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Contexte : le rôle de l’activité physique aérobique en 
tant que traitement autonome afin de réduire l’adiposité 
chez les enfants d’âge scolaire et les adolescents n’a pas 
été clairement établi. 
 Objectif : rechercher systématiquement et évaluer la 
qualité de la documentation sur l’efficacité de l’activité 
physique aérobique afin de réduire l’adiposité chez les 
enfants d’âge scolaire et les adolescents. 
 Méthodes : une recherche électronique fut menée dans 
les banques de données EBSCO, notamment MEDLINE 
et CINAHL. Les articles consultés qui répondaient aux 
critères d’admissibilité furent évalués en fonction de leur 
qualité méthodologique à l’aide de la liste de vérification 
Downs and Black. 
 Résultats : 10 articles répondaient aux critères 
d’inclusion sous la forme d’essais cliniques aléatoires. 
Les résultats indiquent que cinq articles démontraient 
qu’il était possible de réduire l’adiposité par rapport 
aux contrôles, et que cinq articles démontraient qu’il  
n’y avait aucun changement par rapport aux contrôles. 
 Conclusion : il existe suffisamment de preuves solides 
démontrant que l’activité physique aérobique constitue 
un traitement autonome efficace pour réduire l’adiposité. 
Malgré l’hétérogénéité des méthodes, il existe des 
preuves démontrant que les enfants d’âge scolaire et  
les adolescents bénéficient de l’activité physique 

Context: The role of aerobic physical activity as a 
standalone treatment in decreasing adiposity in school-
aged children and youth has not been well established.
 Objective: To systematically search and assess 
the quality of the literature on the efficacy of aerobic 
physical activity to decrease adiposity in school-aged 
children and youth.
 Methods: An electronic search strategy was 
conducted in EBSCO databases, including MEDLINE 
and CINAHL. Retrieved articles that met the eligibility 
criteria were rated for methodological quality by using 
the Downs and Black checklist.
 Results: 10 articles met the inclusion criteria in the 
form of RCTs. Results indicate that five articles had 
positive results in decreasing adiposity compared to 
controls and five articles had no change in adiposity 
compared to controls.
 Conclusion: There is a paucity of evidence to support 
aerobic physical activity as a successful standalone 
treatment for decreasing adiposity. Despite the 
heterogeneity of the methods there is some evidence to 
support that school-aged children and youth benefit from 
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aérobique pour réduire l’adiposité et limiter la prise de 
poids.
(JCCA 2011; 55(4):256–268)

m o t s  c l é s  :  évaluation systématique, activité 
physique, exercice, adiposité, indice de masse corporelle, 
composition du corps, enfants, adolescents

aerobic physical activity to decrease adiposity and to 
limit weight gain.
(JCCA 2011; 55(4):256–268)

k e y  w o r d s :  systematic review, physical activity, 
exercise, adiposity, body mass index, body composition, 
children, youth

Introduction
Physical inactivity is one of the leading causes of major 
chronic illness tracking from childhood into adulthood1. 
Overweight and obese children are four times more like-
ly to become overweight adults, thus leading to major 
chronic illnesses such as type-two diabetes, heart disease, 
and cancer1. Physical inactivity is leading to a global epi-
demic of childhood obesity1. In 2010, The World Health 
Organization (WHO) stated that physical inactivity is the 
fourth leading risk factor for global mortality.1 There is 
a widespread concern in Canada that the prevalence of 
overweight and obese children and youth are reaching 
epidemic proportions.2 Obesity is on the rise in Canada 
with approximately 26% of Canadian children and youth 
between the ages of two and 17 years of age over the 90th 

percentile for body weight.3

Canada first set physical activity guidelines for children 
and youth in 2002 to promote healthy active living in the 
Canadian population.4,5 Health Canada, now the Public 
Health Agency of Canada (PHAC), in conjunction with 
the Canadian Society for Exercise Physiology (CSEP) de-
veloped basic guidelines to give physical activity guidance 
to Canadian children (5–11) and youth (12–17).4,5,6,7 The 
recommended target in 2002 was for children and youth 
to complete a minimum of 30 minutes of physical activity 
per day and progressively increase to 90 minutes per day 
of moderate to vigorous intensity activity.1,4,5

As of early 2011, the PHAC in conjunction with the 
CSEP changed their physical activity guidelines for chil-
dren and youth.4,5,6,7 For health benefits, children (5–11) 
and youth (12–17) should accumulate at least 60 minutes 
of moderate to vigorous physical activity daily.4,5,6,7 Thus, 
there has been a decrease in the recommended amount 
for physical activity of Canadian children and youth. A  
common intervention for overweight and obese children 
is an aerobic physical activity program to decrease adi-
posity.

Reversing the trend of increasing adiposity in children 
has been proven to be an extremely difficult task. It has 
been widely acknowledged that increasing physical ac-
tivity to increase total energy expenditure and reducing 
caloric intake may form the theoretical basis for the man-
agement of obesity.4,5,6,7 Thus, increasing aerobic physical 
activity may be the foundation for decreasing childhood 
obesity and a first step to behavioural change. Increas-
ing physical activity has been supported in recent years 
by the WHO, PHAC, and CSEP.1,4,5,6,7 The objective of 
this systematic review was to determine the quality of cur-
rent evidence forming the relationship between aerobic 
physical activity and adiposity changes in school-aged 
children and youth. We reviewed randomized controlled 
trials (RCTs) that assessed the efficacy of physical activ-
ity programs for decreasing adiposity in school-aged chil-
dren and youth with sedentary controls.

Physical	Activity	Guidelines	for	Children		
and	Youth
There are currently two separate guidelines published to 
give physical activity guidance to Canadian children and 
youth.4,5,6,7 These new guidelines recommend children 
and youth should accumulate at least 60 minutes of mod-
erate to vigorous intensity physical activity daily.4,5,6,7 

Moderate physical activity is defined as 3–6.9 metabolic 
equivalents (METS) for example brisk walking and bi-
cycle riding.4,5,8 Vigorous physical activity is defined 
as >7 METS for example running, tennis, and jumping 
jacks.4,5,8 Children and youth should engage in vigorous 
physical activity at least three days per week and resist-
ance training three days per week for health benefits. 
CSEP also developed the Canadian Sedentary Behaviour 
Guidelines. Children and youth should minimize the time 
spent being sedentary each day by limiting recreational 
screen time to no more than two hours per day which is 
now consistent with the guidelines published by the Can-
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adian Pediatric Society.4,5,6,7 Screen time refers to the 
amount of time spent sedentary in front of electronic de-
vices including televisions, computers, and video games.

In 2011 the Canadian physical activity guidelines 
changed significantly to reflect global harmonization in 
the guidelines.1,4,5,6,7 The guidelines now define physical 
activity participation in an absolute amount and no longer 
incorporate progression. Previously the physical activity 
guidelines stated that children and youth should increase 
the time spent being physically active by 30 minutes per 
day and progress to a minimum of 90 minutes per day.4,5,6 
Now the guidelines recommend a minimum of 60 minutes 
per day everyday.4,5,6,7 Further, the guidelines used to rec-
ommend that children and youth should decrease screen 
time to less than 90 minutes per day.4,5 Today, it is recom-
mended that screen time should be decreased to less than 
two hours per day.4,5,6,7

Canada’s physical activity guidelines formerly per-
tained to a limited age span of children between six to 
nine years of age and youth between 10–14 years of age, 

allowing for specific promotional and educational materi-
als to be directed at different age groups.4–10 As of 2011 
the guidelines have included five year olds up to 17 year 
olds to comprise a larger target.

The PHAC and CSEP have created physical activ-
ity guidelines for the Canadian population to increase 
healthy active living.4,5,6,7 A sedentary lifestyle is one of 
the leading causes of obesity. According to a systematic 
review performed by Janssen and LeBlanc the relation-
ship between physical activity and obesity in school-aged 
children and youth has been extensively studied via ob-
servational studies.11 Low-level physical activity studies 
have reported that there is a weak to modest relation-
ship between physical activity and obesity.11 Interest-
ingly, studies that have looked at moderate to vigorous 
physical activity have reported a stronger correlation 
than low-level physical activity.11 These studies have re-
ported that there is a dose-response relationship between 
physical activity and obesity.11–25 Thus, with an increase 
in physical activity in school-aged children and youth 
there will be a decrease in adiposity leading to a decrease 
in obesity.

We hypothesize that aerobic physical activity, as a stan-
dalone intervention will decrease measures of total adi-
posity in response to an increase in aerobic training in 
school-aged children and youth.

Methods

Search Strategy
Figure 1 depicts the flow of trials through the review. 
Studies were identified by searching electronic data-
bases and scanning reference lists of articles identified. 
The electronic literature search was conducted by one 
independent reviewer in the EBSCO databases in MED-
LINE and CINAHL up to and including December 2010. 
The MeSH terms used were [“Exercise”, “Leisure Activ-
ities”, “Physical Endurance” OR], [“Body Mass Index”, 
“Body Fat Distribution”, “Overweight”, “Skinfold Thick-
ness”, “Adipose Tissue”, “Obesity”, and “Body Compos-
ition” OR]. Text words were used [“Physical activity”, 
“fitness”, “exercise”, “energy expenditure” OR] and 
[“obese”, “obesity”, “overweight”, “body composition”, 
body mass index”. All MeSH terms and text words were 
combined with aerobic* and the following limiters: Eng-
lish language; from 2000–2010; age related: All children 
and adolescents 0–18 years; and Publication Type: Ran-
domized Controlled Trials. The reference lists from all  
retrieved papers were reviewed for further relevant arti-
cles that may not have been included in the initial elec-
tronic search.

Screening of citations
The authors independently examined the electronic search 
results. The titles and abstracts of the 38 articles found in 
the search strategy were examined to determine which full-
text manuscripts met the eligibility criteria to be included 
in the review. The eligibility criteria used is indicated in 
Table 1. The eligibility criteria were applied to all of the 
obtained full text manuscripts and consisted of studies that 
were RCTs conducted on children between 0–18 years of 
age. Interventions included aerobic physical activity with 
no co-interventions of caloric restriction allowed; these 
could be compared to a sedentary control group, an active 
controlled group, or a sedentary control with lifestyle edu-
cation only. Studies must have had an outcome measure 
for determining adiposity. Only articles published in a 
peer-reviewed journal in the English language within the 
past 10 years (2000–2010) were considered. These cri-
teria were applied to all of the obtained manuscripts. The 
eligibility assessment was performed independently by 
two reviewers and if disagreement between reviewers was 
identified it was resolved by consensus.
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Literature search
Databases: EBSCO databases; MEDLinE and CinahL
Limits: English language, RCTs, children 0–18, years 2000–2010

299 articles identified through electronic search
38 articles in total for aerobic physical activity
6 articles through reference searching
all articles screened on basis of title and abstract

32 articles excluded that did not meet the eligibility criteria; not children, 
including nutritional restriction, not aerobic physical activity



12 articles retrieved for more detailed evaluation28–37,46,47

2 articles excluded due to date of publication46,47

10 studies included in the review28–37





Figure 1 Literature Search Flow

Table 1  Review of eligibility criteria 

Inclusion Criteria Exclusion Criteria 

RCTs Cross-sectional studies, case-control studies, case 
studies, prospective or retrospective cohort studies, 
reviews, or personal narratives

Published in peer-reviewed journal Published in a non-peer reviewed journal 

Published in the English language Not published in the English language 

All children between 0-18 years of age Adult subjects 

Published between January 2000 and December 2010 Published before January 2000 

Studies must have used some outcome measure for 
determining adiposity (body composition, percent body 
fat, weight, body mass index (BMI), skinfold thickness, 
trunk and visceral fat composition, and adiponectin levels) 

Studies without an outcome measure 

Intervention group provided with aerobic physical activity Intervention group did not perform any aerobic 
physical activity or included nutrition in the 
intervention

Control group consisting of sedentariness, maintaining 
current levels of physical activity, or sedentariness with 
lifestyle counseling 

No control group 

*For the purpose of this review fitness and exercise are considered proxy measures for physical activity 
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Data collection process
The authors independently reviewed the published studies 
meeting the inclusion criteria and conducted a critical ap-
praisal of the studies. The following items were extracted: 
objectives, interventions, outcome measures used, results, 
adverse events, and drop-outs. The specific design of the 
study was extracted to ensure it was a RCT. Details of the 
population used including all baseline characteristics and 
samples sizes for the intervention groups and the control 
groups were recorded. Specific details of the interven-
tion groups and control groups were extracted including 
the frequency, intensity, and duration of the intervention, 
the number of sessions per week, and the format for each 
intervention (group training sessions, supervised sessions, 
or individual sessions). (See Table 2 and 3). In addition, 
the method of randomization, blinding procedures, statis-
tical analysis, sample sizes, and power were extracted and 
recorded. To ascertain the validity of eligible RCTs, the 
two reviewers worked independently. With adequate reli-
ability the two reviewers determined the adequacy of the 
randomization process, the concealment of randomized 
allocation to groups, blinding of the participants in the 
study, blinding of the authors and data collectors.

Quality of the Studies
The methodological quality of all studies that met the eli-
gibility criteria were assessed independently by the auth-
ors using the Downs and Black checklist.26 The checklist 
is considered a reliable and valid tool to report on the 
methodological quality of randomized and non-random-
ized studies.26 (See Table 4).

Due to the extreme heterogeneity in the study results 
we hypothesized that the effect size may differ between 
studies according to the methodological quality of the 
studies analyzed. The Downs and Black assessment of 
power is provided in Table 5. There are 27 questions 
with a total score out of 32.26 Scores above 20 were con-
sidered of high methodological quality; 11–20 moderate 
quality; and below 11 were considered of poor methodo-
logical quality. All scoring can be found in Table 4. No 
attempts were made at meta-analysis as there was too 
much heterogeneity between the studies to allow for a 
suitable synthesis.

Results
A total of 10 RCTs were identified for inclusion in the re-

view.28–37 The search of EBSCO databases in MEDLINE 
and CINAHL using all MeSH terms and search terms 
combined with limiters produced a total of 299 articles. 
To specify only aerobic physical activity aerobic* was 
added as a text word and resulted in 399 articles. Add-
ing all the MeSH terms with all search terms, including 
aerobic*, and limiters resulted in 38 articles. Of these, 32 
studies were discarded because after reviewing the titles 
and abstracts it appeared that these papers did not meet 
the inclusion criteria of the review. These studies were 
primarily discarded due to inclusion of a nutritional inter-
vention or exclusion of aerobic physical activity in the 
intervention group. The full-text of the remaining six cita-
tions were examined in more detail. It appeared that all 
six studies met the inclusion criteria and were included in 
this review. An additional six studies met the criteria for 
inclusion and were identified by checking the references 
of relevant papers. Two of the additional studies were ex-
cluded because they did not meet the inclusion criteria. 
No unpublished preliminary studies were included in this 
review. (See Figure 1) Appendix 1 provides a summary of 
the results for each of the 10 studies.

Methodological	quality
Table 4 depicts the quality score of each of the included 
studies. The Downs and Black checklist was used to ad-
equately evaluate the methodological quality of all 10 of 
the reviewed studies and allowed for greater objectivity 
in the results.26 All 10 of the RCTs reviewed contained 
several significant methodological limitations. Many of 
the intervention group sizes were too small and not fully 
representative of the entire population. The lack of power 
was a significant issue for most studies and few studies 
addressed this deficiency.28,30,31–36 Aguilar at al.37 and 
McMurray et al.29 had the largest intervention groups and 
thus ultimately had significant power ratings.

The majority of the studies (n = 7) included in this 
review were of moderate methodological quality.28,31–36 
Aguilar et al.,37 McMurray et al.,29 and Farpour-Lambert 
et al.30 were all considered to be of high methodological 
quality.29,30,37 The highest score on the Downs and Black 
scoring system was 23/32 achieved by the Aguilar et al. 
study.37

All 10 of the studies failed in reporting the important 
adverse events that may have been a consequence of the 
intervention.28–37 Adverse events such as musculoskeletal 
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Table 2  Study Characteristics28-37 

Reference N Power Age Sex Subjects 
Total 
Score 

Intervention 
outcome

Aguilar et al.37 1044 5/5 9–10 Both Average weight 
children and 
adolescents

23/32 Decreased BMI 

McMurray et al.29 1140 5/5 11–14 Both Average weight 
children and 
adolescents

22/32 No change in 
BMI or body 
composition 

Farpour-Lambert et al.30 44 0/5 6.5–10 Both Pre-pubertal 
obese children

21/32 Decreased BMI, 
body composition, 
abdominal fat, & 
triglycerides

Meyer et al.32 67 0/5 11–16 Both Obese adolescents 19/32 Decreased BMI, 
waist/hip ratio, 
triglycerides

Kelly et al.33 20 0/5 Mean 
10.9

Both Over-weight 
children and 
adolescents

18/32 No significant 
difference in body 
weight, BMI, 
percent body fat, 
triglycerides

Gutin et al.34 80 0/5 13–16 Both Obese adolescents 17/32 Decreased total 
body composition 

Heyman et al.28 16 0/5 Mean 
16.1

Female Type 1 Diabetes 16/32 Unchanged body 
fatness
Increased body 
fatness on controls 

Hagstromer et al.35 31 0/5 13–15 Both Obese adolescents 16/32 No change in 
BMI & total body 
weight

Kelly et al.31 19 0/5 Mean 
10.8

Both Over-weight 15/32 No change in 
total body weight, 
adipocytes, or 
adipokines

Tan et al.36 60 0/5 9–10 Both Obese children 14/32 No difference 
between BMI, 
skinfolds & waist 
girth

*Results listed in order of methodological quality based on the Downs and Black checklist.22 
*All study designs are RCTs.
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injuries may occur in physical activity programs. Also, 
the majority (n = 8) of the studies failed in reporting the 
characteristics of the subjects that were lost to follow-
up.28–30,33–37 Four of the studies reviewed achieved a score 
of zero for external validity highlighting that the authors 
failed to describe if the subjects were representative of 
the entire population.31–33,35 Four of the studies reviewed 
achieved a score of two for external validity highlighting 
that some of the reviewed studies did report if the sub-
jects, staff, and facilities were representative of the entire 
population.28,30,34,37

The majority of the studies (n = 9) failed in reporting 
the blinding procedures and if there was compliance with 
the intervention.28,29,31–37 Shortcomings in selection bias 
were also evident in the majority of the studies that were 
reviewed. Eight of the studies failed to report if the ran-
domization process was concealed from both parents and 
health care staff until recruitment was complete.28,29,31–36

Only two of the studies reviewed had significant power 
to detect a clinically important effect of physical activity 
on adiposity according to the Downs and Black check-
list.29,37 A small intervention group will not have signifi-
cant power to see a decrease in adiposity with a physical 
activity intervention. Two of the studies revealed a power 
rating of 5/5 on the Downs and Black checklist, although 

this is due to large intervention groups.29,37 Conversely, 
eight of the other studies reviewed had a rating of 0/5 on 
the Downs and Black checklist due to small intervention 
groups.28,30–36 It may be possible to rate question 27 on the 
Downs and Black checklist as 1/1 for significant power 
and 0/1 insufficient power. This review did not change the 
Downs and Black checklist but there have been recent pa-
pers that have changed question 27.29,38 Thus, it is import-
ant to bring to the readers’ attention the potential flaw of 
question 27 on the Downs and Black checklist.

Participants
The sample sizes in the 10 studies ranged from 16 to 
1140.28–37 Five of the studies included sample sizes that 
ranged from 44 to 90.30,31 All the studies had participants 
that ranged in age from 6.5 to 18.5 years old.28–37 Six of 
the studies included subjects that were considered to be 
over the 90th percentile in weight.30–34,36 Three of the 
studies used normal healthy weight children.29,35,37 Only 
one study looked at subjects that were previously diag-
nosed with diabetes and were considered to be overweight 
or obese.28

Primary	Outcome
It is important to note that of all the RCTs examined, 

Table 3  Characteristics of Exercise Intervention28-37

Reference
Frequency
d/wk

Duration
mins/d

Length
Wks/mos Intensity

^Aguilar et al.37 3 d/wk 90 mins/d 28 wks Unknown

McMurray et al.29 3 d/wk 30 mins/d 8 wks Unknown

^ Farpour-Lambert et al.30 3 d/wk 60 min/d 3 mos 55–60 max HR

^ Meyer et al.32 3 d/wk 60–90 mins/d 6 mos unknown

Kelly et al.33 4 d/wk 30–50 mins/d 8 wks 50–80% V02max

^ Gutin et al.34 5 d/wk Unknown 8 mos Grp 2: 55–60% V02max
Grp 3: 75–80% V02max

Heyman et al.28 2 d/wk 90 mins/d 6 mos 80–90% max HR

Hagstromer et al.35 1 d/wk 60 mins/d 13 wks unknown

Kelly et al.31 4 d/wk 30–50 mins/d 8 wks 50–80% V02max

Tan et al.36 5 d/wk 50 mins/d 8 wks Lactate Threshold

* Results listed in order of methodological quality based on the Downs and Black checklist.24

^ Denotes significant change in outcome for intervention group.
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obesity was not always the primary health outcome meas-
ured. In many of the experimental studies the primary aim 
of the study was to improve other health measures and 
not specifically measures of adiposity.28–33 All 10 of the 
studies looked at different methods of measuring obesity 
including weight, body mass index, skinfolds, percentage 
of body fat, waist circumference, trunk and visceral fat 
composition.28–37 The most common control intervention 
used within the studies was a sedentary control group (n = 
5). Four of the studies maintained current levels of physic-
al activity as a control intervention and one study used 
a sedentary control group with lifestyle counseling. The 
time of the exercise session varied between all 10 stud-
ies in this review. The length of each intervention ranged 
from eight weeks to eight months in duration. The results 
show that interventions of longer duration can have bene-
ficial effects on adiposity in children and youth.30,32,34,37 
The frequency of exercise prescription also ranged sig-
nificantly from one day per week to five days per week 

of aerobic exercise. The duration of each session varied 
between studies from 30 minutes per day to 90 minutes 
per day. (See Table 3).

Five of the exercise intervention studies showed no 
change in body composition, percentage of fat, or body 
mass index in response to a training program.29,31,33,35,36 
Four of the exercise intervention studies showed a de-
crease in body mass index, hip to waist ratio, or body fat 
composition in response to the training program.30,32,34,37 

Heyman et al. showed an increase in body fat compos-
ition in response to an aerobic training program of six 
months duration however less weight gain compared to 
controls.28 Only Hagstromer et al. employed more than 
aerobic physical activity by incorporating strength train-
ing into the intervention.35 However, Hagstromer et al. 
did not show a change in body mass index after 13 weeks 
of exercise compared to the control group.35

According to Aguilar et al., the study with the high-
est methodological quality, aerobic physical activity three 

         Farpour-
Hagstromer  Kelly  Meyer  Gutin  Heyman  McMurray  Kelly  Tan  Aguilar  Lambert
et al.35  et al.31  el al.32  et al.34  et al.28  et al.29  et al.33  et al.36  et al.37  et al.30

1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 0 1 1 1 1 1 0 0 1
1 1 1 1 1 1 1 1 0 1
2 2 2 1 2 0 2 0 2 2
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
0 0 0 0 0 0 0 0 0 0
0 1 1 0 0 0 0 0 0 0
0 0 1 1 0 1 1 0 1 1
0 0 0 1 1 0 1 0 1 1
0 0 0 0 1 1 0 1 1 1
0 0 0 1 0 0 0 0 0 0

1 1 1 1 1 1 1 1 1 1
0 0 0 0 0 0 0 0 0 1
1 1 1 1 1 1 1 1 1 1
1 0 1 0 0 1 1 1 1 1

1 1 1 1 0 1 1 1 0 1
0 0 0 0 0 0 0 0 0 1
1 1 1 1 1 1 1 1 1 1
1 0 1 1 1 1 1 1 1 0

0 0 0 0 0 0 0 1 1 1

1 1 1 1 1 1 1 1 1 1
0 0 0 0 0 0 0 0 1 1
1 1 1 1 1 1 1 1 1 1
0 1 1 0 0 0 0 0 0 0
0 0 0 0 0 5 0 0 5 0

16/32 15/32 19/32 17/32 16/32 21/32 18/32 15/32 23/32 22/32

No. Item Description 

 1 Hypothesis/aim/objective described?
 2 Main outcomes to be measured described?1
 3 Characteristcs of patients described?
 4 Interventions of interests clearly described?
 5 Distributions of confounders described?
 6 Main findings clearly described?
 7 Estimates of random variability in data?
 8 Important adverse events reported?
 9 Described patients lost to follow-up?
10 Actual probability values reported except where P values <.001?
11 Subjects asked to participate representative of entire population?
12 Subjects prepared to participate representative of population?
13 “Staff, places, facilities representative of treatment majority of patients 

receive?”
14 Attempt made to blind subjects?
15 Attempt made to blind those measuring the outcomes to intervention?
16 “Any of the results based on “”data dredging,”” was this made clear?”
17 “Analysis adjust for different lengths of follow-up of patients, or is this 

time period between the intervention and outcome the same for cases and 
controls?”

18 Statistical tests appropriate 
19 Compliance with treatments reliable?
20 Outcomes measures valid/reliable?
21 Patients in intervention groups or cases and controls recruited from the same 

population?
22 Subjects in different intervention groups or cases and controls recruited over 

same time period?
23 Subjects randomized to groups?
24 Randomized assignments concealed until recruitment was complete?
25 Adjustment for confounding in analyses?
26 Losses to follow-up accounted for?
27 Sufficient power to detect clinically important effect where P value for 

differences due to chance is <5%
 Total Score out of 32

Table 4 Methodological quality scoring method
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days per week for 90 minutes for 28 weeks in duration 
can significantly decrease body mass index.37 The inten-
sity of exercise in the intervention group in Aguilar et al. 
study is unknown.37

Discussion
Overall, the evidence is not sufficiently strong to deter-
mine the efficacy of aerobic physical activity as a stan-
dalone treatment for decreasing adiposity of school-aged 
children and youth. Only five RCTs showed positive re-
sults of aerobic physical activity as a standalone treatment 
for decreasing adiposity.28,30,32,34,37 There is a paucity of 
evidence to suggest that aerobic physical activity should 
be used as a standalone treatment for obesity.28,30,32,34,37 
Thus, chiropractors and other healthcare practitioners 
should potentially use a combined approach of diet and 
exercise to decrease adiposity in school-aged children and 
youth.

There is considerable evidence on the health benefits 
of physical activity in children and youth.8,11,40 Leading a 
physically active lifestyle is an extremely important part 
of healthy living for children and youth.8 Strong et al. per-
formed a systematic review of the literature to evaluate 
the evidence linking physical activity to health and behav-
ioural outcomes in school-aged children and youth.40 The 
results showed that physical activity has beneficial effects 
on adiposity, musculoskeletal health and fitness, cardio-
vascular health, blood pressure, plasma lipids, lipoprotein 
levels, and on several components of mental health.40 
Thus, prescribing physical activity as part of a healthy 
lifestyle is an important component of clinical practice.  

Due to variation in the age, sex, exercise frequency, 
exercise intensity, and exercise duration, limited con-

clusions can be made on recommendations of aerobic 
physical activity frequency, duration, and intensity. Also, 
due to the lack of adequate intervention sizes and power 
in the majority of the studies (n = 8) it is difficult to draw 
any definite conclusions regarding whether or not aerobic 
physical activity effects adiposity in school aged children 
and youth.

This review shows that there is a paucity of evidence to 
support that aerobic physical activity has beneficial effects 
on adiposity of those with normal body mass and those 
with a body mass in the 90th percentile of weight.30,32,34,37 

However, fifty percent of the studies did not find a de-
crease in adiposity. Thus, for the practicing chiropractor 
there is limited evidence to support the sole use of aerobic 
physical activity to treat obesity based on the results of 
five positives studies and five studies with no change and 
all with varying quality. This review shares similar results 
to a meta-analysis on the effects of school based physical 
activity programs on BMI in children.41 The results of 
the meta-analysis performed by Harris et al. showed that 
school-based physical activity programs may not be suf-
ficient to decrease BMI in school-aged children.41 The au-
thor further concluded that a combined approach of diet 
and exercise may be the appropriate treatment measure 
for increased adiposity in young children and youth.41

A recent study analyzing sedentariness, screen time, 
physical activity, and nutrition found that all may be sig-
nificant contributors to decreasing body composition in 
children and youth and should be incorporated into any 
intervention.40,45 The role of proper nutrition and caloric 
restriction combined with a physical activity program 
may play a role in decreasing adiposity in school-aged 
children and youth. Knopfli et al.42 performed a study on 
the effects of an eight-week multidisciplinary inpatient 
program on body weight, body composition, aerobic fit-
ness, and quality of life in obese children and youth. The 
results showed that a multidisciplinary inpatient treat-
ment program including moderate calorie restriction to 
1200–1400k/cal per day, daily physical activity of 60 
to 90 minutes in duration two times per day, and behav-
iour modification can significantly decrease adiposity in 
school-aged children and youth.42

There are currently no intervention studies that have 
reviewed the health effects of the previous or current Can-
adian physical activity guidelines.4,5,6,7 Based on Janssen 
and LeBlanc’s systematic review on the health benefits 

Table 5  Downs and Black assessment of power27

Downs and 
Black

Size of smallest 
intervention grp Power Score

A <58 .70 0

B 59–72 .80 1

C 73–82 .85 2

D 83–96 .90 3

E 97–118 .95 4

F >119 .99 5
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associated with physical activity, there is strong evidence 
to suggest as little as two to three hours per week of mod-
erate to vigorous physical activity are associated with 
health benefits.11 Thus, it seems appropriate to set a min-
imal target of 30 minutes per day of physical activity that 
reflect the low levels of physical activity in inactive and 
sedentary children and youth.11 However, a recommenda-
tion of at least 60 minutes per day is more appropriate for 
overall health benefits.1,11 Implementing an average of 60 
minutes per day instead of 60 minutes everyday has been 
recommended because physical activity on a daily basis 
has not been validated within the current literature.11 It is 
known that physical activity should be at least moderate 
intensity but more consideration on the impact of low in-
tensity activities on health benefits for children and youth 
is needed.11 Aerobic activities should make up the major-
ity of the physical activities performed by children and 
youth because of its effects on body mass index, cardio-
vascular health, blood lipid profiles, and metabolic syn-
drome.11

This review has some possible limitations including 
the limitations in the original literature itself; there may 
be inherent bias in the original studies. Another possible 
limitation in this review is the language bias as we only 
permitted articles published in the English language. The 
studies reviewed predominately involved young children 
who may not have appreciated the importance of not 
breaching protocol from their assigned groups, thus cor-
rupting the study to some content. We did not search EM-
BASE, MANTIS, or Cochrane libraries. However, we did 
conduct a thorough search strategy using two electronic 
databases with hand reference searching of obtained 
articles, thus measures were taken to evaluate the current 
state of literature. It could be argued that a weakness in 
this review was the inclusion criteria. This systematic re-
view only included RCTs according to the eligibility cri-
teria employed to review the highest quality of evidence. 
Only reviewing RCTs can exclude other clinical studies 
that may change the results of this review.

The primary limitation amongst the selected studies 
was the lack of homogeneity of the study designs and 
thus definitive conclusions in regard to frequency, inten-
sity and duration of aerobic physical activity to decrease 
adiposity is difficult to make. There are no studies in the 
current literature that utilize the current or previous guide-
lines created by CSEP for their intervention strategies. In 

particular, future research on physical activity interven-
tions should consider utilizing the Canadian physical ac-
tivity guidelines for children and youth outlined by CSEP 
to determine exact exercise prescription.

Future research in this area should take place to deter-
mine the rates at which chiropractors recommend or pre-
scribe physical activity to decrease adiposity in children 
and youth. Future systematic reviews should be conducted 
to assess the value of only caloric restriction on child-
hood obesity. Moreover, the combination of both physical 
activity and caloric restriction should be addressed in a 
systematic review of the literature. The current body of 
literature on physical activity and obesity in children is 
lacking evidence for a combined approach of increased 
physical activity and decreased caloric intake for weight 
loss or overall changes in body composition and adipos-
ity. It may be hypothesized that a combined approach of 
caloric restriction and physical activity may essentially be 
an effective method for decreasing adiposity in school-
aged children and youth.

Chiropractors and other healthcare practitioners need 
to educate themselves, parents, and children on the bene-
fits of regular physical activity and sport participation. 
A combined approach of physical activity and caloric 
restriction may be the most effective method to combat 
childhood obesity. Chiropractors and other healthcare 
practitioners should promote a healthy lifestyle by em-
phasizing proper nutrition and following the physical ac-
tivity guidelines. Parents can strongly influence physical 
activity behaviours in children through role-modeling and 
direct involvement in physical activities.43,44 Parental in-
fluence on physical activity may also track into adulthood 
leading to more physically active adults and less health 
complications.43,44 There is a growing need for chiro-
practors to play a more influential role in the community 
when it comes to physical activity and sport participation 
in young school-aged children and youth.

Conclusion
The childhood obesity epidemic is rapidly growing and 
affects all socioeconomic levels and ethnicities.44 Ex-
cessive weight in children and youth is linked to cardio-
vascular disease, orthopedic problems, and psychosocial 
constraints that track into adulthood.44 The increase in 
sedentary behaviour and decrease in aerobic fitness may 
cause an increase risk of obesity in school-aged children 



266	 J	Can	Chiropr	Assoc	2011;	55(4)																																																					

The effects of aerobic physical activity on adiposity in school-aged children and youth

and youth.45 A focus on early physical activity interven-
tion is thus urgently needed. There is a paucity of evi-
dence to support aerobic physical activity as a successful 
standalone treatment for decreasing adiposity. Despite the 
heterogeneity of the methods there is some evidence to 
support that school-aged children and youth benefit from 
aerobic physical activity to decrease adiposity and to limit  
weight gain. Results of this systematic review make it dif-
ficult for chiropractors and other healthcare providers to 
justify the recommendation of aerobic physical activity as 
a standalone treatment for decreasing adiposity. Further, 
an effective approach to weight loss may be a combina-
tion of physical activity and caloric restriction. Further 
research is necessary before any definitive statements can 
be made with regards to the recommendation of only aer-
obic physical activity and its effects on adiposity in young 
children and youth.
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Appendix	1	– Results Table 
Author(s)  Score Population Sample Size  Intervention  Outcome 

Hagstromer et al., 2008 16/32 10–18 year old adoles-
cents 

31 subjects; Exercise grp n = 16
Control grp
n = 15

Exercise; 1hr/wk for 13wks
Session 1 brisk walking, 2–5 spin-
ning, 6–9 strength training 50–70% 
1RM, 10–13 swimming

No change in BMI, total body 
weight, or BMI SD-score 

Kelly et al., 2007 15/32 Overweight children
(BMI >85th percentile)
Exercise grp 10.0 ± 0.67
Control grp 11.0 ± 0.71

20 children
randomly assigned to exercise or 
control grp 

4d/wk for 8wks of stationary cycling
wks 1–3 50–60% V02 max for 30 
mins
wk 4–7 60–70% V02 max for 40 
mins
wk 8 70–80% V02 max for 50 mins
Control grp – maintain normal 
physical activity 

No change in total body weight, 
adipocytes, or adipokines 

Meyer et al., 2006 19/32 11–16 year old obese 
children
Exercise grp 13.7 ± 2.1
Control grp 14.1 ± 2.4

67 obese children randomly as-
signed to control (34; 17 boys and 
17 girls) and exercise grp (33; 17 
boys, 16 girls)

3 d/wk for 6 months
(Mon: swimming, aqua aerobic 
class for 60 mins; Wed: Sports for 
90 mins; Fri: Walking for 60 mins).

decreased BMI, waist/hip ratio, 
insulin, insulin resistance, triglyc-
erides, low-density lipoproteins, 
fibrinogen, and C reactive protein

Gutin et al., 2002 17/32 Obese 13–16 year old 
youth 

80 obese youth were randomly 
assigned to 1 of 3 grps
group 1; lifestyle ed group 2; 
moderate physical exercise + 
lifestyle ed group 3; vigorous 
physical training + lifestyle ed

5 d/wk for 8 months; target HR 
>170 bpm; mod PA 55–60% 
V02max, vigorous PA 75–80% 
V02max

Moderate and vigorous PA de-
creases total body composition. 
Vigorous PA is more effective 
than moderate PA for cardiovas-
cular health. PA enhances body 
composition in obese children but 
intensity is unknown 

Heyman et al., 2007 16/32 Diabetic girls 13–18.5 16 diabetic girls were randomly 
assigned to 6 months training 
program (n = 9) and 6 months 
non training program (n = 7)

3hrs/wk for 6 months at 80–90% 
max HR

Body fatness remained the same 
in the PA grp and increased in the 
control grp

*McMurray et al., 2002 21/32 11–14 year old children 
and youth 

1140 children and youth were 
randomly assigned to into 4 grps
1. exercise only
2. education only
3. exercise and education com-
bined
4. control grp

30 mins aerobic exercise 3 d/wk 
for 8 wks

No change in BMI or body com-
position but decrease in skinfold 
thickness after 8 wks 

Kelly et al., 2004 16/32 Overweight and obese 
children (10.9 ± 0.4)

20 overweight and obese children 
were randomly assigned to exer-
cise grp or control grp

Exercise grp – 4 d/wk for 8 wks of 
stationary cycling for 30mins 50–
60% V02max and increasing over  
8 wks to 50 mins 70–80%
Control – maintain current levels 
of PA 

No significant difference btwn 
grps over 8wks in body weight, 
BMI, percent body fat, LDL, or 
triglycerides 

Tan et al., 2010 15/32 Obese children 9–10 
years of age

60 obese children; 26 girls and 34 
boys were randomly assigned to 
8wk training program at lactate 
threshold and a control grp

Exercise grp – 5 d/wk for 8wks 50 
mins per session for a total of 40 
sessions maintaining HR at lactate 
threshold 

No difference between BMI, 
skinfolds, and waist girth 

*Aguilar et al., 2010 23/32 1044 4th–5th grade chil-
dren from 20 different 
schools 

1044 10 schools were randomly 
assigned to a 28 week training 
program and 10 schools to a 
control group 

Exercise group – 3 d/wk for 28 wks 
90minutes each session

Significant decrease in BMI in 
exercise group 

*Farpour-Lambert et 
al., 2009

22/32 Obese children 8.9 ± 1.5 
years old

44 pre-pubertal obese children 
were randomly assigned to an 
exercise grp (n = 22) or a control 
grp (n = 22) 

3 d/wk 60 mins/d for 3 months at 
55–65% V02 max

Exercise grp had a significant 
decrease in BMI, body 
composition, abdominal fat, and 
triglycerides

*highest methodological quality.


