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Abstract
Background: we aimed to investigate the isolated effect of tele-exercises (TE) and their combined effect with nutritional coaching (NC) on 
health-related parameters of overweight and obese individuals.

Methods: forty-one overweight (body mass index ≥ 25 kg/m2) and obese (body mass index ≥ 30 kg/m2) women were randomly assigned to 
the experimental groups: TE (n = 20) or TE+NC (n = 21). TE was applied 3 days/week in both groups, while TE+NC also received NC 1 day/
week. Anthropometric, body composition, and exercise capacity-related outcomes, quality of life, and eating behavior were assessed before and 
after 8 weeks of the intervention.

Results: a significant main time effect (p < 0.01) was detected for flexibility, isometric muscle strength and dynamic muscle endurance, but 
no main group effect was noted (p > 0.05). On the other hand, neither a significant main time nor group effect (p > 0.05) was detected in the 
anthropometric and body composition measures, quality of life, or eating behavior. Similarly, no significant between-group difference was observed 
in the absolute or relative change analysis (all comparisons, p > 0.05).

Conclusions: an 8-week TE program enhanced exercise capacity, but did not impact anthropometric or body composition-related outcomes. 
The combination of NC+TE did not have a clinical advantage in the management of overweight and obesity.
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INTRODUCTION

Updated data from the World Health Organization (WHO) have 
shown that more than 39 % of adults are overweight (body mass 
index [BMI] ≥ 25 kg/m2), and 13 % are obese (BMI ≥ 30 kg/
m2) (1). Since 1980, the prevalence of these conditions has dou-
bled  (2). Overweight and obesity impair muscle strength, flexi-
bility, and peak oxygen consumption (3,4), negatively affecting 
quality of life. Furthermore, overweight and obesity are major 
risk factors for cardiovascular and metabolic disorders (5), and 
all-cause mortality (6). Despite some diseases, medications and 
genetics may account for fat accumulation (7), the leading cause 
of overweight and obesity is the imbalance between calories con-
sumed and expended, and hence, dieting, physical activity, and 
cognitive behavioral therapy play essential roles in the treatment 
of these conditions (8). Women are impacted by body image and 
beauty as imposed by society (9), which results in impairments 
in physical health as well as in quality of life. Given this, specific 
intervention programs to combat obesity in women are recom-
mended to maintain homogeneity groups (discussions, themes, 
and, consequently, adherence) (9).

In March 2020, WHO declared the coronavirus disease-2019 
(COVID-19) a pandemic. Due to COVID-19 lethality and conse-
quent crisis, lockdown measures to mitigate the disease pro-
gress have brought to all countries the need to implement so-
cial distancing and impede economic activities across a broad 
spectrum of nonessential occupations  (10). These adjustments 
caused changes in food consumption and physical activity pat-
terns that may exacerbate the current trends in the prevalence 
of overweight/obesity (11), strengthening the need for strategies 
to promote increased caloric expenditure and reduced caloric in-
take, while respecting the COVID-19-associated social distanc-
ing policies. Among them, home-based tele-exercises (TE)  (12) 
and online nutritional coaching (NC)  (13) have emerged as po-
tential supporting tools for health professionals to overcome the 
behavioral barriers associated with overweight and obesity while 
still maintaining social distancing.

TE is based on video conferencing, which involves simulta-
neous and real-time two-way video and audio transmission. 
This allows both the exercise instructor and the participant to 
undergo supervised training in their own homes while see-

ing and hearing each other. Although the employment of TE is 
a relatively new methodology, emerging evidence has demon-
strated its efficacy in improving exercise adherence in children 
with cystic fibrosis (14) and free-fat mass and flexibility in older 
adults (12). However, the efficacy of TE in improving exercise ca-
pacity, body composition, and quality of life in overweight/obese 
individuals has not yet been investigated. In parallel, NC is a de-
rivative of the health and wellness coaching behavioral strategy 
that promotes eating habits and may be employed in person or 
remotely (15). The NC professional supports the clients by help-
ing them achieve self-directed goals aligned with their identified 
personal values. Hence, NC is a patient-centered process based 
on behavior change theory that encourages self-discovery and 
active learning processes during weight and fat loss, on a pro-
cess of enlightenment and empowerment of the client by looking 
to the future and not the past (16). While emerging studies (17-
19) have highlighted NC as a promising and far more effective 
intervention than energy-restricted diets, most studies examining 
NC efficacy were limited by short duration, small sample sizes, 
and the lack of control groups. Furthermore, the potential addi-
tive effect of NC combined with other interventions also aimed at 
promoting weight loss still requires clarification.

Therefore, the present study aimed to investigate the combined 
effect of TE and NC and compare it with the isolated effect of TE 
on the quality of life and exercise capacity, as well as anthropo-
metric and body composition measures in overweight and obese 
women. Based on the previous findings of studies employing 
TE (12,20), we hypothesized that TE would positively affect all 
health-related outcomes. We also hypothesized that the combina-
tion of TE and NC would promote an even greater enhancement 
of these outcomes since previous studies have demonstrated 
that strategies targeting anthropometric and body composition 
improvements also led to an improved exercise capacity (21).

MATERIALS AND METHODS

EXPERIMENTAL DESIGN

According to the guidelines of the CONSORT Statement, an 
8-week randomized, parallel-group clinical trial was conducted 
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between August 2020 and October 2020 in Maringa (Brazil). Us-
ing a computer-generated randomization code, participants were 
randomly assigned (1:1) to receive either tele-exercises (TE) or 
tele-exercises + nutritional coaching (TE+NC). Both experimental 
groups underwent a TE program for 8 weeks, while the TE+NC 
group received NC once a week. The participants were assessed 
at baseline (PRE) and 8 weeks after the intervention (POST). The 
assessments were conducted at the same time of the day to 
avoid circadian variation-derived influence and at  2  hrs after 
the last meal. Throughout the study, participants in the TE group 
were asked to maintain their food habits, which was confirmed 
by food recalls. Quality of life, anthropometric, body composition, 
and exercise capacity measures were obtained at PRE and POST. 
Adverse events and adherence towards the protocols were re-
corded throughout the trial.

PARTICIPANTS

A convenience sample of women was recruited from the ba-
sic health units near the university through a local community 
extended project. The inclusion criteria were as follows: being 
overweight (BMI ≥ 25 kg/m2) or obese (BMI ≥ 30 kg/m2), 18-60 
years of age, and not engaged in an exercise training program 
for at least one year before the study. Exclusion criteria included 
cancer in the past five years, use of psychotropic or glucocorti-
coid medication, acute myocardial infarction ≤ 6 months, current 
engagement in dieting programs, and any cardiovascular, neu-
rological or musculoskeletal disorders that would contraindicate 
exercise practice.

Eighty-four women were initially screened, and  72  patients 
met the inclusion criteria and were randomly assigned to the TE 
or TE+NC groups. Due to lack of motivation and difficulty access-
ing electronic media,  16 and 15 participants from the TE+NC 
and TE groups, respectively, declined to proceed in the study 
after the PRE assessments. Figure 1 depicts a flowchart of the 
participants throughout the study. The participants’ characteris-
tics at the PRE are presented in table I.

All procedures were performed according to the ethical 
standards of the local research committee (approval number: 
4.001.666/2019) and the 1964 Helsinki Declaration and its later 
amendments or comparable ethical standards. All patients also 
provided a written informed consent. This trial was registered at 
the Brazilian Registry of Clinical Trials (REBEC) as RBR-98mbrw.

ANTHROPOMETRIC MEASUREMENTS AND 
BODY COMPOSITION ASSESSMENT

Bodyweight was measured using a digital scale (W200, 
Welmy, Santa Bárbara do Oeste, Brazil) with a maximum capacity 
of 200 kg and 100 g divisions (22), while height was measured 
using a stadiometer coupled to the scale with 0.1 cm divisions. 
BMI calculation and cut-off points were based on the values estab-
lished by the WHO (23). Abdominal and waist circumferences were 

measured using a flexible non-stretchable tape measure (T87-2®, 
Wiso, Florianopolis, SC, Brazil) and analyzed using pre-determined 
standards (24). Body composition was measured using the tetrap-
olar bioimpedance method (InBody 570, Biospace Co Ltd., Seoul, 
Korea) according to the manufacturer’s instructions, following rec-
ommendations to improve validity (25) and reliability (26).

CARDIORESPIRATORY EVALUATION

Peak oxygen consumption (VO
2peak

) was evaluated through 
the six-minute walking test, where participants were instructed 
to walk as fast as possible to reach the greatest distance with-
in 6 min. According to the American Association of Cardiovas-
cular and Pulmonary Rehabilitation guidelines, the test was per-
formed on a circular track with a length of 30 m, without verbal 
encouragement. Participants only received standardized informa-
tion every minute about the remaining time until the end of the 
test. VO

2peak 
was calculated according to the previous studies (27).

FLEXIBILITY ASSESSMENT

Using a Wells Bench, the sit-and-reach test was employed to 
evaluate the flexibility of the posterior chain (paravertebral mus-
cles, maximal glutes, hamstrings, and sural triceps). The testing 
procedures have been described elsewhere  (28).  Participants 
were instructed to repeat the test three times, with a 60-second 
interval between attempts. The highest value obtained was re-
corded and expressed in cm.

ISOMETRIC MUSCLE STRENGTH AND 
DYNAMIC MUSCLE ENDURANCE ASSESSMENT

Following previous recommendations  (29),  isometric muscle 
strength was assessed using handgrip (TKK 5101, Takei Physical 
Fitness Test®, Tokyo, Japan) and lumbar (TKK 5002, Takei Phys-
ical Fitness Test®, Tokyo, Japan) dynamometers, with capacities 
of 100 and 300 kgf, respectively. Three attempts lasting 3-5 sec 
each was allowed, with 1 min of passive recovery between each 
other. The highest values were recorded.

Abdominal and push-up resistance tests were performed ac-
cording to procedures described elsewhere (30,31) to assess dy-
namic muscle endurance. For both tests, the maximum number 
of repetitions achieved in 60 sec was recorded.

QUALITY OF LIFE

Quality of life was evaluated using the short form-12 (SF-12), 
a 12-item questionnaire created as a short but valid version of 
the SF-36. This tool aims to detect clinical and socially relevant 
differences in health status over time in the general population 
and all patients (30).
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Excluded (n = 12)
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• (n = 15)

Analyzed
Analyzed 

Inclusion

Figure 1.

Flowchart of the participants throughout the study.

Table I. Anthropometric and body composition outcomes

Outcomes
TE+NC TE

PRE POST ES Δabs Δ% PRE POST ES Δabs Δ%

Body weight (kg) 89.7 ± 18.0 89.2 ± 18.5 0.03 -0.54 -0.56 87.2 ± 19.4 86.6 ± 18.8 0.03 -0.59 -0.69

Height (cm) 164.0 ± 0.7 164.0 ± 0.7 0.00 0.00 0.00 161.4 ± 8.1 161.4 ± 8.1 0.00 0.00 0.00

BMI (kg/m²) 33.3 ± 5.3 33.1 ± 5.4 0.04 -0.20 -0.62 33.4 ± 6.3 33.2 ± 6.2 0.03 -0.22 -0.59

WC (cm) 95.8 ± 12.7 95.9 ± 12.9 0.01 0.15 0.18 95.5 ± 12.6 94.9 ± 12.5 0.05 -0.63 -0.60

AC (cm) 106.2 ± 12.8 105.3 ± 12.7 0.04 -0.87 0.71 106.3 ± 14.0 105.2 ± 13.2 0.08 -1.08 -0.89

Absolute free-fat mass (kg) 50.1 ± 9.2 49.5 ± 9.7 0.06 -0.61 -1.26 48.4 ± 8.0 48.7 ± 7.9 0.04 0.32 0.71

Absolute fat mass (kg) 39.7 ± 11.2 39.2 ± 11.4 0.04 -0.46 -1.17 38.5 ± 13.4 37.9 ± 12.7 0.04 -0.59 -0.73

Body fat percentage (%) 44.8 ± 4.1 44.4 ± 4.2 0.06 -0.34 --- 44.0 ± 5.9 43.3 ± 5.8 0.12 -0.72 ---

Data are expressed as mean ± standard deviation. BMI: body mass index; WC: waist circumference; AC: abdominal circumference; Δ: absolute and relative changes; 
ES: effect size; TE: tele-exercises group; TE+NC: tele-exercises + nutritional coaching group.
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TE PROGRAM

TE was carried out online by a certified personal trainer three 
times a week, with participants staying at their own houses. Exer-
cises during the sessions included body weight as well as the ad-
aptation of materials from the daily routine (e.g., broom, shopping 
bags, water bottles). The instructor interacted to correct gesture, 
and to promote exercise progression, dynamism and empathy, 
aiming at participant adherence. The classes were transmitted 
on YouTube through a private link. Possible doubts regarding the 
materials and adequate clothes were solved through a private 
WhatsApp group message between the researchers, the person-
al trainers, and the participants. All the TE sessions started with 
a general warm-up consisting of a 3-min walk, followed by a 
3-min stretching period for both the upper and lower body. Af-
terward, the main exercises followed, which remained the same 
during the 8-week intervention. Most TE was performed using 
the participants’ body weight as resistance, and all exercises 
were performed with three sets. The TE sessions included three 
exercises for the lower body (i.e., squat, lunge, hip thrust), four 
exercises for the upper body (i.e., lateral shoulder raise [using 
water bottles], chest press on the wall, push-ups, triceps bench 
dip), one exercise for abdominal muscles (i.e., plank), and one 
exercise for cardiorespiratory fitness (i.e., rope jumping). Exer-
cise sets consisted of 30 sec of active movement interspersed 
with 30  sec of rest in the first  4 weeks, and these should be 
performed with a rating of perceived exertion (RPE) of 4-6 a.u., 
based on the modified RPE scale  (30).  In the last  4 weeks of 
training, participants performed 40 seconds of active movement 
in each set interspersed by 20 seconds of rest, while maintaining 
the RPE between 7-9 a.u. (31). The TE sessions were completed 
with a cool-down, consisting of a 3-min walk followed by a 3-min 
stretching period for the upper and lower body.

NC APPROACH

The NC approach was carried out by two dietitians certi-
fied by the Brazilian Coaching Association. The NC sessions 
were conducted online, once a week, and are detailed else-
where (19). Briefly, the sessions included general coaching strat-
egies and tools, such as motivational interviewing, decisional 
balance, positive psychology, ambivalence, nonviolent communi-
cation, mindfulness, setting of short-term goals, and strategies to 
change habits. No diet was prescribed by the dietitians, and they 
were not involved in any other procedure related to the current 
investigation. The size and quantity of food portions, the amount 
of fat in the diet, and the consumption of fruits and vegetables 
were analyzed by the dietitians through three 24-h dietary recalls.

STATISTICAL ANALYSIS

Data are presented as mean ± standard deviation. The pres-
ence of outliers was visually inspected, while the sphericity and 

normality of the data were checked using the Mauchly test and 
Shapiro-Wilk test, respectively. A two-way mixed model with 
“Group” (TE and TE+NC) and “Time” (PRE and POST) as fixed 
factors was used to analyze the intervention effect. Participants 
were then random factors in all the comparisons. A Tukey post-
hoc test was performed whenever a significant F-value was ob-
tained. An unpaired t-test was employed to compare potential 
between-group differences at the PRE and the between-group 
absolute (i.e., POST-PRE) and relative changes. Cohen’s d was 
calculated to estimate the difference of effect size between two 
means  (32),  with the following qualitative descriptors:  <  0.2, 
negligible effect; 0.2-0.39, small effect; 0.40-0.75, moderate 
effect; and > 0.75, large effect. Data were analyzed using the 
SAS statistical software (v.9.3; SAS Institute, North Carolina, 
USA), with statistical significance set at p ≤ 0.05.

RESULTS

ANTHROPOMETRIC AND BODY 
COMPOSITIONS OUTCOMES

No between-group differences were observed at PRE for all 
the anthropometric and body composition outcomes (Table I) (all  
p  > 0.05). Similarly, no significant main time or group effect 
(all p > 0.05) was observed (Table I). No significant between-group 
differences were detected for the absolute or relative changes in 
the anthropometric and body composition outcomes.

EXERCISE CAPACITY

No between-group differences were observed at PRE for the 
exercise capacity outcomes (Table II) (all p > 0.05). A significant 
main time, but no group, effect was detected for isometric grip 
strength in both the right (p = 0.0006 and p = 0.901, respec-
tively) and left hand (p = 0.0006 and p = 0.659, respectively), 
lumbar isometric strength (p = 0.006 and p = 0.369, respec-
tively), flexibility (p < 0.0001 and p = 0.285, respectively), and 
total number of repetitions performed during the abdominal 
(p < 0.0001 and p = 0.872, respectively) and push-up resist-
ance tests (p = 0.004 and p = 0.261, respectively). A significant 
main time (p = 0.003), but no group, effect (p = 0.596) was also 
shown for VO

2peak
, wherein a significant decrease was detected in 

the TE+NC group (p = 0.007) but not in the TE group (p = 0.801) 
(Table II). No significant between-group differences were detect-
ed for the absolute or relative changes in any of the exercise 
capacity outcomes.

SF-12, EATING BEHAVIOR, INTERVENTION 
ADHERENCE, AND ADVERSE EVENTS

The SF-12 score did not significantly differ between the 
groups across the study (all comparisons,  p  > 0.05). Similar-
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ly, the size and quantity of food portions, the amount of fat in 
the diet, and the consumption of fruits and vegetables did not 
significantly differ between the groups throughout the study (all 
comparisons, p > 0.05). Adherence to the TE program was 71 ± 
11 % and 69 ± 13 % in the TE and TE+NC groups, respectively. 
No adverse events were reported.

DISCUSSION

Obesity is a significant and rapidly increasing global health is-
sue. It is concomitantly accompanied by an increase in multimor-
bidity (33), burdening many healthcare systems. Due to the COV-
ID-19 pandemic, it is essential to develop strategies for treating 
overweight and obesity that observe the imposed social isolation 
policies. Among the emerging strategies, TE and NC have been 
receiving attention given their capability to be conducted online 
and their potential to increase energy expenditure and decrease 
energy consumption. To the best of the authors’ knowledge, no 
other study had investigated the isolated effects of TE or the 
combined effects of TE and NC on health-related parameters of 
overweight/obese individuals. Our results showed that most ex-
ercise capacity outcomes improved after TE. Conversely, quality 
of life, body composition, and anthropometric measures TE were 
not affected by TE, and NC did not have any additional effect on 
these measures.

Using information and communication technologies to provide 
cost-effective and flexible healthcare services across geographic, 
time, and economic barriers (12), TE has emerged as an alterna-
tive to conventional, face-to-face, and hands-on exercise services 
for increasing energy expenditure during the COVID-19-induced 
social isolation. While this tool has been receiving increasing at-
tention among fragile populations (12,20), little is known about 

its therapeutic efficacy in overweight/obese individuals. The most 
evident finding in our study (i.e., improved flexibility, isometric 
muscle strength, and dynamic muscle endurance) might have re-
sulted from the greater amount of time spent on exercise volume 
for the resistance (~ 25 min per session) and stretching (~ 6 min 
per session) exercises in our TE program. On the other hand, the 
lack of improvement in VO

2peak
 may have been due to the small 

amount of time spent on the cardiorespiratory aspect (~ 6 min 
per session), the difficulty associated with the lack of space to do 
the cardiorespiratory exercises at home, or the non-specificity of 
the test used to assess the VO

2peak
. Intriguingly, the improvement 

in most exercise capacity outcomes did not translate into im-
provements in the participants’ perceived quality of life. It is pos-
sible that SF-12 may not have enough sensitivity to detect small 
effects on this outcome resulting from online exercise interven-
tions, although this remains elusive. Finally, TE did not affect the 
anthropometric and body composition outcomes. This might be 
explained by the employed training intensity, that despite having 
been progressively increased throughout the intervention, may 
not have been sufficiently high to promote large energy expendi-
tures, and consequently, substantial anthropometric and/or body 
composition changes. The adequate progression of intensity and 
volume in TE programs remains unelucidated. Despite of the lack 
of reduction in body weight and fat in the current study, it must 
be borne in mind that such variables did not increase. In this di-
rection, recent evidence has shown a natural tendency to weight 
gain during the lockdown (34), which is supported by epidemio-
logical studies reporting weight increases in 48.6 % of their sam-
ple (3,533 participants) during the lockdown period (35). Thus, 
although the present design did not include a control group (i.e., 
without any intervention) to confirm this hypothesis, the weigh 
maintenance could be seen as a positive outcome considering 
the context of the COVID-19 pandemic.

Table II. Exercise capacity outcomes

Outcomes
TE+NC TE

PRE POST ES Δabs Δ% PRE POST ES Δabs Δ%

Sit-and-reach (cm) 21.3 ± 8.9 24.5 ± 7.8* 0.38 3.24 25.18 24.3 ± 9.1 27.2 ± 7.8* 0.34 2.88 24.23

Right handgrip (kg) 28.9 ± 5.7 31.0 ± 6.8* 0.25 1.76 5.73 28.8 ± 6.0 30.6 ± 7.4* 0.31 1.79 7.02

Left handgrip (kg) 28.3 ± 6.3 30.1 ± 7.5* 0.27 2.07 7.04 27.5 ± 5.4 29.3 ± 6.2* 0.28 1.88 6.74

Lumbar traction (kg) 69.7 ± 18.7 74.3 ± 19.7* 0.17 4.68 8.42 73.9 ± 21.9 81.8 ± 23.4* 0.35 8.90 12.76

Abdominal resistance 
(reps)

14.8 ± 7.9 19.5 ± 9.1* 0.55 4.74 36.55 14.9 ± 8.2 20.2 ± 6.9* 0.69 5.29 51.41

Push-up resistance 
(reps)

17.8 ± 6.7 20.2 ± 9.9* 0.28 2.37 23.63 19.1 ± 7.2 23.6 ± 5.5* 0.71 4.57 40.65

VO
2peak

 (mL·kg·min-1) 18.9 ± 3.1 17.5 ± 2.7* 0.36 -1.38 -6.95 17.9 ± 2.4 17.6 ± 3.1 0.12 -0.35 -1.92

Data are expressed as mean ± standard deviation. *Denotes a significant within-group difference (p < 0.05). Δ: absolute and relative changes; ES: effect size;  
TE: tele-exercises group; TE+NC: tele-exercises + nutritional coaching group.
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Despite being a promising strategy, it should be noted that TE 
interventions have varying acceptability among different popu-
lations and regions worldwide. In this sense, less emphasis has 
been laid on reporting its feasibility, such as the specific reasons 
for withdrawal from the intervention and adverse events (36). In 
our study, despite the absence of adverse events, some partici-
pants withdrew from the study due to difficulty in accessing and 
operating the electronic media, while others withdrew due to 
lack of motivation to continue. Therefore, identifying the factors 
affecting adherence to remote exercise interventions and using 
easier/more accessible tools to participants seems to be a key 
point for improving engagement in TE programs and achieving 
greater benefits in health-related parameters.

The use of health coaching, from which NC is derived, is wide-
spread and appears to be ever-increasing. Supporting this notion, 
a study commissioned by the International Coaching Federation 
reported that the total number of professional coach practitioners 
worldwide was ∼ 53,300, most of these located in higher-income 
regions. In addition, the US estimated market value for personal 
coaching was $1.02 billions  (37).  In the present investigation, 
we showed that eating behaviors did not significantly change in 
the TE+NC group, contradicting the emerging evidence on NC’s 
efficacy for treating overweight/obesity (16-19). While one could 
argue against the short duration of the NC approach in our study, 
our findings are in line with recent meta-analytic data showing 
a trivial effect of self-reported health coaching strategies for 
weight loss  (38).  It is noteworthy that the quality of evidence 
supporting weight loss in this recent meta-analysis was very low, 
and studies were deemed to have a high risk of bias, highlighting 
the need for higher quality research in this area before making 
any kind of recommendation (38). Therefore, based on our find-
ings and available evidence, health coaching interventions still 
do not have scientific support for their practice as healthcare 
interventions.

Our study has limitations. First, recent systematic reviews 
concluded that interventions provided exclusively online aimed at 
changing behavior, such as those included in the present exam-
ination, led to clinically small benefits when performed in a short 
period  (39). Hence, the lack of benefits on the anthropometric 
and body composition measures and the small magnitude of ef-
fect size on the exercise capacity outcomes in the present study 
may be due to the short duration of the interventions, reinforcing 
the need for more extended duration studies for the therapeu-
tic potential of online interventions. Second, all tests included in 
this research were chosen for their clinical applicability in larger 
populations and their ability to simulate the real-world conduct 
of dietitians and fitness/personal trainers. However, despite the 
methodological precautions adopted in each of the tests, we rec-
ognize that some were the gold standard, making them partially 
susceptible to measurement errors/variations. Therefore, future 
studies examining the therapeutic efficacy of online interventions 
should employ gold-standard methods to verify small but clini-
cally meaningful effects. Finally, it was not possible to perform 
blood collections and laboratory analyses of metabolic and cardi-
ovascular health outcomes, such as fasting blood glucose, insu-

lin, and lipid profiles, which are generally altered in overweight/
obese individuals. Future studies must employ these analyses to 
widely explore the therapeutic effects of TE programs in over-
weight/obese individuals.

CONCLUSION

In conclusion, 8 weeks of TE for overweight and obese women 
effectively improved exercise capacity but did not impact quality 
of life and anthropometric or body composition-related outcomes. 
Nonetheless, before recommending TE for overweight/obese in-
dividuals, our results call the need for more studies examining 
the long-term efficacy of TE, how the modulation of its prescrip-
tion-related variables may influence its therapeutic effects, and 
the real effect of TE on gold-standard body composition methods. 
Moreover, no additive effect was detected when NC was com-
bined with TE. As such, the current results do not support the use 
of NC strategies for improving health-related parameters.
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