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ABSTRACT

Background: Weight gain and obesity are the global health problem. Time-
restricted feeding is a relatively new method of weight loss with many metabolic
and anthropometric benefits. Low-intensity aerobic exercise also has beneficial
effects on weight loss and metabolic factors; However, the combined effect of TRF
and low-intensity aerobic exercise on metabolic and anthropometric factors in
healthy overweight middle-aged men has rarely been investigated. The present
research has investigated this purpose.

Methods: Among 55 volunteers, 27 healthy middle-aged men in the age (35 to 55)
with overweight (25 <BMI< 30) with a %body fat of 26.15 + 0.75, were randomly
divided into three groups. The groups included: 1-TRF18:6 & EX 2-TRF 16:8 & EX
2-TRF 14:10 & EX. Three groups performed TRF protocols with different feeding
times (6, 8 and 10 hours of free feeding) and fasting in the remaining 24 hours, and
the same low -intensity aerobic exercise (55-65% of maximum heart rate). The
interventions continued for 12 weeks. Blood and body composition tests were
measured before and after the intervention. Daily food intake was measured before
the intervention and during 12 weeks. Finally, all the data were analyzed.Analysis of
variance with repeated measures was used for analysis. P values less than 0.05 were
considered as a significant criterion in all statistical tests.

Results: The combination of TRF and exercise decreased glucose and insulin
resistance in all groups. Cholesterol and LDL decreased in the 6-h and 8-h TRF
groups. HDL reduction was significant only in the 8-h TRF group. Weight and BMI
were reduced in the 6-h and 8-h TRF groups. The percentage of fat reduced in the 6-
h group. There was no significant difference between the groups for any of the
variables. The average energy received in 12 weeks was not significantly different in
any group; however the 6-h model caused a greater decrease in the average energy
received during 12 weeks than in the other two groups.

Conclusion: The 6-h TRF model along with light aerobic exercise is suggested as
the most reliable method to improve the metabolic and anthropometric profile in
overweight middle-aged men.
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Extended Abstract

Background: In most human societies,
weight gain and obesity have become an
epidemic and important health problem.
Obesity increases the prevalence of several
disorders such as insulin resistance, type 2
diabetes,  hyperglycemia,  dyslipidemia,
cardiovascular diseases, fatty liver, high
blood pressure, and cancer and middle age is
considered the starting age of overweight and
associated complications. Therefore, trying to
control these unwanted consequences seems
inevitable. Nevertheless, increasing
prevalence of overweight and obesity shows
that previous strategies to prevent overweight
and achieve metabolic and anthropometric
benefits have not been efficient enough.
Time-restricted feeding is a relatively new
method to prevent overweight, with positive
effects on metabolism and body composition.
Low- intensity aerobic exercises also have
beneficial effects on weight loss and health.
However, the combined effect of TRF and
low-intensity aerobic exercise on metabolic
and anthropometric factors in healthy
overweight middle-aged men has rarely been
investigated. The present research has
investigated the combined effect of Three
TRF models with different time restrictions
and low-intensity aerobic exercise on
metabolic factors and anthropometry in
overweight middle-aged men.

Methods: Among the 55 volunteers who
participated in the study, 27 middle-aged
healthy males in the age range of 35 to 55
years with overweight (BMI in the range of
25 to 30 Kkg/m?) with an average fat
percentage of 26.15 + 0.75 were randomly
placed in 3 groups. The groups included: 1-
TRF18:6 & EX 2-TRF 16:8 & EX 3-TRF
14:10 & EX. Three groups performed TRF
protocols with different feeding times (6, 8
and 10 hours of feeding from 8 am to 14, 16
and 18 pm) and fasting in the remaining 24
hours and the same low-intensity aerobic
training (55-65 percentage of maximum heart
rate in three days of the week for one hour

from 19:00 to 20:30). Subjects were allowed
to drink water in 24 hours.

Fasting blood tests and body composition
tests were measured before and after the
intervention. Daily food intake was measured
before the intervention and during 12 weeks
on three days of the week. All foods
consumed in the nutrition window were
recorded in the food record sheets and the
corresponding calories were calculated using
software N4. Finally, all the data were
analyzed by SPSS statistical software version
26. Analysis of variance with repeated
measures and Post hoc Bonferroni test was
used for data analysis. In all tests, p values
less than 0.05 were considered as significant.
Results: The combination of TRF and low-
intensity aerobic exercise during 12 weeks in
all three groups of 6, 8, and 10 hours of
feeding decreased glucose and HOMAIR
index. Also, TRF and aerobic exercise in all
three groups caused a decrease in insulin
levels, although this effect was significant
only in the 10-h feeding group, but the insulin
level in the 8-h feeding group was also close
to the significant level, in addition to these
changes, glucose and HOMAIR changes were
descending and in the same direction in all
three groups, so these decreasing and
directional changes can be interpreted in
favor of improving glucose metabolism and
reducing insulin resistance in all three groups.
Cholesterol and LDL decreased in the 6-h and
8-h groups. HDL decreased in all three
groups; however, the decreasing effect was
statistically significant only in the 8-h group.
Weight and BMI were reduced in the 6-h and
8-h groups. The percentage of fat was
reduced in the 6-h group. The combination of
two interventions caused a non-significant
partial decrease in muscle mass in all three
groups. There was no significant difference
between the groups for any of the variables.
In none of the groups, the average energy
received during 12 weeks was not
significantly different from the average
energy received before the intervention,
however, in comparison between groups, the
6-h model and exercise caused a greater
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decrease in the average energy received
during 12 weeks than the 8-h and 10-h
feeding groups.

Conclusion: All three nutrition models in
combination with  low-intensity aerobic
exercise for 12 weeks improve glucose
metabolism and insulin resistance. The 6-h
and 8-h models compared to the 10-h model,
in addition to effectively reducing weight and
BMI, reduce serum cholesterol and LDL and
improve the lipid profile. The 6-h model
reduces blood fat by effectively and causing a

significant reduction in energy intake
compared to the 8-h and 10-h models,
therefore it has a better effect on improving
body composition than the other two models.
None of the models reduce body muscle mass,
so their catabolic effect on muscle is minimal.
According to the results of a recent study,
TRF with 6-h feeding window and low-
intensity aerobic exercise have more positive
results than models 8-h and 10-h models on
metabolic and anthropometric profiles.
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