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The effects of physical activity and diet on reducing the body mass index in
Adolescent: systematic review.
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Abstract:

The aim of study was to review randomized controlled trials of the long-term effectiveness of
physical activity and diet in terms of effect on BMI in Adolescent.Data for systematic review was
collected via a search of databases PubMed, PMC and ScienceDirect for literature published
between 2000 and 2020 .The studies showed that dietary and Physical activity behaviors are
interrelated, it is suggested that Physical activity is taken into account when examining the
benefits of health enhancing dietary behaviors and vice versa. the practicing physical activity that
accompanies a good diet gives very positive results. In contrast, exercising physical activity with
irregular diet has weaker results in reducing BMI. Also, the diet alone can decrease the BMI,
provided that the level of movement activity practiced during daily life is maintained, But the
pace of decline in BMI will be very slow. According to this systematic review, Professional
support should be provided regarding nutrition and related matters, we should encourage
adolescences to do more physical activity and equipment should be provided to help attain this
goal. Such precautions are necessary to create a healthy society, families should be educated in
this matter as well.

Keywords: Physical Activity; Diet; Body Mass Index; Adolescent.

toadls

oo Gl allaidly Giad) boladld gull absks 2dlaall Jo> aalsadl ol sLaall coyletll dazlye sa duludl o Bl o
5 PubMed clildl aelss 8 cumdl pe Bzl Aazlyell GbLdl aex @ cndalll oo sl A 50 e il o
Aoyl e Qqﬂl Lladly aslisdl olSelud! ol bl ;.NLT -2020 5 2000 (el ¢ BYoALY M ScienceDirect 9 PMC
Lsles 0 mummio (oSally Zoeall 535all Asliad) clSsldl wslss dulys wie slae¥l § Gadl bladll dsf en of gia «
pllsi gLl pe Gl boladl) Zuglas old « ikl § Bl 2l @ln Janm wee Glie sl colall Gudl Ll
S 1 i50 oo iy Of sy 1) pllasld Sy o Lyl el AS yd50 Julas § sl miln J) o5e platie e Jlis
U Jage § olam¥l 559 (ST ¢ Auagall Bl I Loler @l Symdl bladll Syiue (e blamll bydy o g
calall old Biladls 2aanll lan Lad Gl meddl @uds com « Lzl Zaz bl odd g 4Ll Ay 05w g
sda ol 1 Buaxs 3 bacluel Slaall 4dss comg Gadl LLA (e iy pldll e cnaalll amdd of qamsg
Lol 51 1da Gl Caal Cmg ¢ oo peiize Blid &y9,40 clblasl

Aaall el AL 50 £ SR allanll ol LLadll sl GLIS)

Corresponding author: Guebli Abdelkader E-mail: abdelkader85@windowslive.com

-Publication rights are reserved for Oum-El Bouaghi University -website: https://www.asjp.cerist.dz/en/PresentationRevue/71

68


mailto:abdelkader85@windowslive.com
mailto:abdelkader85@windowslive.com
mailto:holandajeci@bol.com.br
mailto:norzabchi7@yahoo.fr
mailto:b.sahioualdi@gmail.com




The effects of physical activity and diet on reducing the body mass index in Adolescent:
systematic review.

1. Introduction :

Scientific evidence indicates that regular physical activity, exercise, and fitness are a
key determinant of health. Appropriate dose of regular physical activity, participation in
sports provides male and female of alleges, including those with disability (Abdelkader et al.,
2020; Guebli et al., 2020), with physical and mental health benefits, as well as with social
relationships (Bhuiyan et al., 2020; Kruk, 2009). Physical activity is a cheap and strong means
for prevention of diseases, improvement health and well-being, and it also promotes
integration and social interaction (WHO, 2003). Over the past half century researchers have
provided evidence that being physically inactive or unfit has major negative health
consequences throughout the lifespan (Sallis et al., 2012; Ortega et al., 2008). Although the
physical and mental health benefits of regular physical activity participation have been
well documented (Gu et al., 2016; Janssen & LeBlanc, 2010; Stréhle, 2009), it is estimated
only 23% of children and adolescent meet minimum recommended activity levels, and
physical activity actually declines with age (Tremblay et al., 2014). Physical activity in
adolescence may contribute to the development of healthy adult lifestyles, helping reduce
chronic disease incidence.(Hallal et al., 2006). Thus, there is an indirect effect on all health
benefits resulting from adolescent physical activity.

Adolescence is the period of transition from childhood to adulthood or maturity. It
occurs between the ages of ten and 19, beginning with the appearance of secondary sexual
characteristics, and ending with emotional maturity and cessation of growth. Adolescence is
characterised by rapid physical, psychological and social changes and is when individuals
become capable of reproduction (ALBashtawy, 2017; La Guardia & Ryan, 2002;
Brettschneider, 1992). However, definition of the optimal amount of physical activity in
adolescence requires addressing a number of scientific challenges.

In 2002, the World Health Organization listed physical inactivity as one of 10 powerful
risk factors for premature death (WHO, 2003). The importance of participation in physical
activity regularly for health and well-being is accepted by much of the general population.
Nevertheless, the majority of people, especially in industrialized countries, achieve sedentary
or insufficient levels of physical activity. Professor Steven Blair (2009) maintains that
“physical inactivity is one of the most important public health problem of the 21st
century, and may even be the most important ”(Blair, 2009; Haskell et al., 2009).

Complete assessment of physical activity irrespective of its type must include three its
components: frequency, duration and intensity (Kim et al., 2017; Kruk, 2009), Frequency
describes the number of times that the activity is undertaken in a given period, Duration
informs about the total time spent in activity during the same period, and Intensity
describes the amount energy expenditure by a person during the activity. In addition, the
intensity of physical activity is often stratified into three levels : light (<3METs), moderate
(3-6.0 METs) or vigorous (>6 METs). One MET, a metabolic equivalent of energy
expenditure, is the energy expended during sitting quietly. This unit is equivalent to an oxygen
uptake of 3.5 mL per kilogram of body weight per minute for an adult weighting 70 kg (Kruk,
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2009; Rejeski& Mihalko, 2001; Ainsworth et al., 1993). The MET value defines the ratio of
the metabolic rate of an activity to the resting metabolic rate.

Cross-sectional studies are generally in agreement that dietary is positively associated
with relative weight and BMI, whereas the prospective studies of diet in relation to weight
change give inconsistent results (Huang et al., 2005; Lissner&Heitmann, 1995). The reasons
for this inconsistency are not clear. However, given the complexity of body weight regulation,
these inconsistent endings may be caused by a host of known and unknown factors, ranging
from genetic and metabolic factors to the behavioral factors such as dieting in response to
weight gain and BMI (Lissner&Heitmann, 1995; Mustelin et al., 2009), defined as using
self-reported height and weight to calculate BMI. Furthermore, the studies of diet and BMI
are complicated by the difficulty in measuring dietary intake of a free-living population,
resulting in measurement errors in dietary data. These errors may be caused, for example, by
the under-reporting of intake by some overweight individuals9 and by the daily variation in
food intake of the same individual (M®ttus et al., 2013; Paeratakul et al., 1998).

In this systematic review, we examined the relationship between physical activity, and
body mass index (BMI), taking into account diet factor. Data for analysis came from
databases search PubMed, PMC and ScienceDirect for literature published between 2000 and
2020.

2. Material and method

This study can be characterized as an explanatory mixed-methods study following a
dominant-status sequential design(Abdelkader et al., 2018; Rudd & Johnson, 2010). A mixed-
methods approach is favored in research contexts where the constructs of interest are
ambiguous and have not been investigated extensively(David et al., 2018). Moreover, mixing
both quantitative and qualitative instruments serves to improve the validity of the research
findings and enables researchers to make causal inferences (Rudd & Johnson, 2010).

2.1. Data Source :A literature search was undertaken using PubMed, PMC and
ScienceDirect in November 2020, using search terms ‘Physical activity’, ‘body mass index
(BMI)’, and 'Diet’. Reviews and key articles published in English since 2000 were used to
present established knowledge and set the background context, while to identify recent
updates the search was reduced to articles published after each year in a row until 2020. These
results filtered using the terms ‘Human’ and limited to English language publications. The
abstracts of these articles were then evaluated and studies included if the main focus was an
exercise intervention and Diet study on BMI control. Titles were manually sorted and articles
rejected if primary objectives were not exercise and practice-based. They were then divided
on the basis of whether they assessed the acute responses that occur during or immediately
after a practice of Physical activity, or the chronic adaptations that occur over a more
prolonged period of time due to repeated exercise bouts—the practicing effects. the
aforementioned sorting produced the resultant total of articles which are summarised in tables
I and 3.

2.2. Data analysis: The obtained data were analyzed by using a software Excel 2019, we
used percentage to analyze the data.
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3. Results

In presenting this review, the authors acknowledge the growing evidence for the
advantageous effects of Physical activity practicing and diet on BMI, and that this aspect of
behavior needs to be considered in the wider context of personal health and BMI. Likewise,
that Physical activity may benefit the patients with a number of chronic disease conditions,
such as diabetes and obesity ... etc. But due to word limits, these scenarios maybe were
beyond the scope of this review.

Table 1. Statistical description of studies ratios including Physical activity, Diet and BMI
variables in the last 10 years on the databases PubMed, PMC and ScienceDirect.

The years  Physical Activity BMI Diet All Variables
2020 %4.44 %4.58 %3.76 %5.38
2019 %6.15 %7.10 %5.47 %8.24
2018 %5.62 %6.59 %5.11 %7.32
2017 %5.25 %6.05 %4.70 %6.53
2016 %4.93 %6.05 %4.59 %6.37
2015 %4.76 %5.74 %4.27 %6.15
2014 %4.40 %5.40 %4.08 %5.54
2013 %4.10 %35.08 %3.88 %5.38
2012 %3.73 %4.56 %3.48 %4.76
2011 %3.39 %4.36 %3.33 %4.33
2010 %3.12 %4.12 %3.00 %3.69
2009 %3.07 %3.96 %3.04 %3.66
2008 %2.85 %3.58 %2.88 %3.30
2007 %2.74 %3.12 %2.66 %3.24
2006 %2.52 %?2.85 %2.40 %2.89
2005 %2.30 %2.44 %2.22 %2.60
2004 %2.05 %2.05 %1.91 %2.10
2003 %1.90 %1.82 %1.94 %1.74
2002 %1.59 %1.27 %1.50 %1.24
2001 %1.54 %1.17 %1.45 %0.99
2000 %1.45 %1.23 %1.44 9%0.96

Table 1 presents the descriptive statistics of studies ratios including Physical activity,
Diet and BMI variables in the last 10 years on the databases PubMed, PMC and
ScienceDirect. These studies ratios were extracted on basis of the studies number in the
above-mentioned databases from the total studies included in these databases. It is noted
through this the increase the studies ratios are concerned with the topics of Physical activity,
diet and BMI. As shown these Table, the studies ratio that including Physical activity, Diet
and BMI variables experiencing a gradual increase in the last 10 years on the databases
PubMed, PMC and ScienceDirect, especially from 2009 to 2019 (Fig.1)
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Table 2. Classification of studies ratios according to types papers scientific

Physical activity BMI Diet All Variables
Review Research %9.94 %1.58 %9.01 %20.89
Published research %81.63 %70.17 %71.56 %67.19
Review Books %1.16 %1.24 %2.83 %0.82
Scientific discussions %1.13 %2.09 %2.10 %1.48
Digital data %0.02 %0.02 %0.04 %0.01
Meeting’s summaries %5.12 %21.99 %12.71 %7.95
Scientific productions %1.00 %2.91 %1.75 %1.66

Table 2 presents the classification of studies ratios according to types papers scientific
that including PA, Diet and BMI variables in the last 10 years on the databases PubMed, PMC
and ScienceDirect. Published researches ratio, in variables of practice PA, BMI as well as diet
showed a high value 81.63%, 70.17%, 71.56% respectively. in addition, the ratio 67.19% for
all variables in Published research type. then the Review Researches ratio 9.94%, 1.58%,
9.01% respectively. with ratio 20.89% for all variables in this type of papers scientific (Fig.1).

Fig.1. Studies ratios including Physical activity, Diet and BMI variables in the last 10 years on
the databases PubMed, PMC and ScienceDirect

Physical activity BMI Diet ®mAll Variables

Scientific productions
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4. Discussion

The present study revealed the Physical activity practice and diet habits among
adolescents which effective on BMI. The high consumption of hydrogenated solid fat as well
as deep fried foods is common in lately. For most of the dietary behaviors included in the
previous studies, most studies included in the latter review (Newby, 2009) provided evidence
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for a negative association between dietary behaviors and BMI. dietary behaviors has been
linked to better overall nutrition (Albertson et al., 2007; Gross et al., 2004; Jakicic et al.,
2018).Similar to most previous studies that have examined the relationship of diet to BMI,
adolescents eating breakfast more regularly might overall have more adequate food patterns,
which might explain the steady significant inverse relationship with BMI (Nicklas et al.,
1998; Savige et al., 2007). where the cating breakfast consistently (across a number of years)
may be important for long-term management of body weight (Haerens et al., 2010). although
our measures were valid and reliable, the data we collected came from previous reports of
Physical activity practice, diet and BMI from adolescents, also, in (Kelishadi, Ardalan,
Gheiratmand, Gouya, Razaghi, Delavari, Majdzadeh, Heshmat, Motaghian, Barekati, et al.,
2007) BMI may not be the best measure of adolescences adiposity nor the best predictor of
adult adiposity.

Furthermore, was that among healthy young adults the inverse relationship between
physical activity and BMI in both males and females, whereas physical activity was
negatively associated with BMI in females only.(Pietildinen et al., 2008). Physically active
young males may have a large muscle mass, which affects BMI more than females (Berkey et
al., 2003; Bruzas& Allison, 2019; Pietildinen et al., 2008; Yaman, 2009). Physical activity
may also reduce body fat, preferentially from the abdominal area. For example, in a small but
intensive study where energy balance was held constant, exercise reduced abdominal fat
despite unchanged body weight (Moholdt Trine et al., 2018; Soderlund et al., 2009). A
possible mechanism for how physical activity reduces the genetic effects on obesity is that it
changes the expression patterns of genes regulating weight and adiposity (Terry T.-K. Huang
et al., 2003). In addition, when the diet and diett+exercise groups were discussion compared to
each other, it was found that weight loss and the decrease in BMI were higher in the
diett+exercise group. Regarding the difference between genders, it was found that weight loss
of the male was higher than the female(Kelishadi, Ardalan, Gheiratmand, Gouya, Razaghi,
Delavari, Majdzadeh, Heshmat, Motaghian, Barekati, et al., 2007) .

Previous studies have been conducted to evaluate the combined effects of dietary
control and exercise on lipid profile and body mass index. (Volpe et al., 2008) concluded that
a supervised exercise program combined with nutritional modifications was effective in
obtaining a significant loss of body weight among sedentary people. Weight-loss interventions
using a dietary restriction regime accompanied by participation in exercise is associated with
moderate weight loss at 6 months.(Ogden et al., 2002, pp. 1999-2000; PhD et al., 2002; R et
al., 2000; Volpe et al., 2008). According to the latest nutritional studies, an advice-only group
concerning the reduction of energy intake and exercise-alone played an important role in the
weight loss of high lipid profile patients (Bhuiyan et al., 2020). On the other hand, the
frequency, but not duration, of sports participation plays a substantial role in weight
management for adolescences. PA occurs over in frequency, intensity, time and type
dimensions (Martin et al., 2018; Must &Tybor, 2005). also, the low levels of habitual
Physical activity are associated with increased BMI (Blackshear &Seyfried, 2021; Murphy et
al., 2021).

Physical activity causes favorable changes on lipid profiles and BMI when combined
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with dietary modification (Mustelin et al., 2009; Umutlu et al., 2018). An exercise program
accompanied with dietary control makes the individuals feel psychologically good, healthy,
and safe from atherosclerotic risk factors of obesity. Therefore, a diet program in addition to
exercise will provide more beneficial results in obese people. Recently (published 2010-2020)
studies involving practice Physical activity confirm previous research findings of its efficacy
in reducing BMI. A lifestyle incorporating aerobic and anaerobic exercise in Physical activity
that complies with the guidelines of being of moderate intensity for at least 45min on 3-5
days per week (Hallal et al., 2006; Hill, 2004; Junger et al., 2019; Kelishadi, Ardalan,
Gheiratmand, Gouya, Razaghi, Delavari, Majdzadeh, Heshmat, Motaghian, &Barekati, 2007,
Kim et al., 2017; Martin et al., 2018; Must &Tybor, 2005; Sevim, 2002), is associated with
reduced BMI and weight control (Caspersen et al., 1985; O’Donovan et al., 2010). Health
professions recommend that person should accumulate at least 60 min of daily
moderate-to-vigorous physical activity or achieve a certain number of steps per day
(15,000 steps for boys and 12,000 steps for girls) (Tudor-Locke, Hart, et al., 2009; Tudor-
Locke, McClain, et al., 2009). Moreover, almost all studies have consistently shown that
Physical activity practice with diet are powerful correlates of reducing BMI that frequently
overwhelm the contribution of all other variables. Acute improvements in BMI occur after a
bout of exercise and chronic adaptations are evident from training studies involving
interventions undertaken for at least 6 weeks.

5. Conclusion

The unhealthy dietary habits are major threats to the present and future health of this
vulnerable age group and are likely to make the community prone to an epic demic of chronic
disease over the next years. As our results showed that dietary and Physical activity behaviors
are interrelated, it is suggested that Physical activity is taken into account when examining the
benefits of health enhancing dietary behaviors and vice versa. In view of the number of
subjects studied, we acknowledge that practicing physical activity that accompanies a good
diet gives very positive results. In contrast, exercising physical activity with irregular diet has
weaker results in reducing BMI. Also, the diet alone can decrease the BMI, provided that the
level of movement activity practiced during daily life is maintained, But the pace of decline in
BMI will be very slow. Hence, we warn against following an Acute diet. Hence, Professional
support should be provided regarding nutrition and related matters; we should encourage
adolescences to do more Physical activity and equipment should be provided to help attain
this goal. Once adolescences are introduced to a healthier lifestyle, they may maintain the
same lifestyle throughout their life. Such precautions are necessary to create a healthy society
in which the obesity rate is low. To ensure a healthy next generation, families should be
educated in this matter as well.
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