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Abstract

Introduction. Theories linking physical activity and body fat or weight have long suggested the presence of an inverse relationship
between the two variables.

Aim. The aim was to evaluate the association between exercise and Body Mass Index (BMI) in adults.

Methods. 318 subjects aged 17-62 years were recruited from different sport clubs in Madrid (Spain). Anthropometric measurements
and information on exercise-related physical activity were obtained. Statistical analyses were performed using IBM SPSS v.20.0.
Results. There was no statistically significant difference in exercise minutes between the different BMI groups (Chi® = 0.750. p =
0.750). After a Spearman’s correlation was run to determine the possible monotonic relationship between BMI and exercise, the null
hypothesis tested (“there’s no association between the two variables”) could not be rejected (Spearman’s Rho = 0.001; p = 0.991).
Conclusion. This trial brings to light no association between hours of exercise per week and BMI.
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Resumen

Introduccién. Las teorias que relacionan la actividad fisica y la grasa corporal o peso han sugerido desde hace tiempo la presencia
de una relacion inversa entre las dos variables.

Objetivo. El presente estudio tiene por objetivo evaluar la asociacién entre las horas de ejercicio realizadas a la semana y el indice de
Masa Corporal en adultos.

Métodos. 318 sujetos con edades entre 17-62 afios fueron reclutados de diferentes clubes deportivos en Madrid (Espafia). Se
obtuvieron mediciones antropométricas e informacion sobre la actividad fisica relacionada con el ejercicio. Los analisis estadisticos se
realizaron con IBM SPSS v.20.0.

Resultados. No hubo diferencia estadisticamente significativa entre los minutos de ejercicio y los diferentes grupos de IMC (Chi2 =
0,750. p = 0,750). Después de llevar a cabo la correlacion de Spearman para determinar la posible relacion monoténica entre el IMC y
el ejercicio, la hipotesis nula de la prueba ("no hay asociacion entre las dos variables") no pudo ser rechazada (Rho de Spearman =
0,001; p = 0,991).

Conclusiones. Este estudio pone de manifiesto la no asociacion entre las horas de ejercicio y el indice de Masa Corporal en adultos.

PALABRAS CLAVE
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CONTRIBUTION TO SCIENTIFIC LITERATURE

Increase in non-sedentary activity is related to a decrease in body mass index, and numerous articles show that the
prevalence of overweight is inversely related to the level of physical activity. However, in this study carried out in Spain,
statistically significant differences between these parameters cannot be observed. This suggests the need for further
studies in this regard, given the importance that is currently taking the control of obesity as a strategy for the prevention of
associated diseases.
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INTRODUCTION

Theories linking physical act|V|ty and body fat or weight have long suggested the presence of an inverse relationship
between the two variables ). The relatlonsh|p between physical activity and body fat or weight is derlved from the
assumption that a normal- welght person’s energy intake is equal or nearly equal to their energy expendlture ) That s, a
person becomes overweight or obese if the energy intake is greater than the energy expend|ture and one way of
maintaining the energy balance is by getting rid of the extra calories by performing physical act|V|ty ) If physical activity
is not sustained, even an individual with a healthy weight could easily regain some or all of it @

Body Mass Index (BMI) is an easily-administered and inexpensive tool to monitor we|ght status. Although it is
commonly used in a health-setting to classify humans as underweight, normal weight, overweight and obese @ its

Pphcation in sport populations has been questioned, because it is associated with fat mass, as well as with fat free mass

Independently from this limitation, it still can evaluate athlete’s body weight for a given stature, and thus, contribute to
weight control.

Although it is well established in Western populations that increasing purposeful or leisure-time physical activity is
associated with reduced rates of obesity © recent evidence, also from Western countries, suggests that sedentary
activities, such as watchlng television or using a computer, are associated with increasing obesity, independent of
purposeful physical activity *"’. That means, the effect of physical activity may be offset by other factors or habits and may
not imply that the more hours of exercise will become lower BMI.

This paper examines in detail the relationships between obesity and exercise-related physical activity in adults, with
particular emphasis on the interaction between these factors.

AIM

Our aim was to verify whether more exercise hours is associated with a lower BMI in adults.

METHODS

Sample size:

318 adults aged 17-62 years, recruited from different sport clubs, gyms and sports centres, completed an ad-hoc
questionnaire, including data on height, weight, waist circumference, body fat, visceral fat, muscle and basal metabolic
rate. Weight and height were used to calculate participants’ BMI, as their weight in kilograms, divided by the square of
their height in metres.

Information on exercise-related physical activity was obtained through a question asking: “During a typical week (7-day
period), how many times on average do you exercise, for how long each session and under which intensity (strenuous,
moderate and walking)?” The following information on demographics factors was collected: age, gender and nationality.

Where possible, questionnaire items that had been standardised and validated were used. Data were collected by
trained and formed nutritionists and dieticians, standardizing the data collection protocol and monitoring the study.

Height was measured with a stadiometer SECA 216, range from 3.5 to 230 cm with an accuracy of 1 mm. Body
composition was determined through an electrical bioimpedance, four-pole, multi-frequency (20 to 100 kHz), InBody
Model 230. For waist circumference a flexible non-elastic, metallic measuring tape, ranged from 0.1mm to 150cm was
used

Inclusion criteria: analysis was restricted to men and women aged 18-65 years old, who were physically active, had
sufficient level of understanding to conceive their participation in the study and accepted a voluntary participation after
signing an informed consent.

Exclusion criteria: individuals were excluded from the analyses if they were nonage, had not provided complete
responses to follow-up questionnaires, did not perform any exercise or presented any diseases that could alter activity
level and/or weight.

Variables and study factors:

International cut off points of BMI were employed to classify adult participants as underweight (<18.5 kg/m?), normal
(18.5-24.9 kg/m?), overweight (25-30 kg/m?) or obese (>30 kg/m?) (WHO, 1995). Time dedicated to physical activity was
divided into two groups (<150m|n/week and 2150 min/week), according to the WHO recommendation of exercise for
adults between 18 and 64 year old @

Statistical analysis:

Statistical analyses were performed using IBM SPSS v.20.0. Data were expressed as mean and standard deviations
of the mean (SD). Normal distribution could not be assumed, so non-parametric tests were used. Association between
hours of physical activity, and BMI was examined using Pearson’s Chi-square test, together with Kruskal-Wallis test to
compare the mean ranks of exercise time between groups. Spearman’s rho was used to look for correlations between
BMI and minutes of exercise per week. The level of significance was set at a=0.05 and a 95% confidence interval.

RESULTS

A total of 318 participants (181 men and 137 women) aged 17-62 years (mean 35 + 11,04 years) joined the cohort.
The baseline characteristics of participants are summarized in Table 1.



JONNPR. 2016;1(1):36-41 38
DOI: nn.nnn/jonnpr.2016.1.1.935

Table 1: Descriptive statistics of the participants
Total (n=318) Males (n=181) | Females (n=137)
Mean + SD Mean + SD Mean + SD
Age (years)' 3596 + 11,04 36,06 + 10,66 35,81 £ 11,66
Weight (kg) 70,07 £ 12,24 76,34 £ 10,18 60,50 = 8,32
Height (m) 1,71+ 0,09 1,76 £ 0,06 1,63 £ 0,06
BMI (Kg/m?) 23,79 +3,02 24,48 + 2,84 22,73+ 2,99
Waist circumference (cm) 7756 + 16,17 81,37 £ 17,80 71,74 £ 11,09
Body fat (%) 20,74 £ 8,45 16,35+ 6,01 27,43+ 7,15
Visceral fat (kg) 791+ 7,27 7,12 + 6,09 9,12 + 8,67
Muscle (kg) 30,94 + 7,50 35,94 £ 4,41 23,32+ 4,00
Basal metabolic rate (kcal) 1568,50 + 269,96 | 1730,80 + 209,87 1320,68 + 122,98
Physical activity (minutes/week) 42145 + 266,36 | 446,64 £ 262,15 | 383,00 + 269,54

' No statistically significant differences between both groups were found.

Overall, 9,6 % of participants were obese, with a substantially greater prevalence in men (10,4%) than women (9,4%).
Inverse associations between being obese and total weekly sessions of exercise-related physical activity, as awaited,
were not observed (Table 2).

Table 2: Percentage of participants according to BMI and exercise recommendations.

Underweight [Normal weight |[Overweight |Obese [Chi*
<150min/week exercise (%) 2 64.7 31.4 2
2150 min/week exercise (%) 2 6/7.5 25.5 5.1

0.678

After a Spearman’s correlation was run to determine the possible monotonic relationship between BMI and exercise,
the null hypothesis tested (“there’s no association between the two variables”) couldn’t be rejected (Spearman’s Rho =
0,001; p = 0,991) (Figure 1).
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There was no statistically significant difference in exercise minutes between the different BMI groups (Chi®= 0.750. p = 0.750).
Figure 1. Boxplot representing BMI versus minutes of exercise per week.

DISCUSION

In the present study we examined the correlations between BMI and time of physical activity and investigated whether
more exercise minutes is associated with a lower BMI in adults. We found a negative correlation between BMI and time of
exercise performance in our adult's sample. We interpret this finding to indicate that the excess of body mass does not
interfere on time of performance.

Far more surprising was that the intensity of physical activity did not matter in lowering or maintaining BMI. One has to
be careful, however, when interpreting such a result. For instance, respondents in this study might not have accurately
described the intensity of their physical activities.

It has not been well clarified yet, how the inverse linear, logarithmic, or logistic models describe the relationship
between physical activity and body fat or weight. In spite of that lack, there is evidence from research conducted chiefly
on general young populations that BMI is associated with reduced physical fitness and the same has recently been
shown on sport populations. The comparison between groups with different BMI has revealed that the groups with lower
or normal BMI perform better in physical fitness than overweight/obese (higher BMI) ©. In spite of this, a review reported
that increasing cardloresp|ratorg fitness through exercise could reduce waist mrcumference and cardiometabolic risk,
despite the lack of weight loss ¢

Our findings did not come partlally to terms with previous studies on general population. Results from linear regression
analyses of Ching et al.” suggest that each additional hour of non-sedentary activity (assuming an expenditure of 5
METS during that hour) predicted a 0.015 decrease in body mass index.

In line with the aforementioned study, in the Centers for Disease Control and Prevention's BehaV|oraI Risk Factor
Surveillance System, prevalence of overweight was inversely related to physical activity level . In the NHANES |
Epidemiologic Follow-Up Study, recreational physical activity was inversely associated with body mass index, average
10-year weight change, and risk of developing clinical overweight; prospectively, change in activity level was inversely
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related to change in weight. These f|nd|ngs suggest that low physical activity is both a cause and a consequence of
weight gain (3) "Guémundsdoattir et al. ") also revealed that more than half of adult in their sample were overweight or
obese but the rlsk is halved among those who exercise at least five days per week, compared to those who exercise less
frequently. Li et al. showed in the Nurses’ Health Study that higher BMI and low physical activity levels are both Imked to
an increased CHD risk but physical activity by itself is not enoght to overcome the negative effects of obeS|ty A
subsequent systematic review indicated that the risk for all-cause and CVD mortality was lower in those participants W|th
higher BMI and good aerobic fitness, compared to those with a normal weight and poor fitness, so there are many
discrepancies in the available evidence.

The results of the present study were in agreement with those of van Gemert et al. '® In the SHAPE study, for
example, 189 healthy inactive and postmenopausal women participated in a one-year aerobic and strength exercise
intervention to improve insulin, glucose and HOMA2 parameters. In this study, despite the increase in physical activity,
weight loss was not achieved (nor aimed to |t)

Although the body mass index (kg/m2) is W|dely used as a surrogate measure of adiposity, it is a measure of excess
weight, rather than excess body fat, relative to height. The interpretation of BMI >25 as a measure of overweight is the
assumption that the increase is mainly due to fat, wherein muscle mass also contributes as well as fat. The influence of
large muscle mass on BMI in athletes and young adults may misclassify these individuals as overweight and obese by
BMI. Therefore, the use of other techniques such as subcutaneous aleose tissue topography may be more effective than
BMI in assessing obesity in physically active people and young adults

In contrast with the above mentioned studies, we did not find any difference. Potential explanations for this
discrepancy include: the lack of homogeneous data between populations; the possibility that the proportion of total energy
expenditure to leisure-related physical activity is lower in one population than another, differing types and intensities of
leisure-related physical activity; and differences in measurement error.

CONCLUSION

More exercise hours has not been associated with a lower BMI in our adults sample. In this setting, programs to
prevent and treat obesity through increasing general physical activity need to consider overall energy expenditure. The
achievement of an optimal body mass just through more hours of training should be reconsidered. More experimental
studies should delve into this issue.
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