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ABSTRACT 
 
This review aims to identify improvements on health-related variables, produced by autonomous physical 
activity interventions and reducing sedentary behaviour, compared with improvements produced by 
interventions of aerobic exercise in sedentary and overweight / obesity. 17 design studies Randomized 
Controlled Trial (RCT) were finally included, with subjects ≥ 18 years and a Body Mass Index (BMI) ≥ 25. 
The results show similar results in both types of interventions, and the conclusion reached was that there is 
insufficient evidence of benefits of one type of intervention over another. Key words: SEDENTARY 
BEHAVIOUR, OBESITY, AUTONOMOUS PHYSICAL ACTIVITY, EXERCISE; HEALTH. 
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INTRODUCTION 
 
Sedentary lifestyle is becoming one of the most serious problems that currently occur in westernized 
societies. The sedentary is caused by the shift towards less active life habits, due to the use and development 
of means of transport, the occupation of time in jobs with little physical requirements or new forms of leisure 
related to technology (Owen, 2012; Pate, O’Neill, & Lobelo, 2008). Moreover, the lack of time due to long 
working hours and problems to reconcile family life with the practice of physical activity encourage the 
development of this public health problem. 
 
Sedentary behavior is any waking behavior characterized by an energy expenditure ≤1.5 metabolic 
equivalents (METs), while in a sitting, reclining or lying posture. In general, this means that any time a person 
is sitting or lying down, they are engaging in sedentary behaviour. Common sedentary behaviours include 
TV viewing, video game playing, computer use (collective termed “screen time”), driving automobiles, and 
reading (Mark S. Tremblay et al., 2017). But it is necessary to distinguish the concept of sedentary behavior 
from physical inactivity. Physical inactivity is defined as the lack of physical activity of moderate/vigorous 
intensity. According to the American College of Sport Medicine, a person is inactive when they perform less 
than 150 minutes a week of moderate physical activity or 75 minutes of vigorous physical activity (Garber et 
al., 2011). 
 
On the other hand, there are many studies that relate sedentary behaviour with many diseases that cause a 
large number of deaths a year, such as diabetes mellitus type 2, coronary heart disease or cancer, so it is 
considered sedentary one of the factors of most serious risk at present (León-Latre et al., 2014; Rodríguez-
Hernández, Molina, Martínez-Santos, & Cruz-Sánchez, 2011; Thorp, Owen, Neuhaus, & Dunstan, 2011). In 
addition, sedentary behaviour has a high association with premature mortality, without the presence of the 
aforementioned diseases, and even independent of the level of physical activity practiced by the person (van 
der Ploeg, Chey, Korda, Banks, & Bauman, 2012). Related to the prevalence of diseases caused largely by 
the sedentary lifestyle of the population, are the health costs that occur as a result of these and that would 
save large amounts of money and resources to states that promote public health strategies against 
sedentariness (Peeters, Mishra, Dobson, & Brown, 2014). 
 
Mention aside has the undoubted relationship that exists between sedentary lifestyle and overweight and 
obesity. These two considered global pandemics are inseparable in most cases. The sedentary lifestyle is 
positively correlated with obesity in both the adult population and children (Goldfield et al., 2013; Martínez-
Gómez et al., 2010). Due to the characteristics of sedentary activities, the caloric expenditure produced is 
minimal, so the sedentary time will favor in excess a positive energy balance at the end of the day. Although 
it is not the objective of this systematic review, it is necessary to take into account the relationship between 
sedentary activities and the eating habits that exist during its realization (Goldfield et al., 2013). Although the 
existing relations between sedentary lifestyle and obesity are known, the possible causes are still unknown, 
although there is a diversity of theories that seem to be combined (Mark Stephen Tremblay, Colley, Saunders, 
Healy, & Owen, 2010). 
 
For all the above, the concern from the scientific field for sedentary lifestyle and its consequences has grown 
in recent years, in which different interventions related to the decrease in sedentary time and increased 
physical activity have emerged (Dutheil et al., 2013; Foster, Gore, & West, n.d.; Steeves, Bassett, Fitzhugh, 
Raynor, & Thompson, 2012). These interventions are very diverse and range from reducing the hours of 
watching television or increasing the number of steps, to supervised aerobic trend training. Hence the 
problem of research addressed in this systematic review whose main objective is to establish the results in 
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different variables related to the health of interventions based on unsupervised physical activity in sedentary 
and overweight / obese people and compare them with the results obtained in supervised aerobic trend 
exercise interventions in the same population. 
 
METHODS 
 
The study was undertaken in accordance with the Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) statement (Liberati et al., 2009). 
 
Data sources 
Literature search was conducted (September 2015) in PubMed, Web of Science (WoS) and Scopus online 
data bases. Limit on the date of publication was imposed to 2010 until 2015. The search strategy was 
performance following the words: “adult”, “aged” , “obesity”, “overweight”, “waist circumference”, “waist hip 
ratio”, “body size”, “body constitution”, “weight”, “BMI”, “quality of life”, “hrqol”, “sedentary time”, “sitting time”, 
“screen time”, “steps”, “counts”, “acceleromet*”, “objetive measured”, “pedometers”, “lifestyle”, “life change 
events”, “sedentary lifestyle”, “sedentary behavior”, “lifestyle change”, “television”, “tv”, “reduce sitting time”, 
“reduce screen time”, “activities of daily”, “leisure activities”, “aerobic training”, “endurance training”, 
“randomized controlled trial” . Also, the reference lists of included articles were examined to detect studies 
potentially eligible for inclusion. Non-English studies were not explored. 
 
Eligibility criteria 
Studies were included in the review if they met the following inclusion criteria: (i) included human participants 
aged ≥ 18 years; (ii) people considered sedentary and overweight/obese; (iii) interventions on sedentary 
lifestyle carried out autonomously or that carried out supervised aerobic training; (iv) written in English; and 
(v) randomized controlled trial (RCT). Studies were not included in the review if they met the following 
exclusion criteria: (i) interventions aimed at weight loss in which some obligatory change in the diets will be 
made; (ii) pregnant women. 
 
Two independent reviewers carried out the screening and review, with a third reviewer sought in case of 
disagreement. Articles were first screened for eligibility based on title and abstract. The full text was then 
reviewed, and after confirming eligibility to be included, data were extracted. 
 
Risk of bias 
The PEDro scale was used to assess the risk of bias in the selected articles. This is a scale that rates the 
methodological quality of RCTs that evaluate physical therapist interventions. This scale was chosen 
because of its special design and capacity to provide a global overview of the external and internal validity of 
the studies (Maher, Sherrington, Herbert, Moseley, & Elkins, 2003). Each article was graded by one of the 
authors, and this grading was supervised by another author with experience in this task. Table 1 shows the 
consensus results for each article. 
 
Data Extraction and the Main Measurement Examined 
Data were extracted from all articles that met selection criteria and deemed to be appropriated for detailed 
review by two authors, and differences were discussed. Information extracted was as follow: characteristics 
of the sample, duration and characteristics of the intervention protocol, gender and age of the participants. 
Also, data related to different parameters of health, variables of vital importance in sedentary and 
overweight/obese people (% body fat, body mass index, weight, glycemic control, blood pressure, 
circumference waist, lipid profile were extracted. 
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RESULTS 
 
Figure 1 depicts the process that was followed in this systematic review. In total, 315 articles were found in 
the electronic search database. After removing the duplicates, 216 references were reviewed. Of these, 199 
were excluded because a review of their summaries revealed that the study clearly did not meet the inclusion 
criteria. Finally, 17 articles were included in our systematic review. Thus, in total 17 full-text articles were 
finally included in the review (a summary of the most relevant study details of these studies are included in 
Table 2). 

 
Unsupervised interventions 
For this type of interventions only 7 trials were included (Table 3). For the variable % body fat, changes have 
been collected in some of the interventions but only Harris et al., (2015) significant differences were obtained 
(p=0.1). 
 
Regarding the BMI only change was found by Kempf & Martin (2013) (-0.4 ± 1.6 with p = 0.001). The results 
referring to the weight show statistically significant changes in two studies (Kempf & Martin, 2013; Rejeski et 
al., 2012). In addition, there is heterogeneity in the changes, since depending on the intervention, weight 
losses are obtained from 0.5kg to 6.87kg. 
 
Based on blood pressure, both systolic and diastolic blood pressure were chosen for the analysis. For systolic 
blood pressure significant changes were obtained by Eriksson, Uddén, Hemmingsson, & Agewall (2010) [-7 
mmHg p = 0.0002] and Carr, et al. (2013) –(4.3 mmHg p = 0.002), while for diastolic blood pressure the 
change only it is significant by Ericksson et al., (2010) (-2 mmHg, p=0.0003). For the WHR variable, 
statistically significant changes were found, -2.5 and -1.6cm p <0.05 in the two groups of the Steeves study 
(Steeves et al., 2012); -2.4 p=0. 0003 in Ericksson study (2010) and -1 p=0.06 in the study of Carr, et al., 
(2013). 
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Table 4.  
Outcome measure in studies with supervised interventions 

Study Variables Pre Post 

(Balducci et al., 2012) 

BMI 31.8 (5.3) 30.7 (4.9) -1,1 p<0.001 

Glycemic 
control 

HbA1c (%): 8.11 (1.82) 
HbA1c (%): 7.08 (1.14) -1,03 

p<0.001 

Blood pressure 
(mmHg) 

SP: 143 (20) 
DP: 82 (11) 

SP: 136 (14) -7 p=0.001 
DP: 79 (8) -3 p=0.012 

Waist 
circumference 

107.4 (13.6 ) 103.6 (11.9) -3,8 p<0.001 

Lipid profile 
Total C: 4.92 (0.85) 

HDL: 1.13 (0.28) 
LDL: 3.26 (0.99) 

Total C: 4.64 (1.19) -0,28 
p=0.2 

HDL: 1.20 (0.33) +0,7 p=0.25 
LDL: 2.85 (0.84) -0,41 p=0.04 

(Carroll, Marshall, Ingle, 
& Borkoles, 2012) 

BMI 39.0 (6.4) 38.3 (7.0) -0,7 p=0.003 

Weight (kg) 106.6 (17.8) 104.6 (19.2) -2 p=0.004 

(Chmelo et al., 2015) 

% body fat 
AG: 44.2 (5.3) 
RT: 38.4±6.4 

AG: 43.7 (5.3) -0.5 
RT: 37.8 (6.6) -0,6 

BMI 
AG: 34.1 (3.1) 
RT: 38.4 (6.4) 

AG: 33.6 (3.5) -0.5 
RT: 30.6 (2.7) -7,8 p<0.05 

Waist 
circumference 

AG: 104.3 (11.1) 
RT: 96.2 (9.4) 

AG:102.5 (11.7) -1,8 p<0,05 
RT: 94.7(8.2) -1.5 p<0.05 

(Fritz et al., 2013) 

BMI 
G1: 29.6 (3.8) 
G2: 32.0 (5.2) 
G3: 31.7(5.2) 

G1: -0.8 (1.4) p<0.0001 
G2: -0.1 (0.9) * 
DMT2: -0.4(0.8) 

 

Weight (kg) 

G1: 85.2(13.7) -2(3.8) 
p<0.001 

 G2:92.5 (14.7) -0.5(2.2) 
G3: 91.9 (13.1) -1.0(2.1) 

p<0.05 

G1: -2.0(3.8) p<0.001 
G2: -0.5 (2.2) * 

G3: -1.0 (2.1) p<0.05 

Glycemic 
control 

G1: HbA1c (%) 5.7(0.3) 
G2: G. Post 2h (mmol) 
10.1(1) 
G3:Hb1Ac% 6.9(0.9) 

G1: * 
G2: HbA1c * G. Post 2h: 

0.7(1.0) p<0.05 
G3: Hb1Ac % - 0.3(0.6) 

p<0.05 

Blood pressure 
(mmHg) 

G1: SP: 138 (12.5) 
DP: 85 (7.9) 

G2: SP: 141(14.0) 
DP: 84(7.8) 

G3: SP: 143 (13.2) 
DP: 85 (7.6) 

G1: SP: +2.0(12.2) 
G2: SP: -0.7(20.0); DP: + 

1.8(11.2) 
G3: SP: +0.3(15.5) * 

DP: - 1.3(11.9) * 
 

Waist 
circumference 

G1: 99.4 (11.3) 
G2: 103.7 (10.5) 
G3: 105.6 (10.3) 

G1: -4.9(4.4) p<0.001 
G2: -2.4(3.0) p<0.05 
G3:-1.3(2.7) p<0.05 
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Lipid profile 

G1: Total (mmol) 
5.4(0.9) 
LDL: 3.2(0.8) 
HDL: 1.6(0.4) 
G2: Total (mmol) 
5.5(0.9) 
LDL: 3.2(0.8) 
HDL: 1.5(0.4) 
G3: Total (mmol): 4.8(0.9) 
LDL: 2.7(0.8) 
HDL: 1.4(0.3) 

Total (mmol): -0.04(0.6) 
LDL: -0.04(0.6) 
HDL: -0.02(0.2)* 

Total (mmol): 0.04(0.5) 
LDL: 0.03 (0.1) 

HDL: 0.04(0.5) * 
G3: Total (mmol): -0.1(0.5) 

LDL: -0.005(0.2) 
HDL: -0.04 (0.4) * 

(Heydari, Boutcher, & 
Boutcher, 2013) 

BMI 28.4(0.6) 27.9 (0.6) -0,5 p<0.05 

Weight (kg) 89.2 (2.9) 87.6 (2.9) -1,6 p<0.05 

Blood pressure 
(mmHg) 

SP: 120 (2.4) 
DP: 64 (1.8) 

SP: 115(2.5) -5 p<0.05 
DP: 58(1.8) -6 p<0.05 

Waist 
circumference 

93.5 (1.6) 89.8 (1.7) -3,7 p<0.05 

(Kline et al., 2011) 

% body fat 42.1(1.9) 41.0 (1.9) -1.1 p<0.05 

BMI 35.5 (1.2) - 

Weight (kg) 105.6 (3.0) 104.7 (3.1) -0.9* 

Waist 
circumference 

110.8 (2.3) 110.2 (2.3) 

(Luoto et al., 2012) % body fat 27.2 (8.8) 26.1 (8.6) -0.9 p=0.219 

(Rosenkilde et al., 2013) 

% body fat 
MG: 30.0 (4.6) 
IG: 27.4 (4.2) 

MG: 25.8 (5.1) -4.2 p<0.001 
IG: 23.7 (3.7) -3.7% p<0.001 

BMI 
MG: 28.6 (1.8) 
IG: 27.6 (1.4) 

MG: 27.5 (2.0) -1.1 p<0.001 
IG: 26.9 (1.2) -0.7 p=0.01 

Weight (kg) 
MG: 93.2 (8.1) 
IG: 91.3 (7.2) 

MG: 89.7 (8.6) -3.5 p<0.001 
IG: 88.8 (6.7) -2.1 p=0.01 

Glycemic 
control 

MG: 5.4 (0.2) 
IG: 5.6 (0.3) 

MG: 5.3 (0.2) -0.1 p=0.02 
IG: 5.5 (0.3) -0,1* 

*No significant changes; BMI: Body Mass Index; SP: Systolic Pressure; DP: Diastolic Pressure; Total C: 
Total Cholesterol; HDL: High Density Lipoprotein; LDL: Low Density Lipoprotein; AG: Aerobic Group; RG: 
Resistance training group; G1: normal glucose tolerance; G2: impaired glucose tolerance; G3: diabetes 
mellitus type 2; MG: Moderate Group; IG: Intensity Group 

 
Supervised interventions 
The interventions based on physical exercise finally reported 10 studies to this systematic review (Table 4). 
The same variables as in the previous section were studied in order to make a comparison of the results. In 
the % body fat variable, it was measured in 6 of the 10 articles and there are only significant changes by 
Kline et al., (2011) -1.1 p <0.05, Lunt et al., (2014) with -0.9% p <0.001 in the total of the different groups and 
Rosenkilde et al., (2013) -4.2% and -3.7% with p <0.001 in the groups moderate intensity training and high 
respectively. The BMI was analyzed in 9 of the 10 studies, reporting significant changes Carroll et al., (2012)-
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0.7 p <0.003, Rosenkilde et al., (2013) -1.1 and -0.7 p <0.001, Fritz et al., (2013) -0.8 ± 1.4 p <0.0001 only 
in the group with normal glucose tolerance. Chmelo et al., (2015) obtained change only in the group of 
resistance training (-7.8 p <0.05). The weight was examined in 6 studies, obtaining 4 of them statistically 
significant changes: Carrol et al., (2012) -2kg p <0.004, Rosenkilde et al., (2013) -3.5kg p <0.001 in the 
moderate group and -2.1 p <0.01 in the group of high intensity, Fritz et al., (2013)-2.0kg, p <0.001 in the 
group of normal glucose tolerance and -1.0 kg p <0.05 in the group of diabetics type 2 and Heydari et al., 
(2013) with -1, 6kg p <0.05. 
 
Regarding blood pressure, 3 study obtained significant changes: Lunt et al., (2014) found statistically 
significant differences in systolic blood pressure (-4.8 mmHg, p=0.001) and diastolic blood pressure (-2.6 
mmHg p=0.004). Finally, Balducci et al. (2012) obtained improvements of -7 mmHg p=0.001 in the systolic 
pressure and -3 p=0.012 in the diastolic pressure. 
 
The waist circumference was measured in 6 trials. Major changes occurred in all groups of Fritz et al., (2013) 
-4.9 cm p <0.001 (group of normal glucose tolerance), -2.4 cm p <0.05 (group of intolerance glucose) and -
1.3 cm p <0.05 (diabetes type 2); Chmelo et al., (2015) obtained significant changes in the aerobic exercise 
group -1.8cm p <0.05 and in resistance training group -1.5cm p <0.05; Lunt et al., (2014) obtained change in 
the intervention group of -3cm p <0.001; Heydari et al., (2013) obtained changes of -3,7cm p <0.05 and 
Balducci et al., (2012) -3.8 p <0.001. The last variable is the lipid profile. Only 3 of the 10 investigations 
included the lipid profile among their study variables. In 2 of them, the changes were significant: In Lunt et 
al., (2014) the total cholesterol decreased by -7 mg/dl p=0.025 and in Balducci et al., (2012) the LDL 
cholesterol decreased significantly -0.41 nmol p=0.04. 
 
DISCUSSION 
 
In this systematic review where we aimed to establish the results in different variables related to the health 
of interventions based on unsupervised physical activity in sedentary and overweight / obese people and 
compare them with the results obtained in supervised aerobic trend exercise interventions in the same 
population were included 17 manuscripts. The 17 study included 9530 subjects, where 3916 were women 
(60%) and 2614 were man (40%). 
 
The main finding of systematic review was that independently of the intervention applied, improvements were 
obtained in some variables studied. Previous studies reaffirm the benefits of exercise and physical activity in 
many of the variables analyzed (Hebden, Chey, & Allman-Farinelli, 2012; Reed et al., 2014; Ross, Hudson, 
Stotz, & Lam, 2015) with both types of interventions, however it is not established what type of intervention 
is most recommended in each case. For example, Miller et al., (2013) analyzed the results of studies that 
used exercise to lower the weight of obese people. The results on the variable weight were from -3.6 to -12.6 
kg depending on the test evaluated and observed mayor differences in the variable body fat with results 
ranging from -6.5 reductions to even -22% of body fat. But, it is necessary to carry out a more exhaustive 
analysis, as well as the protocol and the duration of the studies. There is also the impossibility of isolating 
the effects of exercise due to the caloric restriction that was included in the intervention and that alters the 
results. 
 
Ross et al., (2015), analyzed 300 obese subjects who were prescribed exercise. The total group was divided 
into several groups according to intensity and volume. In all the groups the waist circumference was 
significantly reduced both at 16 and 24 weeks, as observed in our study (-3.1 to -4.6cm). 
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On the other hand, the results obtained in the weight variable in the unsupervised interventions of our review, 
are similar to those found by Hebden et al., (2012), where they observed a weight reduction from 0 to -3.5kg 
after applying an intervention on lifestyle. Nicklas et al., (2014), determined whether adding a self-regulatory 
intervention focused on self-monitoring of spontaneous physical activity and sedentary behavior to a standard 
weight loss. To do this, the sample was divided into two groups, one that made diet plus aerobic exercise 
and the other that was dieting, aerobic exercise and was instructed to improve spontaneous physical activity 
and decrease sedentary behaviour. After 5 months of intervention, the group that was instructed to reduce 
sedentary time lost an average of 8.8kg compared to the 6.5kg of the group, only diet and exercise. In 
addition, a follow-up of another 5 months was carried out and while the group only diet and exercise 
recovered + 1.6kg, the group with spontaneous physical activity almost did not recover, + 0.3kg. It is observed 
that the addition of a self-regulatory intervention, designed to increase spontaneous physical activity and 
decrease sedentary behavior, to a standard weight loss intervention improves the successful maintenance 
of weight loss. Therefore, here we talk about the term adherence, that is, not about the number of subjects 
that complete a given intervention, but about the ability of people to continue carrying out the guidelines set 
out in the study on the amount of physical activity that they have to carry out or on the calories they have to 
restrict for weight loss. This opens a new line of research to really know what type of intervention greater 
adherence has, in addition to being effective on variables related to health. 
 
CONCLUSIONS 
 
Although this systematic review showed similar results in both types of interventions (unsupervised 
intervention and supervised aerobic exercises intervention), there is not enough evidence to conclude which 
type of intervention is better. Therefore, further studies on this line of research are necessary to determine if 
there are benefits of one type of intervention over another and thus be able to recommend with a foundation 
a typology of physical activity. 
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