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Introduction
Obesity is a chronic, recurrent disease process that is increasing 

in prevalence worldwide and affects both children and adults (Bray et 
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(DM), unstable hypertension, cardiovascular disease (like myocardial 
infarction), pulmonary disease, kidney disease, orthopedic restrictions, 
motor neuron disease (MND), and wheelchair mobilization were 
excluded from the study.
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Skinfold. To determine whether there was any change in the arm and 
hand muscle strength, right and left-hand grip strength was evaluated 
with a hand dynamometer. SCT was used as a method to measure 
potential functional change in lower extremity muscle strength in RE.

Fasting Blood Sugar, HDL, LDL, TG, and Total Cholesterol
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In the diet and VNS group, the decrease in the desire to eat sweets 
score in the 4th week was significantly (p<0.05) higher than the exercise 
group. There was no significant difference (p> 0.05) between the diet 
and VNS groups in the 4th week of sweet craving score reduction.

There was no significant difference (p> 0.05) between the diet, 
exercise, and VNS groups in the decrease in the desire to eat salty in 
the 4th week.

Quality of life 

There was no significant difference between the three groups in 
the results obtained from the Short Form 36 scale (p>0.05). However, 
a significant difference was observed in intragroup measurements 
(p<0.05).

Discussion
In our study, in which the effects of exercise, diet, and VSS methods 

on weight control were examined for a short time, it was observed that 
all three methods cause weight loss, in addition, they can make positive 
changes in obesity-related anthropometric parameters and can be used 
as alternatives to each other for weight loss. As stated by van Baak and 
Mariman, high protein diets (HPD), are promising types of diet that 
creates a negative energy balance by increasing the feeling of satiety and 
reducing fat mass. Especially the secretion of intestinal neuropeptides, 
which play an active role in the formation of the satiating effect, is the 
most prominent feature of HPD, and thanks to this effect, it helps to 
maintain successful weight loss along with a decrease in energy intake.  
In addition, diet-induced thermogenesis, the “thermic effect of food,” 
is highest for protein. These types of HPDs may also help maintain lean 
body mass during weight loss. A meta-analysis published in 2020 also 
showed that protein supplementation can help individuals maintain 
lean body mass. However, it is a known fact that its effects on muscle 
strength and synthesis are not clear. When we looked at our study data, 
we observed a different result from the findings of Pasiakos. Although 
we saw an effective weight loss (Mean: 10.4 kg) with YPD in a short 
period of 4 weeks, we encountered a decrease in lean body mass. In 
addition, we can say the following about the view of Wirth et al that 
YPD will affect muscle strength and muscle synthesis as a result. While 
there was a loss in body muscle mass as a result of the measurements we 
took in (Figure 3). the study (Average Body Muscle Mass Loss: 2 kg), 
the measurements we evaluated for HGT showed that there was a 
statistically significant difference in the grip strengths of the right and 
left hands, which indicates that it is not sufficient for the preservation 
of muscle strength (Mean Right HGT: 1.5 kg; Average Left HGT: 0.7 kg 
loss was observed.). Therefore, in our study, we think that the 
application of a protein-based diet may cause loss of muscle strength 

and mass. Physical activity has two known important roles. The first is 
to support the energy deficit and the second is to preserve muscle mass. 
Studies have shown that an exercise protocol that includes both AE and 
RE is the only component that can significantly change Total Energy 
Expenditure (TEE). In defense of this idea, AE supports fat burning, RE 
plays an important role in maintaining weight loss, and at the same 
time, it is effective in maintaining lean muscle mass, which determines 
basal metabolic rate (BMR). Because in cases of weight loss with the 
loss of muscle mass, there is a decrease in BMR. RE reduces the loss of 
lean muscle mass during weight loss. In the studies published by 
Agergaard et al and Liu et al, the role of RE in increasing muscle mass 
and muscle strength was expressed as a decrease in catabolic levels 
simultaneously with an increase in skeletal muscle protein expression. 
Based on these data, we can say that the AE and RE combination we 
have given is effective in burning fat and preserving lean muscle mass 
without changing the diet in any way. In the 4-week period, an average 
of 3.6 kg loss in fat mass was observed, while a 0.5 kg loss in total body 
muscle mass was observed. These data support the view of Tchang et al 
and Fothergill et al that the loss of muscle mass may be less during 
weight loss in RE. In addition, based on the studies published by 
Agergaard et al and Liu et al, if we try to explain the role of RE in 
increasing muscle mass and muscle strength with the HGT results we 
have done in our study, we can say that there was no statistically 
significant difference (p>0.05) with the initial data (Right HGT: 0.5 kg; 
Left HGT: 0.5 kg loss was observed). When we encounter such a result, 
it may be that the patients are tired because the measurements are 
repeated 3 times. VN is the main neural pathway that carries 
information to the gastrointestinal tract. In a review published by 
McClelland et al, it was stated that VNS induces brain satiety signals by 
mimicking anorexigenic hormonal signals, resulting in both a decrease 
in body weight and a feeling of satiety. In addition, it has been stated 
that the effects of VNS on body weight can also be manifested by 
changes in appetite/nutritional choice behaviors and metabolism. In 
human and animal studies, it has been shown that especially with VNS, 
the desire to eat sweets and the preference for high-carbohydrate food 
decreases. This situation has been tried to be explained in relation to 
body composition parameters such as weight, BMI, increased energy 
expenditure due to adipose tissue activity, and metabolic activities 
observed in glucose metabolism (de Lartigue 2016). Looking at the 
studies published in recent years, it is understood that VNS is important 
for short-term control of food intake, while it is stated that it also plays 
a role in long-term energy balance. With the noninvasive auricular 
VNS method we applied in our study, we observed a statistically 
significant (p<0.05) difference especially in food craving and sweet 
eating craving scores, while no significant difference was observed in 
salty cravings (p>0.05). These data support the work of Bodenlos et al 

Tanita Device     Caliper    JamarH andG ripD ynamometer
Figure 3: Used equipment.
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and the work of Val-Laillet (Bodenlos et al, 2007b;  Val-Laillet et al, 
2010). On the other hand, weight loss (4.3 kg) was observed, unlike 
Val-Laillet et al's view of preventing weight gain rather than weight 
loss. This may be the result of stimulation of the auricular branch of the 
VN with different stimulation parameters, affecting different brain 
regions (for example, the hypothalamus). On the other hand, feeding 
behavior was investigated in the study published by Khan et al. 12% 
weight loss (~ 6kg) was observed after cervical implanted VNS 
application. However, when the cervical VNS was restarted after a 
6-month interval, it was reported that the weight remained stable 
despite the higher current amplitude. This case study has similar results 
to the study of Pardo, in which there is a relationship between baseline 
BMI values and weight loss. It supports the view that a significant 
effortless weight loss can be achieved in proportion to BMI. In line with 
the data in our study, we observed that weight loss occurred in 
proportion to BMI. In the measurements carried out in 2-week periods, 
a 2.4 kg loss was observed with a decrease of 0.7 kg/m2 in BMI in 
individuals with an average BMI value of 36.8 kg/m2, while a loss of 1.9 
kg was observed despite a 1.2 kg/m2 decrease in the average BMI value 
in the last 2-week measurements (2nd week BMI average: 36.1 kg/m2; 
4th week BMI average: 34.9 kg/m2). The 30-minute neuromodulation 
current we applied may have an effect on obtaining this result. Apart 
from this, some studies try to explain the neurohormonal mechanism 
focused on the fact that dysfunction in vagal afferent neurons may 
cause hyperphagia and weight gain, and there are reported effects on 
body weight, metabolism, and adipose tissue activity in animal models 
in studies using the invasive VNS method. When the changes in muscle 
mass loss in our study were examined, it was observed that it was less 
than the dietary intervention, which indicates that VNS may be more 
effective in neurohormonal stimulation compared to a high protein 
diet, although it is not clear. On the other hand, another published 
literature states that modest weight loss (especially a 5%-10% reduction 
in body weight) improves glycemia, blood pressure and lipids, drug 
requirement, mobility, and quality of life in order to reduce disease 
risks and improves health in obese or overweight individuals. In 
another study published by Bray and Ryan, it was stated that 3% weight 
loss was effective for improvements in glycemia and triglycerides, and 
5% weight loss was effective for improvements in lipid and blood 
pressure. In light of these data, when we evaluated our study in terms of 
blood parameters, it was observed that there were positive changes in 
FSB, HDL, LDL, TG, and Total Cholesterol values despite the short-
term evaluation process. Apart from this, the SF-36 test, which we used 
to evaluate the quality of life in the study, and the 6 MWT and 
parameters for functional evaluation, although the SCT scores did not 
differ significantly between the groups, they showed a positive change 
in the dynamics within the group. In this respect, our study data 
supports the literature data (weight loss percentage distribution, 
respectively, mean DG: 10%; EG: 6%; VNS: 4%). Although the present 

findings are based on a comparative study, their implications are 
limited due to the short duration of the study and the single-blind 
randomization(Single-blind randomization was applied at the time of 
the selection of study participants). No side effects were observed in the 
study groups.

Conclusion
 Among the 3 alternative weight loss methods we have examined 

in the short term; diet, exercise, and VNS methods can be used as 
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