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Abstract  

Background:  The increased number of patients suffer  

from diabesity provoke the scientific researchers to deal with  

its complications either acute or chronic as well as increasing  
the debate about the effect of aerobic exercises with intermittent  

fasting 16/8 protocol in modulating this issue.  

Aim of Study: The current study aimed to determine the  

effect of aerobic exercise on metabolic profile in diabesity  

patients under intermittent fasting16/8 protocol.  

Material and Methods:  Forty women diabesity patients  
with mean age 40.2 ±2.98 years old. They are diabetic since  
5-7 years with class II obesity according to their Body Mass  
Index (BMI) classification and were assigned randomly using  

the sealed envelope method of randomization into two groups  

equal in number. Both groups were under controlled diet  

regimen with the protocol of intermittent fasting 16/8. Group  

A performed treadmill aerobic exercise for 3 times/week  

during the fasting period (window) with intensity of 40-60%  

of the Maximum Heart Rate (MHR) for 12 weeks & Group  

B performed treadmill aerobic exercise for 3 times/week  

during the eating period (window). According to training  

intensity with 40-60% of maximum heart rate for 12 weeks  

participated in the study BMI, Glycosylated hemoglobin  
(HbA 1 c

) and 6 minute walk test were used for assessment at  
baseline and after 12 weeks of training.  

Results:  The results revealed that there was significant  

reduction of BMI in Group A (9.19%) and Group B (7.12%),  

and in HbA 1c 
 Group A (20.7%) and Group B (13.91%) and  

significant increase of 6 MWT in Group A (23.8%) and Group  
B (18.36%) in compare to pre-treatment in both groups.  
Unpaired  t-test revealed that there was significant difference  
of the mean values of the "post" test between both groups in  
HbA 1c  and 6 MWT. This significant difference in favor to  

Group A than Group B. There was no statistical difference  

between both groups of the mean values of the "post" test in  
BMI.  
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Conclusion: Intermittent fasting 16/8 protocol with con-
trolled diet regimen and treadmill aerobic exercise for 3 times/  

week during the fasting period is the best way to decrease  

body weight, controlling blood glucose and enhance functional  

performance in diabesity women.  
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Introduction  

Diabetes Mellitus (DM) is a group of metabolic  

disorders in which there are high blood glucose  
levels over a prolonged period of time. Its Symp-
toms include polyurea, polydypsia, and polyphagia.  
If left untreated, diabetes can cause many compli-
cations. Acute complications may include diabetic  

ketoacidosis, hyperosmolar hyperglycemic state,  
or death. Serious long-term complications include  

cardiovascular disease, stroke, chronic kidney  

disease, foot ulcers, and damage to the eyes [1] .  

Hyperglycemia is the main characteristic symp-
tom of diabetes, resulting from defects in insulin  

secretion and or increased cellular resistance to  
insulin, chronic hyperglycemia and other metabolic  

disturbances of DM lead to long term tissue and  

organ damage as well as dysfunction [2] .  

Obesity is associated with elevated vascular  

risk in population studies. In addition, this condition  
has been associated with glucose intolerance, in-
sulin resistance, hypertension, physical inactivity,  

and dyslipidemia [3] . About 7% of the population  
has diabetes and patients with diabetes are 2-8  

times more likely to experience future cardiovas-
cular events than age-matched and ethnically  

matched individuals without diabetes, and a recent  

study suggested a potential reduction of all-cause  
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and cardiovascular disease-specific mortality in  

women with controlled diabetes mellitus [4] .  

There are different types of intermittent fasting  
as alternate-day fasting, modified fasting regimen  
and time-restricted feeding. A growing body of  

evidence suggests that, in general, Intermittent  

Fasting (IF) 16/8 could represent an useful tool  

for improving health in general population due to  

reports of improving blood lipids and glycaemic  
control, reducing circulating insulin, decreasing  
blood pressure, decreasing inflammatory markers  

and reducing fat mass even during relatively short  

durations. These reported effects are probably  

mediated through changes in metabolic pathways  

and cellular processes such as stress resistance,  

lipolysis, and autophagy. One particular form of  
IF which has gained great popularity through main-
stream media is the so-called Time-Restricted  

Feeding (TRF) [5] . As to consider as a life coaching  
training to live healthy and independent in society.  
This type of exercise will affect diabetes as well  
as obesity.  

Thus there is a need to investigate if there is  
an effect of aerobic exercise on metabolic profile  

in diabesity patients under intermittent fasting 16/8  

protocol.  

Material and Methods  

This study was conducted in outpatient clinic  
of Internal Medicine in El-Mansoura General Hos-
pital, Egypt from July to November 2018. Forty  
women diabesity patients with age ranged from  
35-45 years old. They had diabetes of type 2 since  
5-7 years with HbA1c  is 6.5%-8% and classified  
as class II obesity according to their body mass  

index classification (BMI=35-39.9Kg/m 2). All  
patients signed a consent form prior to participation.  

The approval from the Faculty of Physical Therapy  

Ethical Committee. (NO.P.T.REC/012/002028/  
15/7/2018) patients were excluded if they had any  

of the following; (uncontrolled diabetes mellitus,  

smokers, orthopedic problems, e.g. disk or knee  
problems, cardiac disease and gynecological prob-
lems as uterine prolapsed and retroversion flexion).  

Patients were assigned randomly using the sealed  

envelope method of randomization into two equal  

groups in number (A & B); Group (A) received  

intermittent fasting 16/8 protocol with controlled  

diet regimen [6]  and received treadmill aerobic  
exercise during the fasting (window) with intensity  
of 40-60% of Maximum Heart Rate (MHR) and  

Group (B) received intermittent fasting 16/8 pro-
tocol with controlled diet regimen and received  
treadmill aerobic exercise during the eating period  

with intensity 40-60% of MHR. The training period  
of the study was 3 times/week for 12 weeks.  

Procedures:  For evaluation weight and height  
scale was used to measure body mass index with  
the relation of body weight (kg)/height (m 2) and  
HbA 1c  Uniten device as to measure the level of  
glycosylated hemoglobin. Six minute walk test  
was applied as to assess the functional capacity of  

the patients these evaluation procedures were done  

at baseline and reassessed after 12 weeks of train-
ing.  

For training electronic treadmill (Motorized  

treadmill model no: 1108b4g.w/n.w:55/50) to ex-
ercise training.  

Results  

The current study was conducted on 40 partic-
ipants. They were assigned into two equal groups  

in number. Group (A) consisted of 20 participants  

with mean age, height, weight and BMI values of  
40.6±2.77 years, 1.62±0.047m, and 97.92±5.84kg  
and 37.2± 1.74kg/m2  respectively. Group (B) con-
sisted of 20 participants with mean age and height  
values of 39.8±3.23 years, 1.61 ±0.042m, 96.66±  
5.25kg and 37.17± 1.98kg/m2  respectively. As in-
dicated by the independent t-test, there were no  
significant differences ( p>0.05) in the mean values  
of age, weight, BMI and height between both tested  

groups (Table 1).  

Table (1): Physical characteristics of participants in both  

Groups (A & B).  

Items  
Group A  

Mean ±  SD  
Group B  

Mean ±  SD  

Comparison  
S  

t-value  p-value  

Age (years)  
Weight (kg)  
Height (m)  
BMI (kg/m2)  

40.6±2.77  
97.92±5.84  
1.62±0.047  
37.2±1.74 

39.8±3.23  
96.66±5.25  
1.61 ±0.042  
37.17±1.98  

0.838  
0.717  
0.672  
0.043 

0.407  
0.478  
0.506  
0.966  

NS  
NS  
NS  
NS  

*SD 
 
: Standard Deviation. S 

 
: Significance. 

p : Probability. NS 
 

: Non-Significant.  

As presented in (Table 2) within group's com-
parison the mean ±  SD values of BMI in the "pre"  
and "post" tests were 37.2 ± 1.74 and 33.78± 1.49  
respectively in the Group (A). Paired t-test revealed  
that there was significant reduction of BMI at post  

training in compare to pre training where their t-
and p-values were ( t-value=25.258, p-value=  
0.000 1 *). As well, the mean ±  SD values of BMI  
in the "pre" and "post" tests were 37.17 ± 1.98 and  
34.52± 1.66 respectively in the Group (B). Paired  
t-test revealed that there was significant reduction  

of BMI at post training in compare to pre training  
where their t  and p-values were ( t-value=25.393,  
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p-value=0.0001*). Within group's comparison the  

mean ±  SD values of HbA 1c  in the "pre" and "post"  
tests were 7.34 ±0.46 and 5.82±0.72 respectively  
in the Group (A). Paired t-test revealed that there  

was significant reduction of HbA1c  at post training  
in compare to pre training where their t and p -
values were ( t-value=8.894, p-value=0.0001 *). As  
well, the mean ±  SD values of HbA 1c  in the "pre"  
and "post" tests were 7.26 ±0.45 and 6.25±0.45  
respectively in the Group (B). Paired t-test revealed  
that there was significant reduction of HbA 1c  at  
training treatment in compare to pre training where  
their t  and p-values were ( t-value=2 1. 0 1, p-value  
=0.0001*). Within group's comparison the mean  
±  SD values of 6 MWT in the "pre" and "post"  
tests were 409.7 ±6.02 and 507.3±5.86 respectively  
in the Group (A). Paired t-test revealed that there  

was significant increase of 6 MWT at post training  
in compare to pre training where their t and p -
values were ( t-value=52.67, p-value=0.0001 *).  
As well, the mean ±  SD values of 6 MWT in the  
"pre" and "post" tests were 407.5 ±4.60 and  
482.3±6.26 respectively in the Group (B). Paired  

t-test revealed that there was significant increase  
of 6 MWT at post training in compare to pre train-
ing where their t  and p-values were ( t-value=–51.83,  
p-value=0.0001 *).  

Table (2): Statistical analysis for measured parameters throu-
ghout the study.  

Pre test Post test  
Mean ±  SD Mean ±  SD  

MD  % of  
change  

t- 
value  

p- 
value  

BMI:  
• Group A  37.2±1.74  33.78± 1.49  3.42  ↓9.19%  25.258  0.0001*  
• Group B  37.17± 1.98  34.52± 1.66  2.65  ↓7.12%  25.393  0.0001*  
• MD  0.03  –0.74  
• t-value  0.043  –1.482  
•p-value  0.966  0.147  

HbA1
c

:  
• Group A  7.34±0.46  5.82±0.72  1.52  ↓20.7%  8.894  0.0001*  
• Group B  7.26±0.45  6.25±0.45  1.01  ↓ 13.91 %  21.01  0.0001*  
• MD  0.08  –0.43  
• t-value  0.551  –2.293  
•p-value  0.585  0.027*  

6 MWT:  
• Group A  409.7±6.02  507.3±5.86  –97.6  ↑23.8%  –52.67  0.0001*  
• Group B  407.5±4.60  482.3±6.26  –74.8  ↑ 18.36% –51.83  0.0001*  
• MD  2.2  25  
• t-value  1.299  13.04  
•p-value  0.101  0.0001*  

* : Significant level is set at alpha level <0.05. 
SD : Standard Deviation. 
MD 
 

: Mean Difference. 
p-value  : Probability value.  

Considering the effect of the tested group (first  

independent variable) on BMI, unpaired t-test  
revealed that the mean values of the "pre" test  

between both groups showed no significant differ-
ences with their t  and p-values were ( t-value=  

0.043, p=0.966). As well as, unpaired  t-test revealed  
that there was no significant difference of the mean  

values of the "post" test between both groups with  
their t  and p-values were ( t-value=–1.482, p=0.147).  
However, there was no statistical difference be-
tween both groups; there was clinical difference  

and higher percent of improvement in favor to  

Group A (9.19%) than Group B (7.12%). Consid-
ering the effect of the tested group (first independent  

variable) on HbA 1 c
, unpaired t-test revealed that  

the mean values of the "pre" test between both  
groups showed no significant differences with their  

t  and  p-values were ( t-value=0.55 1, p=0.585). As  
well as, unpaired t-test revealed that there was  

significant difference of the mean values of the  

"post" test between both groups with their t  and  
p-values were ( t-value=–2.293, p=0.027*). This  
significant reduction in favor to Group A (20.7%)  

than Group B (13.91%). Considering the effect of  

the tested group (first independent variable) on 6  

MWT, unpaired t-test revealed that the mean values  
of the "pre" test between both groups showed no  

significant differences with their t  and p-values  
were (t-value=1.299, p=0.101). As well as, unpaired  
t  test revealed that there was significant difference  

of the mean values of the "post" test between both  
groups with their t  and p-values were ( t-value=  
13.04, p=0.0001*). This significant increase in  
favor to Group A (23.8%) than Group B (18.36%).  

Discussion  

In the current study we have used a very simple  
intervention protocol with the aim of mimicking  
the perturbations in energy stores that are mixing  

intermittent fasting with regular exercise training.  

In a wider perspective we have tried to unravel the  
significance of genes that may be responsible for  

an evolutionary selection process, i.e., the thrifty  
genes. In this context the used intervention seems  
inevitably small. Nevertheless, by subjecting  
healthy men to cycles of feast and famine we did  

change the metabolic status to the better, implying  

that the mismatch between our ancient genotype  
and the lifestyle of the westernized individual of  

today became smaller. To our knowledge this is  
the first study in humans in which an increased  
insulin action on whole body glucose uptake and  
adipose tissue lipolysis has been obtained by means  
of intermittent fasting and exercise training com-
paring the training period in fasting or eating  
window.  

The results revealed that there was significant  
reduction of BMI in Group A (9.19%) and Group  

B (7.12%), and in HbA 1c  Group A (20.7%) and  
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Group B (13.91%) and significant increase of 6  

MWT in Group A (23.8%) and Group B (18.36%)  

in compare to pre-treatment in both groups. Find-
ings of current study are in line with three inter-
vention studies that explored the metabolic effects  

of alternate-day fasting [7-9] . Sample sizes were  
modest and ranged from 8 to 30 normal weight  
adults and 10 overweight or obese adults [7] . No  
information was provided about the physical activ-
ity levels of these participants. Two of three studies  
reported significant weight loss, although we ques-
tion the clinical relevance of weight loss in a 1- 
day study [9] . In the 22-day study of alternate-day  

fasting, participants experienced a mean 2.5%  
weight loss (p<0.001) [8] . Three of the studies  
found a significant decrease in at least one gluco-
regulatory marker.  

One caveat of this research is that three of these  

four studies enrolled normal weight adults who  

were unlikely to show substantial improvements  
in metabolic risk factors. Although not a focus of  

this review, hunger and mental status, as well as  
post-fast energy intake, are important outcomes to  

consider with extended fasting during waking  
hours. Appleton & Baker [10]  recently reported  
that in women (n=16), a 2-day fast resulted in  
distraction, but not hunger, and was associated  

with lower mood and perceived work performance  
compared with 2 days prior to and following the  
fasting period.  

Antoni et al., [7]  observed that a 1-day fast  
resulted in a 30% reduction in energy intake 3 days  

post-fast. Heilbronn et al., [8]  noted that participants  
reported considerable hunger on fasting days, which  
did not decrease over time. The sparse data on  

alternate-day fasting suggest that this regimen can  
result in modest weight loss and lead to improve-
ments in some metabolic parameters. However,  

reports of extreme hunger while fasting indicate  

that this may not be a feasible public health inter-
vention.  

There is no doubt, however, that fasting for 20  

hours(h) while maintaining normal daily physical  

activity must cause a temporary negative energy  

balance larger than normally experienced in a daily  
basis. This is also indicated by our finding of  

decreased plasma glucose concentrations after 20- 
h fasting. We did not have the possibility to estimate  

the hepatic glycogen stores, but from animal studies  

[11]  we must infer that liver glycogen probably  

also decreased considerably during the 20-h fasting  

periods. It has previously been suggested that usage  
of muscle energy depots during fasting would be  

an evolutionary disadvantage, because it would  
lessen the capacity for physical performance and  
hence the ability to provide food (i.e., to hunt and  

gather) during periods of fasting [12] . The current  
findings support this view. In contrast to the find-
ings in skeletal muscle, the adipose tissue responded  

to the changes in energy balance as intermittent  

fasting changed the plasma concentrations of the  

adipocyte-specific hormones leptin and adipone-
ctin [13] .  

Obesity, especially the marked type, is predic-
tive of 6 MWD decline [14,15] . This confirms once  
more the adverse effects of obesity on aerobic  

capacity [14] , and suggests that the obesity-NIDDM  
association accelerates 6 MWD decline. This result  

is an important argument to encourage NIDDM  

patients to start a diet and/or regular exercise [16] .  

This is consistent with Kelly et al., [17]  who  
investigated the impact of nitrate supplementation  

on exercise performance using the 6 MWT (in  

healthy older 24 individuals). Since any improve-
ment in walking performance could reasonably be  
assumed to be underpinned by alterations in the  
VO2  response to exercise, and considering that  
this was not modulated by nitrate supplementation,  
it is perhaps not surprising that functional capacity  
was also not different between conditions. It is  

likely that the explanation for the lack of effect of  

nitrate supplementation on walking performance  

is synonymous with the potential explanations for  

the lack of effect on the O 2  cost of exercise.  

Regarding to within groups comparison in 6  
MWT there was significant increase of the mean  

values of the "post" test between both groups. This  

significant increase in favor to Group A (23.8%)  
than Group B (18.36%). Results of this study are  

coincided with results achieved by Sperandio et  
al., [18]  who stated that the 6 MWT represents a  
moderate-to-high intensity activity in middle-aged  

and older adults and proved to be useful for pre-
dicting cardio-respiratory fitness in the present  

study. The results suggested that the 6 MWT may  

also be useful in asymptomatic individuals, and  
its use in walk-based conditioning programs should  

be encouraged.  

Findings of current study are in line with that  

of Fiorina et al., [19]  who stated that the 6 MWT  
is feasible and well tolerated in adult and older  

patients shortly after uncomplicated cardiac surgery.  

The results indicate that the functional capacity,  

as expressed by distance walked during the 6 MWT,  

is significantly reduced shortly after cardiac surgery  
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and quickly improves after physical training. The  

improvement is observed independently of age,  

sex, co-morbid conditions and baseline functional  

capacity.  

Even a single fasting interval in humans (e.g.,  
overnight) can reduce basal concentrations of many  
metabolic biomarkers associated with chronic  

disease, such as insulin and glucose. For example,  
patients are required to fast for 8-12 hours before  

blood draws to achieve steady-state fasting levels  

for many metabolic substrates and hormones [20] .  

An important clinical and scientific question  
is whether adopting a regular, intermittent fasting  

regimen is a feasible and sustainable population-
based strategy for promoting metabolic health.  

Further, properly powered, controlled clinical  
research is needed to test whether intermittent  

fasting regimens can complement or replace energy  
restriction and, if so, whether they can facilitate  

long-term metabolic improvements and body  

weight management. The summary points are sup-
ported by the current evidence [20] .  

Additionally, intermittent fasting regimens  

attempt to translate the positive effects of fasting  

regimens in rodents and other mammals into prac-
tical eating patterns for reducing the risk of chronic  

disease in humans. In the future issues section, we  

suggest issues that should be addressed in research  

investigating intermittent fasting and metabolic  
health [20] .  

Conclusion:  

Finally it can be concluded that intermittent  
fasting 16/8 protocol with controlled diet regimen  

and treadmill aerobic exercise during the fasting  

or the eating period (window) has good impact in  

improving metabolic profile, but intermittent fasting  

16/8 protocol with controlled diet regimen and  
treadmill aerobic exercise during the fasting (win-
dow) has great impact on decreasing of HbA 1 c  and  
significant increase of 6 MWT distance in favor  

to applying the training in the fasting window.  
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