realizan más de dos horas de ejercicio semanal, siendo mayor en
hombres. El %GC y el índice de masa grasa fueron significativamente diferentes (p < 0,05) en
adolescentes que realizan menos dos horas de ejercicio semanal. Por el contrario, los sujetos
que realizan más de dos horas de ejercicio semanal presentaron mayores porcentajes de
masa muscular (p < 0,01). Después de controlar por nivel socioeconómico y AF, el odds ratio
para obesidad (OR = 7,6; IC del 95%: 1,9-30,9) fue significativamente asociado a las mujeres
(p < 0,01).
Conclusiones: los adolescentes con ACI reportaron alta AF semanal. Sin embargo, la
obesidad fue más prevalente en mujeres, que también informaron menor AF semanal.

Palabras clave: Actividad física. Dotado y talentoso. Niños en edad escolar. Chile.

INTRODUCTION
Children and adolescents who systematically engage in moderate or high-intensity physical
activity (PA) reap multiple health and wellness benefits (1-3). Additionally, a positive
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influence on academic performance is observed because PA and aerobic fitness improve
attention, favoring interactions between the learning environment and cognitive
development (4-6). Moreover, cardiorespiratory exercise favors neuronal plasticity,
neurocognitive function and cerebral activity (7). On the contrary, sedentary behavior is
reported to contribute to energy imbalance, which can lead to health alterations, such as
obesity or non-communicable chronic diseases (NCDs) (8,9).
According to data from the World Health Organization (WHO), in 2010, approximately 81%
of students between 11 and 17 years old were sedentary (10). The trend in Chile is similar,
and the prevalence of sedentary behavior in those aged 15 to 24 years is up to 75.9%. This
percentage dramatically increases to 90.5% by adulthood according to the National Health
Survey (11).
Adolescents of low socioeconomic status (SES) exhibit a high prevalence of sedentary
behavior (12,13). In addition, a high prevalence of obesity has been reported among children
and adolescents of low SES (14,15). Yet, school-aged children (approximately 5-17 years old)
spend seven or more hours in school; because of reforms promoted by the Chilean Ministry
of Education to improve the quality of learning, this time is spent mainly seated. However,
the weekly time devoted to PA, which is approximately 90 minutes per week, has not
changed, contributing to caloric retention (16). It is also observed that Chilean students who
report high levels of PA perform better on standardized tests (17,18) and obtain health and
wellness benefits. There is a group of students who regularly attend school and special
academic programs due to their high intellectual ability (HIA). Reports show that almost 10%
of the population is of HIA (19) and are characterized by greater intellectual skill and faster
learning than their peers. They have also perfectionist, critical and creative tendencies (1921), resulting in interrelations between opportunity, personality, psychosocial factors,
individual effort and neurobiological base (21).
A relation between PA and HIA has not been reported yet; however, there are studies of
adolescent students, although without a focus on HIA, supporting the positive influence of
PA on academic performance. Thus, it is necessary to determine the PA of these students to
identify a possible relation between HIA and PA. Therefore, our aim is to evaluate the body
composition and PA of adolescents of HIA who attend an academic talent program.

METHODS
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The target population was all students in grades 9 to 12 from different schools who regularly
attended an academic talent program named “Buenos Estudiantes con Talento Académico
(Good Students with Academic Talent) de la Pontificia Universidad Católica de Valparaíso”
(BETA PUCV) (22) in the region of Valparaíso, Chile. Sampling was conducted from April to
October 2014. To represent the student population of the BETA PUCV program (n = 169),
obesity (as measured by body mass index [BMI]) was selected as the variable with the
greatest variance for this age group (8.5% of adolescents from the region of Valparaíso have
BMI values in the obese range (23). Sampling was performed with 95% reliability and a 5%
sample error. The minimum sample size needed was n = 71. Seventy-nine students agreed to
participate in the study (39 males). The final sample consisted of 73 students aged 14 to 18
years (46.48% males; 16 ± 1.19 years) who attend public schools, provided complete
personal and SES data, completed the entire PA questionnaire and provided complete
anthropometric measurements (bioelectric impedance could not be conducted in six
students).

Anthropometric measurements
Weight was evaluated using a TANITA BC420SMA precision bascule (100 g sensitivity; Tanita,
Tokyo, Japan) and height, using the SECA 217 stadiometer (0.1 cm precision; Seca, Hamburg,
Germany). BMI (weight [kg]/height [m2]) was classified as eutrophic or overweight (including
obese) based on the references and z-scores for sex and age (24). Body fat percentage
(BF%), muscle mass percentage (MM%) and fat mass index (FMI: fat mass [kg]/height [m2])
were assessed via tetrapolar bioelectric impedance (TANITA BC420SMA). Measurements
were conducted at room temperature under the following conditions: subjects did not wear
metallic objects, did not drink alcohol at least 48 hours before the measurement, did not
engage in intense exercise at least 12 hours before the measurement, did not eat or drink
(especially caffeine) at least four hours before the measurement, had urinated 30 minutes
before the measurement, and did not take diuretics before the measurement.
In this study, obesity was defined by BF%; subjects with body fat ≥ 25% in males and ≥ 30%
in females were considered to be obese based on their relations with NCDs (25).

Physical activity habits
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Weekly PA was evaluated through a questionnaire designed for Chilean students (16) and
validated via accelerometer measurements (26). A questionnaire was completed by each
adolescent. The PA questionnaire comprises five items: a) daily hours spent lying down; b)
minimum time spent on activities (classes, TV, homework or studying, and video games); c)
time spent walking; d) time spent on recreation; and e) scheduled PA time (inside and
outside of school). The questionnaire was administered under the supervision of a
researcher (JE) to all students at the same time. The questionnaire scores range from 0 to 10
points and are classified by levels: low (0-3 points), regular (4-6 points) or high (7-10 points)
(27).
The number of scheduled hours devoted to PA was obtained from item 5 in the
questionnaire. Then, the amount of scheduled PA was classified as ≤ 2 hours or > 2 hours.

High intellectual ability
HIA was evaluated using the Raven’s progressive matrices general scale (28) by the BETA
PUCV program psychologist (PC). This test contains 60 problems divided into five series (12
elements each) in order of increasing difficulty. The cohort distribution is determined by the
talent program following the standards and percentiles determined by the Chilean Ministry
of Education (MINEDUC) (29). To join the BETA PUCV program, students must test above the
75th percentile, that is, at level II (intellectually above average) or above with respect to the
student cohort.

Socioeconomic status
SES was determined through an ESOMAR questionnaire, which evaluates the occupation and
educational level of the breadwinner (30). This questionnaire classified the sample into six
socioeconomic groups: very high SES (A), high (B), medium-high (CA), medium (CB), mediumlow (D) and low (E). In our analysis, we merged these six categories into four groups: 1) A+B;
2) CA; 3) CB; 4) D+E.

Pubertal development
Pubertal development was evaluated according to Tanner stages (31). Photographs of the
five Tanner stages were shown to each adolescent, who was then asked to select the photo
that best described their stage of development.

6

Statistical analysis
A descriptive analysis was performed using frequencies, means, standard deviations and
percentages. Data normality was evaluated separately for each variable using Shapiro-Wilk
normality tests. Significant differences in PA by sex were evaluated based on a MannWhitney U test (non-parametric) and Student’s t-test. For categorical variables, Chi-squared
and Fisher’s exact tests were used. Logistic regression was used to relate obesity (BF%;
independent variable) to sex, adjusting for PA and SES. The data were processed using STATA
12.0 for Windows, and p < 0.05 was considered as significant.

Ethical aspects
The processes of anthropometric measurement, bioelectric impedance analysis and
questionnaire completion were orally explained to and authorized by the adolescents and
their parents. Informed consent forms were signed by the adolescents and their parents.
This study was approved by the Ethics Committee of the Pontificia Universidad Católica de
Valparaíso in accordance with the Declaration of Helsinki (32).

RESULTS
After classifying the students and evaluating the body composition and PA of HIA
adolescents, as a first approximation, we proceeded to evaluate the general characteristics
of the sample by sex (Table 1). Significant differences in mass and height were reported
between males and females, with males having higher mass (p < 0.05) and height (p < 0.001)
measurements. This sample also shows a high prevalence of eutrophic adolescents (94.12%
in males and 76.92% in females), with only 6.65% of adolescents (two males, three females)
classified as obese based on BMI. To obtain more accurate information about the body
composition of the adolescents, their BF% was evaluated, observing that obesity is higher
among females, with a prevalence of 43.59% and only 15.69% among males.
Correspondingly, males show significantly higher MM% (p < 0.001), with values of
approximately 80.06% for males and only 67.56% for females. Thus, significant differences
were observed in FMI (p < 0.001). There were no significant differences in either scheduled
PA hours or PA scores. No significant differences were observed in Tanner stage or SES by
sex. In addition, in this sample, the A+B SES category was not observed.
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After considering the general characteristics of the adolescents, body composition
differences by weekly PA hours were evaluated (Table 2). Most HIA students engage in more
than two hours of scheduled PA, specifically 69.86% (n = 51), while only 30.14% (n = 22)
engage in less than two hours. Additionally, students who engage in more than two hours of
PA show lower FMI (p < 0.05) and BF% (p < 0.05) and higher MM% (p < 0.05). Significant
differences in BMI were not observed. However, when variables of body composition were
evaluated separately, significant differences appear.
After the adolescents were classified by amount of PA and sex based on the score obtained
from the questionnaire (Fig. 1), 26.03% of students had low levels of PA, while 54.79% had
regular and 19.18% had high levels. The association between sex and PA is not significant.
Finally, considering the higher prevalence of obesity in females than in males previously
shown, a logistic regression was estimated, controlling for PA and SES (Table 3), to
determine the association between obesity and sex in HIA students. The results show that
females have a high risk of obesity (OR = 7.63; 95% CI: 1.89-30.90).

DISCUSSION
The results of the current investigation indicate that HIA adolescents have a low prevalence
of overweight and obesity. As evaluated through BMI, the obesity prevalence is lower than
that reported for public schools by JUNAEB, which found that 12.5% of 9th grade students
are obese, while only 6.85% of HIA students are obese using the same standards as in our
investigation (23). However, in the current investigation, we also defined obesity using BF%
because of its relation to NCDs (25). We observed that females exhibit significant higher
adiposity (p < 0.001) than males, which is consistent with the observations of Moreno et al.
(33), Lizana et al. (34), Lizana et al. (35), Camaño Navarrete et al. (36) and Lizana et al. (14).
However, male and female participants in the present study reported lower BF% than
observed among Chilean adolescents of different SES (14). Thus, we observed sexual
dimorphism, with higher adiposity among females, but at lower levels than in other Chilean
reports (14).
The amount of PA performed by the HIA students who participated in this study is higher
than the amount of PA reported for the general population of Chilean adolescents enrolled
in school. In Santiago (Chile), 66% of students in 9th grade engage in less than two hours of
PA per week (18). However, only 30.14% of HIA students engage in less than two hours of PA
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weekly, which means that these students perform more PA than the amount included in the
curriculum and more than is reported by other investigations of students of similar age but
who are not HIA students (16,17). This additional activity could be contributing to higher
cognitive activity, improved attention and wellness and, hence, to better intellectual
performance (4,5). Investigations have demonstrated that students who are physically active
have better academic performance (4,5,17,18). Public education policies tend to emphasize
the development of mathematical and linguistic abilities to the detriment of PA, despite not
following the WHO recommendations for daily PA. Correa-Burrows et al. (18) found that
students who engage in a high amount of PA perform better on standardized tests.
Specifically, 19.18% of the students in our investigation fall into the high PA category, which
is a higher percentage than that reported by Liberona et al. (27), where only 0.7% of
students performed high levels of PA.
One limitation of this investigation is that, of the 15 regions in Chile, the students were only
drawn from the region of Valparaíso; thus, these results may not be generalizable to the
entire school-aged population. Future studies could be performed in other regions and for
different age groups. However, all BETA PUCV (HIA) students are from the region of
Valparaíso. Another limitation of this study is the use of questionnaires to report PA;
moreover, the questionnaire did not include the intensity of exercise. Hence, it would be
interesting to conduct this study using accelerometer measures. The findings also suggest
that HIA students may be positively influencing their academic performance via their high
amount of weekly PA and their high prevalence of normal body composition. With respect to
this relation, additional longitudinal studies are required to establish the direction of
causality.
Another limitation is that there are no previous data on body composition and PA for HIA
students; discussions have focused on data obtained from Chilean student samples that
were not necessarily classified by intellectual ability, so we must be cautious in comparing
the results.
The results of this study have several implications for schools. Teachers possess scarce
knowledge about HIA students and may be taken aback by exceptional students in their
subjects, perhaps because most teachers start teaching without knowing about educating
talented (gifted) children (37). This research shows that HIA students engage in more PA
than their peers, and according to published reports, this could be associated with or foster
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their high performance. In Chile, public education policy has increased the work and content
in subjects such as Maths and Spanish in the classroom, thus worsening sedentary lifestyles
and decreasing hours of PA despite abundant international support for an association
between PA and school performance. These results indicate the importance of PA among
HIA students and suggest that PA has to be encouraged in educational institutions to
develop their talents.
In summary, HIA students engage in more PA than their national counterparts, showing low
obesity prevalence. However, obesity is higher in females. This study provides knowledge
about the PA of HIA students, showing a possible relation between these two factors.

ACKNOWLEDGMENTS
The authors are grateful to the Dirección de Investigación, Vicerrectoría de Investigación y
Estudios Avanzados and to the Instituto de Biología, Facultad de Ciencias de la Pontificia
Universidad Católica de Valparaíso, Chile, for their constant support.

FINANCIAL SUPPORT
This study was partially supported by the Vicerrectoría de Investigación y Estudios
Avanzados, Pontificia Universidad Católica de Valparaíso, Chile, under grant PIUAs
037.293/2015.

REFERENCES
1.

De Greeff JW, Hartman E, Mullender-Wijnsma MJ, Bosker RJ, Doolaard S, Visscher C.

Long-term effects of physically active academic lessons on physical fitness and executive
functions in primary school children. Health Educ Res 2016;31:185-94.
2.

Penedo FJ, Dahn JR. Exercise and well-being: A review of mental and physical health

benefits associated with physical activity. Curr Opin Psychiatry 2005;18:189-93.
3.

WHO. Global recommendations on physical activity for health. Geneva: World Health

Organization; 2010.
4.

Chomitz VR, Slining MM, McGowan RJ, Mitchell SE, Dawson GF, Hacker KA. Is there a

relationship between physical fitness and academic achievement? Positive results from
public school children in the northeastern United States. J Sch Health 2009;79:30-7.

10

5.

Janssen M, Chinapaw MJM, Rauh SP, Toussaint HM, Van Mechelen W, Verhagen

EALM. A short physical activity break from cognitive tasks increases selective attention in
primary school children aged 10-11. Ment Health Phys Act 2014;7:129-34.
6.

Kalantari HA, Esmaeilzadeh S. Association between academic achievement and

physical status including physical activity, aerobic and muscular fitness tests in adolescent
boys. Environ Health Prev Med 2016;21:27-33.
7.

Hötting K, Röder B. Beneficial effects of physical exercise on neuroplasticity and

cognition. Neurosci Biobehav Rev 2013;37:2243-57.
8.

Carson V, Hunter S, Kuzik N, Gray CE, Poitras VJ, Chaput JP, et al. Systematic review of

sedentary behaviour and health indicators in school-aged children and youth: An update.
Appl Physiol Nutr Metab 2016;41:S240-65.
9.

Myer GD, Faigenbaum AD, Stracciolini A, Hewett TE, Micheli LJ, Best TM. Exercise

deficit disorder in youth: A paradigm shift toward disease prevention and comprehensive
care. Curr Sports Med Rep 2013;12:248-55.
10.

World Health Organization. Prevalence of insufficient physical activity. Global Health

Observatory

(GHO) data;

2010.

Accessed

on

2011

May

20.

Available

from:

http://www.who.int/gho/ncd/risk_factors/physical_activity_text/en/.
11.

Ministry of Health. National Health Survey 2010. Santiago de Chile: Ministry of

Health; 2010.
12.

López RP, Hynes HP. Obesity, physical activity, and the urban environment: Public

health research needs. Environ Health 2006;5:25;5:25.
13.

Sallis JF, Glanz K. The role of built environments in physical activity, eating, and

obesity in childhood. Future Child 2006;16:89-108.
14.

Lizana PA, González S, Lera L, Leyton B. Association between body composition,

somatotype and socioeconomic status in Chilean children and adolescents at different
school levels. J Biosoc Sci 2017:1-17.
15.

Lizana PA, Paula CV, Araya L, Aguilera F, Mora M. Obesity, body fat distribution, and

physical activity in school-age children: An urban and rural comparison in Valparaíso, Chile.
Biomed Environ Sci 2016;29:834-9.
16.

Burrows AR, Díaz BE, Sciaraffia MV, Gattas ZV, Montoya CA, Lera ML. Dietary intake

and physical activity in school age children. Rev Med Chil 2008;136:53-63.

11

17.

Burrows R, Correa-Burrows P, Orellana Y, Almagiá A, Lizana P, Ivanovic D. Scheduled

physical activity is associated with better academic performance in Chilean school-age
children. J Phys Act Health 2014;11:1600-6.
18.

Correa-Burrows P, Burrows R, Ibaceta C, Orellana Y, Ivanovic D. Physically active

Chilean school kids perform better in language and mathematics. Health Promot Int
2017;32(2):241-9. DOI: 10.1093/heapro/dau010
19.

Gagné F. Building gifts into talents: Brief overview of the DMGT 2.0. Gifted.

2009;152:5-9.
20.

Sastre S, Pascual MT. Alta capacidad intelectual, resolución de problemas y

creatividad. Rev Neurol 2013;56:67-76.
21.

Sastre-Riba S. Alta capacidad intelectual: perfeccionismo y regulación metacognitiva.

Rev Neurol 2012;54:21-9.
22.

Programa BETA PUCV. ¿Qué es beta? 2015. Cited 2015 Jun 1. Available from:

http://www.programabeta.cl/2013/04/que-es-beta/.
23.

National Board of Student Aid and Scholarships (JUNAEB). Nutritional map report

2013. Santiago, Chile; 2014.
24.

De Onis M, Onyango AW, Borghi E, Siyam A, Nishida C, Siekmann J. Development of a

WHO growth reference for school-aged children and adolescents. Bull World Health Organ
2007;85:660-7.
25.

Williams DP, Going SB, Lohman TG, Harsha DW, Srinivasan SR, Webber LS, et al. Body

fatness and risk for elevated blood pressure, total cholesterol, and serum lipoprotein ratios
in children and adolescents. Am J Public Health 1992;82:358-63.
26.

Godard MC, Rodríguez N MP, Díaz N, Lera ML, Salazar RG, Burrows AR, et al. Value of

a clinical test for assessing physical activity in children. Rev Med Chil 2008;136:1155-62.
27.

Liberona Y, Castillo O, Engler V, Villarroel L, Rozowski J. Nutritional profile of

schoolchildren from different socio-economic levels in Santiago, Chile. Public Health Nutr
2011;14:142-9.
28.

Raven J. Test de matrices progresivas. Escala General. Buenos Aires: Paidós; 2007.

29.

Ministerio de Educación de Chile. Aprueba bases para la postulación de becas para

estudiantes con talento académico, de establecimientos educacionales municipales, que
cursan entre el segundo ciclo de educación básica y 4° año de educación media, en el marco
de ejecución de la asignación. Chile; 2014. p. 1-8.

12

30.

European Society for Opinion and Marketing Research. A system of international

socio-economic classification of respondents to survey research. Amsterdam; 1997.
31.

Tanner JM, Whitehouse RH. Clinical longitudinal standards for height, weight, height

velocity, weight velocity, and stages of puberty. Arch Dis Child 1976;51:170-9.
32.

The World Medical Association. Declaration of Helsinki - Ethical principles for medical

research involving human subjects. Seoul, Korea: 59th WMA General Assembly; 2008.
33.

Moreno LA, Mesana MI, González-Gross M, Gil CM, Fleta J, Wärnberg J, et al.

Anthropometric body fat composition reference values in Spanish adolescents. The AVENA
Study. Eur J Clin Nutr 2006;60:191-6.
34.

Lizana P, Almagia A, Simpson M, Binvignat O, Ivanovic D. Berral F. Aproximación a la

tendencia secular del estado nutricional y composición corporal en escolares de enseñanza
secundaria, V región, Chile 1985-2010. Int J Morphol 2011;29:473-8.
35.

Lizana PA, Almagiâ A, Simpson C, Ivanovic D, Binvignat O, Berral FJ. Changes of

somatotype in high school students, V region, Chile; 1985-2010. Nutr Hosp 2012;27:270-5.
36. Caamaño Navarrete F, Delgado Floody P, Guzmán Guzmán IP, Jerez Mayorga D, Campos
Jara C, Osorio Poblete A. La malnutrición por exceso en niños-adolescentes y su impacto en
el desarrollo de riesgo cardiometabólico y bajos niveles de rendimiento físico. Nutr Hosp
2015;1:2576-83.
37.

Winebrenner S. Teaching strategies for twice-exceptional students. Interv Sch Clin

2003;38:131-7.

13

Table 1. General characteristics by sex for the sample of 73 gifted adolescents in a talent
program in Valparaíso, Chile from April to October 2014
Male (n = 34)

Female (n = 39)

Mean ± SD

Mean ± SD

p-value

Age

16.21 ± 1.12

16.08 ± 1.26

0.649j

Intellectual abilitya

52.76 ± 3.46

51.72 ± 2.82

0.159j

Mass (kg)

65.32 ± 11.77

60.19 ± 9.19

0.032k

Height (m)

1.72 ± 0.06

1.60 ± 0.06

0.000j

BMI (kg/m2)

22.18 ± 4.14

23.71 ± 3.79

0.056k

Nutritional statusb,c

0.052l

Eutrophic

32 (94.12)

30 (76.92)

Overweight

2 (5.88)

9 (23.08)

15.69 ± 7.98

28.8 ± 6.30

BF(%)d
Obesitye,c

0.000k
0.001l

Non-obese

31 (91.18)

22 (56.41)

Obese

3 (8.82)

17 (43.59)

FMI (kg/m2)d

3.77 ± 2.92

7.04 ± 2.67

0.000k

Muscle mass (%)d

80.06 ± 7.55

67.56 ± 5.96

0.000k

Physical activity scoref

4.76 ± 1.91

4.87 ± 1.96

0.814j

Scheduled exerciseg

4.75 ± 4.53

3.48 ± 2.17

0.125k

Physical activityh,c

0.164m

≤ 2 hours

7 (20.59)

15 (38.46)

> 2 hours

27 (79.41)

24 (61.54)

Socioeconomic statusi

0.507m

Medium-high

6 (17. 65)

9 (23.08)

Medium

6 (17.65)

10 (25.64)

Medium-low and low

22 (64.71)

20 (51.28)
0.195l

Tanner (stage)
II

3 (8.82)

0 (0.00)

III

9 (26.47)

11 (28.21)

IV

16 (47.06)

16 (41.03)
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V

6 (17.65)

12 (30.77)

BMI: Body mass index; BF: Body fat; FMI: Fat mass index. aIntellectual ability was evaluated
by means of the Raven’s progressive matrices test. bData were obtained using the OMS 2007
reference. cData are shown as frequencies (%). dAssessed by bioelectrical impedance
(TANITA). eDefinition of obesity: ≥ 25 BF% in boys and ≥30 BF% girls. fScore of 0-10 points.
g

Weekly hours: school physical education time and sport extracurricular activities. iObtained

by the application of the European Survey (ESOMAR). jt-test. kMann-Whitney test. lFisher’s
exact test. mChi-squared test (Pearson).
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Table 2. General characteristics by amount of physical activity for the sample of 73 gifted
adolescents in a talent program in Valparaíso, Chile, from April to October 2014

≤ 2 hours (n = 22)

> 2 hours (n = 51)

Mean ± SD

Mean ± SD

p-value

Age

16.32 ± 1.21

16.06 ± 1.19

0.398d

Mass (kg)

63.73 ± 10.88

62.08 ± 10.70

0.424e

Height (m)

1.64 ± 0.09

1.66 ± 0.08

0.353d

BMI (kg/m2)a

23.80 ± 3.98

22.65 ± 4.00

0.146e

FMI (kg/m2)b

6.48 ± 3.09

5.09 ± 3.21

0.042e

BF%c

26.14 ± 8.53

21.20 ± 9.83

0.045d

MM%c

70.09 ± 8.06

74.79 ± 9.34

0.044d

Male, n (%)

7 (20.59)

27 (79.41)

HIA

54.57 ± 3.10

52.29 ± 3.45

0.170

Age

16.14 ± 1.46

16.22 ± 1.05

0.858

Mass (kg)

67.49 ± 11.39

64.77 ± 12.02

0.233

Height (m)

1.72 ± 0.07

1.72 ± 0.06

0.864

BMI (kg/m2)a

22.67 ± 3.09

22.05 ± 4.41

0.259

FMI (kg/m2)b

4.41 ± 1.99

3.60 ± 3.13

0.142

BF%c

18.83 ± 7.17

14.87 ± 8.10

0.100

MM%c

77.06 ± 6.73

80.83 ± 7.68

0.101

Female, n (%)

15 (38.46)

24 (61.54)

HIA

51.47 ± 2.47

51.88 ± 3.05

0.672

Age

16.40 ± 1.12

15.88 ± 1.33

0.213

Mass (kg)

62.01 ± 10.58

59.05 ± 8.25

0.387

Height (m)

1.60 ± 0.07

1.59 ± 0.05

0.942

BMI (kg/m2)a

24.33 ± 4.33

23.32 ± 3.46

0.583

FMI (kg/m2)b

7.46 ± 3.09

6.78 ± 2.41

0.624

BF%c

29.55 ± 6.92

28.33 ± 5.99

0.697

MM%c

66.85 ± 6.53

68.01 ± 5.68

0.729

HIA
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p < 0.05. aBMI: Body mass index; bFMI: Fat mass index calculated from bioelectrical
impedance (TANITA). cAssessed by bioelectrical impedance (TANITA). dt-test. eMann-Whitney
test.
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Table 3. Association between obesity and sex in adolescents with high intellectual ability,
controlling for physical activity and socioeconomic status

High body fat mass
OR (95% CI)
Female

7.63 (1.89-30.90)

p = 0.004

Physical activity

0.72 (0.21-2.40)

p = 0.589

High SES

1.74 (0.35-8.60)

p = 0.497

Low SES

0.39 (0.09-1.58)

p = 0.185

Observations

73

Chi2

17.14

Hosmer-Lemeshow

0.2120

Correctly classified

78.08%

OR: Odds ratio; 95% CI: 95% confidence interval; SES: Socioeconomic status.

