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ABSTRACT 
Background: In this study, the effect of recently popular intermittent fasting on weight loss and the role of 

exercise combined with intermittent fasting on some physiological parameters were investigated. 
Aim: This study was conducted to investigate the effect of intermittent fasting combined with exercise and 

intermittent fasting alone on some physiological parameters.  
Methods: A total of 36 healthy individuals between 20 and 24 years of age, including 18 in the experimental 

group (exercising) and 18 in the control group (non-exercising), who were assigned by the random selection 
method, participated in the study. The individuals in the experimental group exercised 36 minutes a day, 5 days a 
week, along with intermittent fasting for 30 days. On the other hand, the control group did not exercise during this 
period.  
Results: When the within-group pre-test and post-test physiological parameter values were compared, a 

significant difference was found in all values of the experimental group (p<0.05). Similarly, a significant difference 
was found in the physiological parameter values of the control group (p<0.05) too, with the exception of body 
mass index and body fluid ratio. A statistically significant difference was found between the two groups in terms of 
the mean differences between the pre-test and post-test physiological parameter values (p < 0.05).  
Conclusion: Based on the findings, it could be concluded that intermittent fasting is an effective method for losing 

weight and reducing body fat and that adding low-intensity exercise to this routine ensures more effective weight 
reduction. Hence, starving for a certain period of time has a favorable effect on the physiological parameters, and 
the practice of exercising in addition to dieting further improves these values. 
Keywords: Intermittent fasting, Exercise, Health 

 

INTRODUCTION 
It is known that exercise increases physical fitness, has a 
favorable impact on overall health, and plays an important 
role in protecting the body from diseases. Exercise is also 
important for maintaining a healthy body weight. Body 
composition and biochemical parameters vary according to 
the form, intensity, and duration of exercise1,2. The 
combination of high energy intake and sedentary lifestyle 
paves the way for obesity and chronic diseases3. It is 
known that losing weight through exercise or diet causes 
significant changes in body composition (fat ratio, muscle 
mass, lean body mass, etc.)4. In addition to these favorable 
effects, exercise helps manage metabolic diseases such as 
diabetes, hypertension, and hyperlipidemia and contributes 
favorably to overall health5,6,7. Therefore, it is important to 
engage in certain levels of physical activity both to lead a 
healthy life and to prevent obesity and chronic diseases. 
 Many scientific and non-scientific methods are used 
to prevent excessive weight gain and to make obese 
individuals lead a healthy lifestyle. Such individuals may 
follow various diet programs to regulate their energy 
consumption. Intermittent fasting method has recently 
gained prominence among these diet programs. Different 
methods of intermittent fasting have been reported in the 
literature, of which the following four have been widely 
accepted: alternate day fasting, modified fasting diet, time-
restricted eating, and Ramadan fasting diet8. Even a single 
fasting interval (for example, overnight) can reduce basal 
concentrations of many metabolic biomarkers associated 
with chronic diseases, such as insulin and glucose, in 
humans9. The time-restricted eating model is one of the 

new dietary approaches in the treatment of obesity, and it 
focuses on when to eat rather than what to eat. The model 
refers briefly to cycles of starvation and satiety that include 
periods during which our body is actually exposed to 
starvation. This method is based on the principle of a diet 
with three variants in which food intake is limited to ≤8 
hours each day (16:8, 18:6, and 20:4), and only calorie-free 
liquid foods can be consumed during the remaining part of 
the day3,9,10. The most commonly used method, the 16:8 
method, consists of a fasting period of 16 hours followed by 
an eating session of 8 hours10. Considering an individual's 
chronotype is important while planning the timing in order 
to enhance adherence and ensure long-term health 
benefits11. 
 It has been reported that the health effects of 
intermittent fasting are not limited to weight loss and that 
this approach may be beneficial in managing a wide range 
of diseases such as cardiovascular diseases, 
neurodegenerative diseases, inflammation, and cancer12. 
Currently, intermittent fasting methods are among the 
popular subjects of research, especially because of their 
effects on weight loss and metabolic health13. In a meta-
analysis of studies investigating the effects of time-
restricted eating on humans, it was concluded that this 
dietary model improved body weight; total cholesterol, 
triglyceride, glucose, insulin, IL-6, and TNF-α levels; and 
insulin sensitivity14. It has been found that intermittent 
fasting is associated with more favorable results than daily 
calorie-restricted diets in preserving lean mass and is more 
convenient than other diets for losing weight in obese 
individuals15. In a study by Volpe16, it has been reported 
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that intermittent fasting is very effective in reducing the risk 
of metabolic diseases and ensuring weight loss and that 
more comprehensive studies on the combination of 
intermittent fasting and exercise are needed. Furthermore, 
most of the studies in the literature were performed in 
obese individuals and the chronotype factor was ignored. 
Hence, the effect of exercise performed together with 
intermittent fasting on weight control and certain 
physiological values in healthy individuals whose 
chronotypes were determined was investigated in our 
study.  
 

MATERIAL & METHODS 
A total of 36 healthy individuals between 20 and 24 years 
of age, including 18 in the experimental group (exercising) 
and 18 in the control group (non-exercising), who were 
assigned by the random selection method, participated in 
the study. All individuals followed an intermittent fasting diet 
for 30 days. Fasting lasted for 16 hours a day, during which 
none of the participants consumed any food other than 
calorie-free beverages. During the period other than the 
fasting period, the participants did not follow any specific 
diet plan and consumed a diet according to their own 
wishes. The individuals in the experimental group 
exercised 36 minutes a day, 5 days a week, along with 
intermittent fasting for 30 days. On the other hand, the 
control group did not exercise during this period. The 
experimental group exercised 2 hours after the first meal 
following the fasting period. The individuals participating in 
the study consumed food according to their wishes 
between 10:00 and 18:00 hours every day throughout the 
study period. The experimental group performed their 36-
minute exercise session between 12:00 and 13:00 hours. 
The main purpose of food consumption before exercise is 
to provide the muscles with the necessary energy and to 
protect them from starvation and exhaustion that may occur 
during exercise17. The personal information of all 
participants was recorded, and their physiological 
characteristics (body weight, body mass index, body fat 
ratio (kg and percentage), lean body weight (kg), body fluid 
ratio, and required daily calorie intake) were collected using 
the Tanita brand physiological measuring device on the first 
and last days of intermittent fasting. Different forms of 
intermittent fasting exist, and the method used in this study 
was the time-restricted eating method in which food is 
consumed within the specified period and no calorie-
containing nutrient is consumed outside of this period18.  
Chronotype Evaluation: All living beings have an 

endogenous circadian clock to ensure that physiological 
processes occur at optimal times and that the activities are 
limited either to the day or the night18. The self-assessment 
form used to determine morning and evening types in the 
human circadian rhythm, which was developed by Horne 
and Ostberg and was adapted to the Turkish population by 
Pünduk et al.19, was used to evaluate the metabolic and 
physiological processes of healthy individuals who 
voluntarily participated in the study. In the evaluation, 
individuals were classified into evening type (score: 16–41), 
intermediate type (score: 42–58), and morning type (score: 
59–86)20. All participants were determined as the 
“intermediate type” to eliminate the chronotype effect in our 
study. Since the individuals participating in the study 

generally showed "intermediate type" characteristics, the 
food consumption period was set as 10:00–18:00 hours. 
 
Figure 1. Exercise Program 
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A program that does not contain high-intensity exercise and 
would not challenge the participants too much but would 
activate all body muscles and improve the cardiovascular 
system was designed for the experimental group. There 
were 12 movements in total in the exercise program, and 
each movement was performed for 30 seconds. A resting 
period of 1 minute followed a set of four movements, that 
is, a 120-second exercise routine. All movements were 
completed in 9 minutes and repeated four times. In this 
way, the exercise program lasted for 36 minutes. 
Data Analysis: The statistical analysis of the data obtained 

in the research was carried out using the SPSS 21 
package program. The study used the Shapiro–Wilk test 
and determined that the data showed normal distribution. 
Accordingly, a Paired t-Test was used in the analysis of the 
data. In addition, the researcher calculated the difference 
between the posttest and pretest values of the groups and 
used the Independent Samples t-Test to compare the 
differences between the means. The percentage change 
rate between the pretest and posttest was calculated. 
 The percentage change rate calculation: This rate 
was obtained by dividing the difference between the 
posttest and the pretest by the pretest value and 
multiplying the result by 100. 
 

RESULTS 
Table 1. Descriptive statistics 

 Experimental 
(n=18) 

Control (n=18) p 

 Mean±SD Mean±SD 

Age 22.06±0.80 22.00±1.37 0.883 

Height (cm) 170.39±9.18 171.06±9.12 0.828 

Body Weight (kg) 71.47±10.93 69.73±8.52 0.598 

BMI (kg/m²) 24.55±3.32 23.90±3.77 0.586 

A comparison of descriptive information of the 
participants is given in Table 1. When the data of the 
experimental and control groups were compared, no 
statistical difference was found between their mean values 
(p > 0.05). 
 
Table 2. Chronotype scores 

Group N Mean SD 

Experimental 18 48,78 8,59 

Control 18 50,65 6,37 

Table 2 shows the mean chronotype scores of the 
individuals who participated in our study. The scores 
obtained were found to be 48.78 for the experimental group 
and 50.65 for the control group. It can also be understood 
from the table that the mean values of the two groups are 
within the intermediate type score range.  
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Table 3. Comparison of the pretest and posttest scores of the physiological 
parameters of the groups within and between groups 

 Experimental  
(n=18) 

Control 
 (n=18) 

Mean SD Mean SD 

Body Weight 
(kg) 

Pre-test 71.47 10.93 69.73 8.52 

Post-test 68.21 11.48 68.93 8.23 

p 0.001 0.020 

BMI (kg/m2) Pre-test 24.55 3.32 23.90 3.77 

Post-test 23.19 3.39 23.69 3.55 

p 0.001 0.310 

Body Fat 
(kg) 

Pre-test 16.38 6.87 14.84 7.80 

Post-test 15.16 6.54 14.48 7.47 

p 0.001 0.002 

Body Fat 
Ratio (%) 

Pre-test 22.71 7.74 20.63 10.32 

Post-test 20.94 6.66 20.22 10.01 

p 0.018 0.003 

Lean Mass 
Value (kg) 

Pre-test 49.55 8.09 49.87 7.48 

Post-test 48.37 8.06 49.39 7.73 

p 0.001 0.015 

Body Fluid 
Ratio  

Pre-test 39.25 6.95 38.19 6.12 

Post-test 38.65 6.87 38.15 6.04 

p 0.004 0.581 

Daily Calorie 
Intake 

Pre-test 1497.17 199.33 1488.83 167.96 

Post-test 1454.28 196.20 1480.56 170.05 

p 0.001 0.005 

 
Table 4. Comparison of pretest-posttest mean differences of physiological 
parameters between experimental and control groups 

 
Experimental 
(n=18) 

Control 
(n=18) 

Body 
Weight 
(kg) 

Pre-test 71.47±10.93 69.73±8.52 

Post-test 68.21±11.48 68.93±8.23 

Differences -3,27±1,98 -0,81±1,33 

Percentage Change 
(%) 

4.57 1.16 

p 0.001 

BMI 
(kg/m2) 

Pre-test 24.55±3.32 23.90±3.77 

Post-test 23.19±3.39 23.69±3.55 

Differences -1,36±1,19 -0,21±0,86 

Percentage Change 
(%) 

5.54 0.88 

p 0.002 

Body Fat 
(kg) 

Pre-test 16.38±6.87 14.84±7.80 

Post-test 15.16±6.54 14.48±7.47 

Differences -1,22±0,72 -0,37±0,43 

Percentage Change 
(%) 

7.45 2.49 

p 0.001 

Body Fat 
Ratio (%) 

Pre-test 22.71±7.74 20.63±10.32 

Post-test 20.94±6.66 20.22±10.01 

Differences -1,77±2,86 -0,42±0,56 

Percentage Change 
(%) 

3.57 2.04 

p 0.057 

Lean 
Mass 
Value (kg) 

Pre-test 49.55±8.09 49.87±7.48 

Post-test 48.37±8.06 49.39±7.73 

Differences -1,18±0,77 -0,47±0,74 

Percentage Change 
(%) 

2.38 0.94 

p 0.008 

Body Fluid 
Ratio  

Pre-test 39.25±6.95 38.19±6.12 

Post-test 38.65±6.87 38.15±6.04 

Differences -0,60±0,78 -0,04±0,33 

Percentage Change 
(%) 

1.53 0.11 

p 0.009 

Daily 
Calorie 
Intake 

Pre-test 1497.17±199.3
3 

1488.83±167.
96 

Post-test 1454.28±196.2
0 

1480.56±170.
05 

Differences -42,89±29,64 -8,28±11,03 

Percentage Change 
(%) 

2,87 0.56 

p 0.001 

 

In Table 3, the within-group preliminary test and final 
test physiological parameter values of the experimental and 
control groups were compared. A statistically significant 
difference was found in all physiological parameter values 
in the comparison between the preliminary test and final 
test values of the experimental group (p < 0.05). In the 
comparison of the preliminary test and final test values of 
the control group, there was no statistically significant 
difference in the physiological parameter values of body 
mass index (BMI) and body fluid ratio (p > 0.05), while 
there was a statistically significant difference in body 
weight, body fat mass, body fat ratio, lean mass value, and 
daily calorie intake (p < 0.05).  
The statistics of the difference between the mean 
preliminary test and posttest physiological parameter 
values calculated within the experimental and control 
groups and the percentage change rates are given in Table 
4. The differences between the mean values of the 
experimental and control groups were compared. A 
statistically significant difference was found between the 
preliminary test and the posttest physiological parameter 
values (body weight, BMI, body fat, lean mass value, body 
fluid ratio, and daily calorie intake) in the experimental and 
control groups (p < 0.05). However, there was no 
significant difference in body fat ratio (p > 0.05).  
 

DISCUSSION 
Currently, intermittent fasting methods are among the 
popular subjects of research, especially because of their 
effects on weight loss and metabolic health13. This study 
was designed to reveal the effect of low-intensity exercise 
performed in addition to the time-restricted eating model, 
which is one of the intermittent fasting methods, on key 
physiological parameters.  
 In our study, a statistically significant difference was 
found in the values of all physiological parameters (body 
weight, BMI, body fat, body fat ratio, lean mass value, body 
fluid ratio, and daily calorie intake) while comparing the 
preliminary test and final test values of the experimental 
group. In other words, there was a decrease in all final test 
values when compared with the preliminary test values in 
the experimental group. Particularly, the improvement in 
BMI values, which is a good indicator of body fat 
percentage, shows that the probability of an individual 
having a fitter and healthier life increases. Similarly, a 
statistically significant difference was noted in the 
physiological parameter values of the control group (body 
weight, body fat, body fat ratio, lean mass value, and daily 
calorie intake); however, no significant difference was 
perceived only for BMI and body fluid ratio. This study 
asserts that exercise in addition to intermittent fasting helps 
in weight loss and improves certain physiological 
parameters. There are many studies in the literature that 
support the results of our study21,25. In a study similar to 
ours, it was observed that energy restriction and exercise 
performed for the treatment of obesity and weight loss 
effectively reduced body weight, fat ratio, and abdominal 
fat. Other studies in the literature also support these 
findings26,30. Moreover, it has been emphasized in weight 
loss programs that it is important to exercise for a 
prolonged duration and also adhere to a diet program, 
especially for local fat loss31. Even without following any 
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diet program, moderate or high-intensity aerobic exercise 
reduces belly fat in overweight and obese individuals29. In 
addition, in cases where weight loss is not considered, 
physical activity has a favorable effect on cardiovascular 
health32. Another study emphasizing the importance of 
exercise reported that exercise performed together with 
energy restriction protects lean tissue and prevents 
decrease in the resting metabolic rate33. It can be 
understood from the literature that exercise has favorable 
effects on body composition and health, but exercising 
together with diet can provide maximum benefit in the 
prevention of obesity and obesity-related diseases34,35. 
 In a study in which a time-restricted diet was followed, 
it was determined that 16/8 intermittent fasting could 
improve some health-related biomarkers, reduce fat mass, 
and preserve muscle mass21. In another study, it was 
reported that intermittent fasting combined with endurance 
exercises is an effective method that can be applied to 
reduce body weight and increase fat burning without 
causing muscle loss22. Aird et al.26 examined different 
studies to reveal the effect of exercise performed on an 
empty and full stomach and reported that training on a full 
stomach would increase the performance while training on 
an empty stomach would increase the circulating free fatty 
acids, that is, fat burning. In yet another study combining 
the results of different investigations in which resistance 
training and intermittent fasting were simultaneously 
performed, it was revealed that muscle mass was 
preserved and the fat ratio was lowered25. Nahuriddin and 
Yusof36 examined the effect of 10-day intermittent fasting 
on the performance of 20 male participants and found that 
it had a positive effect on triglyceride levels within a short 
time; hence, the approach could be effective in terms of 
short-term health benefits, but the individuals’ performance 
decreased. Based on the results, they emphasized that a 
period of longer than 10 days is needed for the body’s 
adaptation in terms of performance. Ganesan et al.24 
reported in a review examining the effects of intermittent 
fasting that it ensures weight control and is beneficial in 
regulating blood glucose and combating insulin resistance.  
 Epidemiological studies revealed that weight loss and 
mortality are closely related to each other37. Literature 
findings suggest that there should be a limit to weight loss 
and that rapid weight loss within a short time can lead to 
adverse consequences. For example, the analyses 
revealed that 30% weight loss increased mortality, while 
15% fat loss reduced the risk of death38. Furthermore, it 
has been reported that excessive weight loss is an 
important risk factor for cardiovascular diseases39. Diet 
program and exercise should be implemented in 
moderation and excessiveness should be avoided.  
 In our study, when the differences between the mean 
preliminary test and the final test physiological parameter 
values calculated within the experimental and control 
groups were compared, a statistically significant difference 
was found in the physiological parameter values (body 
weight, BMI, body fat, lean mass value, body fluid ratio, 
and daily calorie intake). No significant difference was 
found only in the body fat ratio. In the literature, initial 
studies related to intermittent fasting found that rats that 
were fed such a diet lived twice as long as the control 
group that consumed as much as and whenever they 

wanted to40,41. It has been observed that when intermittent 
fasting is started at middle age, individuals live 30%–40% 
longer than the control group in the similar age range who 
consume food as much as and whenever they want to. In 
addition, it has been reported that this life span can be 
further increased with exercise42. In two different studies 
that obtained results similar to ours, Heilbronn et al.43 and 
Horne et al.44 documented that intermittent fasting caused 
significant weight loss. In another study, it was established 
that intermittent fasting for 3 weeks led to a weight loss of 
2.5% in the participants43. Contrary to our results, in a 
study by Halberg et al.45, it was noticed that intermittent 
fasting for 2 weeks did not make a significant difference in 
terms of body weight. In a randomized controlled study in 
which intermittent fasting was followed for 12 weeks, a 
mean weight loss of 6% was achieved, and it was 
demonstrated that intermittent fasting was an effective way 
to lose weight46. This result shows that long-term 
intermittent fasting may lead to favorable results. 
 In our study, the percentage change in physiological 
parameter values was also calculated to clearly reveal the 
changes between the preliminary and final test values in 
both groups for gaging the effect of exercise. The 
percentage changes in the experimental group were found 
to be 4.57% for body weight, 5.54% for BMI, 7.45% for 
body fat, 3.57% for body fat ratio, 2.38% for lean body 
mass, 1.53% for body fluid ratio, and 2.87% for daily calorie 
intake. The percentage changes in the control group were 
found to be 1.16% for body weight, 0.88% for BMI, 2.49% 
for body fat, 2.04% for body fat ratio, 0.94% for lean body 
mass, 0.11% for body fluid ratio, and 0.56% for daily calorie 
intake. Thus, the rates of change in the preliminary test and 
final test values of the group that exercised along with 
intermittent fasting (experimental group) were higher than 
those of the control group.  
 To lose weight and have a fit appearance, it has been 
suggested that moderate physical activity in addition to 
calorie restriction is an effective method; conversely, the 
weight loss effect of exercise performed without calorie 
restriction would be weak47,. Hagan et al.48 found in a 12-
week study that 5.5% of the body weight was lost with diet 
alone, 0.6% of it with exercise alone, and 7.5% of it with 
diet and exercise combined. In addition, Ross et al.49 
recorded a mean weight loss of 7.6 kg with diet and 
exercise. It is known that exercise performed together with 
a diet program preserves muscle mass and slightly 
increases the basal metabolic rate50 In a study investigating 
the effect of diet and exercise on weight loss, it was found 
that the weight lost by dieting and creating a calorie deficit 
was regained after a while, while the weight loss achieved 
during the programs in which diet and exercise were 
applied together was permanent51,52,53. This observation 
supports the results of our study and demonstrates that 
these results are sustainable in the long run. 
 The International Association for the Study of Obesity 
recommends at least 30 minutes of moderate physical 
activity 7 days a week to prevent chronic diseases and 
support overall health in adults. However, this level may be 
insufficient for losing weight or for maintaining the body 
weight after reduction. As previously mentioned, this finding 
reestablishes the necessity of adopting an exercise 
regimen in combination with diet programs. 
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CONCLUSIONS 
Based on the findings, it could be concluded that 
intermittent fasting is an effective method for losing weight 
and reducing body fat and that adding low-intensity 
exercise to this routine ensures more effective weight 
reduction. Hence, starving for a certain period of time has a 
favorable effect on the physiological parameters, and the 
practice of exercising in addition to dieting further improves 
these values. 
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