[Downloaded free from http://www.ijfans.org]

ORIGINAL ARTICLE

Intermittent Fasting: A Panacea for Good Health
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ABSTRACT Objective: Obesity-linked metabolic syndrome is a global health concern which if sustained is found to

result in insulin resistance that predisposes people to Type-2 Diabetes Mellitus and cardiovascular
disease. Obesity is exacerbated in persons with inconsistent and high-calorie diets and sedentary lifestyles.
Opver time, various methods of weight loss caloric restrictions and intermittent fasting practices have
been experimented to test their effectiveness in weight loss and improving metabolic markers and to see
if they are feasible for long term weight management in obese individuals. This study examined the
effects of intermittent fasting alone on obese individuals and in adjunct with physical exercise in weight
reduction. The present study aims to study the effectiveness of intermittent fasting on the overall health
and BMI of the individuals. Methodology: An online survey was conducted and participants were
asked to answer simple questions about their general diet pattern and of they observed any changes in
their BMI and general wellbeing after intermittent fasting; All the participants were assured full anonymity.
Results: Intermittent fasting lead to weight loss in all people following intermittent fasting, with or
without exercise. Conclusion: Intermittent fasting, if combined with regular physical exercise can lead
to sustained weight loss and improvement in overall health.
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INTRODUCTION

Obesity proves to be a major health concern as 13% of the
global adult population were found to be obese, while 39%
were overweight as reported by the W.H.O in 2016(1). Obesity,
accompanied by dyslipidaemia, hyperglycaemia, and
hypertension-collectively termed as the metabolic syndrome-
may be exacerbated by the present-day maladaptive lifestyle
modifications such as sedentary behaviour, inconsistent sleep
cycle, and calorie-rich diets. Such a lifestyle, if sustained,
predisposes obese persons to insulin resistance which could
ultimately culminate into Type-2 Diabetes Mellitus (T2DM)
along with an increased vulnerability to developing
cardiovascular disease(2, 3). Since these metabolic conditions
generally arise from an energy surplus in the body owing to
nutritional imbalance, interventional dietary regimens could
be an efficient means to control this imbalance(4,5).
Intermittent fasting is one such dietary modification which

may people are following currently with the goal of achieving
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a healthy lifestyle. We aim to perform a population analysis

on the health benefits of intermittent fasting.

Cultural Perspective of Fasting
Practices

The importance of fasting practices has been recognised since
ancient times and finds prevalence among different cultures
for both religious beliefs and therapeutic purposes. Religious
fasts vary according to the temporal window in which they are
observed. They range from weekly to monthly fasts in
accordance with diurnal or seasonal variations that involve
either a total restriction on all food and drink or specific food
items(6,7). Seasonal fasting regimes (Ritucharya) also find
prevalence in preventive healthcare in that they aid in the

acclimatisation of the diet to the changing seasons(8).
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Although entirely observational, transient changes in body
weight were reported in different populations which have
invited profound interest in the nutritional aspect of fasting

for better health and weight management(6).

Fasting for Better Health

Fasting has become increasingly popular in recent years since
the rise in cases of metabolic syndrome and a growing
awareness on maintaining a healthier lifestyle. Of these, caloric
restriction (CR) involves a reduction in the average daily caloric
intake but maintains the optimum nutritional requirement.
Previous studies have reported that daily caloric restriction
effectively improves insulin sensitivity, inflammatory response,
mitochondrial function and weight loss(9, 10). Intermittent
fasting on the other hand involves a periodic alternation
between fasting and feeding windows where an individual
consumes food ad /ibitum such that instead of a strict restriction
in food intake for a prolonged petiod, the fasting stage is
divided into multiple shorter periods(11). Multiple fasting
patterns are encompassed by the term “Intermittent fasting”
viz., alternate day fasting (ADF), 5:2 regime, and time-restricted
fasting (TRF)(12, 13). Alternate-day fasting typically involves
an alternation between a “feed day” and “fast day” wherein a
person eats as per requirement followed by a day of total
restriction in calorie intake(5). Modified ADF allows ~25%
of baseline intake of calories on a fast day to enhance long
term compliance(12). The 5:2 regime is based on a strict 2-day
fasting process every week. Time-restricted feeding (TRF)
allows feeding within a smaller temporal window followed
by fasting for the rest of the day(4). Previous studies show
that IF regimes were successful in reducing visceral fat,
increasing adiponectin levels and decreasing leptin and LDL
levels in obese individuals and diabetic patients(14). IF was
also reported to reduce ageing markers, induce ketogenesis

and optimize the circadian system(15, 16).

When compared for effectiveness in weight reduction, CR
and IF regimes produced similar results across different
randomised control trials. A study by Trepanowski et. al (2017)
observed that the mean weight loss in CR in the first six
months was 6.8% as in IF subjects. Weight loss patterns in
12 months were almost equivalent with a reduction of 6.0%
in CR and 5.3% in IF participants(17). Similar trends have
been observed in changes in mean weight loss and body fat
reduction reported by Headland ef @/ (2019) with 7% rise in
HDL levels and a 13% decrease in serum triglycerides(18).
Changes in visceral fat mass were also comparable with a
decrease of 3-4 kg across both CR and IF regimes as observed
by(19). The similarities in the decrease in the levels of leptin,
total and LDL cholesterol and triglycerides in both caloric
restriction and intermittent fasting have also been proven by

the study conducted by(20). Despite that, poor adherence to

CR often impedes its success rate. To ensure better compliance,
intermittent fasting (IF) regimes that are relatively flexible
seem to produce better results in long term weight

management.

Biochemical Effects of Intermittent
fasting on Metabolic Markers

The carbohydrates, fats and proteins found in the diet are the
fuel for metabolic energy requirements. Glucose, the principal
fuel for the brain, undergoes the glycolytic pathway whose
products undergo further modification for energy production.
In the fed state, when the ingested carbohydrates are in excess
relative to the energetic demand, they are stored as hepatic
glycogen that undergoes de novo lipogenesis, following which
lipids are stored as subcutaneous fat in the body(21).
Conversely, the fasting state induces gluconeogenesis,
breakdown of hepatic glycogen and promotes lipolysis
followed by mitochondrial beta-oxidation to meet energy
demands. The pancreatic f-secretion of insulin favours
lipogenesis and glycogenesis but inhibits gluconeogenesis
while glucagon counters this effect. The body maintains its
energy homeostasis and appetite through the action of
orexigenic and anorexigenic hormones that are under
hypothalamic control(22). Orexigenic hormones like ghrelin
are reciprocally secreted relative to the adiposity in subjects, in
that they are elevated prior to meals and immediately drop
post meals(23). Anorexigenic hormones cholecystokinin,
leptin and insulin induce satiety after local release into the
circulation(24-20).

In the event of prolonged fasting when hepatic glycogen
reserves are exhausted, the energy source “switches” from
glucose obtained from endogenous glycogenolysis to ketone
bodies detived from the oxidation of fatty acids. Activation
of cytosolic hormone-sensitive lipases (HSLs) in adipocytes
induces lipolysis, thereby increasing the levels of plasma free
fatty acids (FFAs) which upon mobilisation to hepatocytes
undergo f-oxidation to form ketone bodies: f-
hydroxybutyrate, acetone and acetoacetate which permeate the
blood-brain barrier to become the preferred metabolic fuel
for the brain and peripheral tissues(27-29). From an
evolutionary perspective, animals make use of this preferential
metabolic switch to store energy as fat mass in times of food
availability and conversely, to generate energy during times of
food deficit in a way that the protein mass, which is the principal
supplier of carbon chains and nitrogen, does not undergo
excessive wasting(9). This process of switching to fatty acid
oxidation during glycogen paucity is comparable to conditions
of strenuous physical exercise. Relatively high levels of AMP
that is indicative of intense muscular contraction stimulate
the enzyme AMP-activated protein kinase (AMPK) which

catalyses lipolysis, inhibits lipogenesis and regulates
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autophagy(30, 31). AMPK also targets the mTOR pathway
which when inactivated under fasting conditions is known to
favour the mobilisation of triglycerides and induce glycogen
breakdown(32).

Figure 1 illustrates the metabolic pathway for ATP synthesis
during fasting conditions. The lipid droplets stored in
adipocytes undergo breakdown to release free fatty acids which
are mobilised in the circulating blood into hepatocytes where
they undergo beta oxidation to produce ketones. Circulating
ketones are converted to Acetyl CoA and enter the Krebs cycle
to produce ATP to meet energy demands (ATP: Adenosine
triphosphate, TCA cycle: Tricarboxylic acid cycle, FFA: free fatty
acids, TAG: Triacylglycerol, DAG: Diacylglycerol, MAG:
Monoacylglycerol).

It could be a possibility that fasting when coupled with exercise
could be more efficient in reducing ectopic fat mass in obese
individuals. The purpose of this qualitative study is to examine
the efficacy of intermittent fasting protocols in individuals
and its effect on body compositions like weight loss and
abdominal circumference. It also aims to determine if
intermittent fasting combined with exercise produced better

results in terms of weight loss.

MATERIALS AND METHODS

A questionnaire was constructed with a total of 29 open and
close-ended questions and circulated. Incidental data was
collected from 181 respondents and processed statistically
using Microsoft Office Excel. The significance of intermittent
fasting regimes both with and without exercise was statistically

analysed using a paired T-test at 95% CL.

RESULTS AND DISCUSSION

The respondents were grouped into 4 categories on the basis
of age and the distribution of obesity and overweight
conditions across the various age groups is shown in Table 1.
Obese and overweight individuals were predominantly seen
in the above 45 age group. Moreover, a significant percentage
of overweight individuals were also seen in the 12-25 age
group, of which a sizeable majority in both age groups led

sedentary lifestyles as shown in Table 2.

Furthermore, it was observed that metabolic diseases such as
type 2 diabetes mellitus and hypertension were prevalent in
overweight (BMI = 25-30) and obese (BMI>30) groups. 50%
of subjects who had hypertension and T2DM were reported
to be overweight however an albeit lesser proportion of
T2DM and hypertensive patients were found to be obese as
elucidated in Table 3.

The mean body weight of subjects pre-intermittent fasting

was calculated to be 70.23 + 13.37 and post-intermittent fasting

at 65.83 £ 12.29 from Table 4. The P value for the paired T-
test was calculated to be 0.0003235 at 95% CL with (30-1) =
29 degrees of freedom. The result thus obtained indicates a
highly significant effect (P < 0.001) of intermittent fasting on

weight loss.

Weight loss in subjects with IF combined with exercise from
the data in Table 5 was found to be be highly significant, at
P = 0.0009 with D.O.F. = 18 at 95% CL for mean pre-fast
and post-fast body weights of 70.23%£13.37, and 65.83 £
12.29 respectively. In contrast, the P value when calculated
for the subject group “intermittent fasting without exercise”
from Table 3 was found to be 0.0052 with D.O.F. = 10 at
95% CL.

These results suggest that intermittent fasting alone produces
significant weight loss in subjects. Moreover, when combined
with exercise, its efficacy on weight loss is further enhanced.
This result is comparable with previous randomised control
trial performed on obese subjects by Bhutani et. al which has
found that the fasting and exercise combination brought forth
better weight loss and improved LDL and HDL cholesterol
levels against only-fasting and only-exercise groups(33).
Similar findings on mean fat mass and BMI reduction were
reported by Oh and group among exetcise-combined alternate

day fasting and fast-only groups(34).

Table 1: Age-Wise Distribution of Obese and
Overweight Individuals in Sample Population

BMI 44920 25-35 35-45 45+
Obese 0.1667 0.0555 0.1667 0.6111
Overweight 0.2791 0.1628 0.1163 0.4418

Table 2: Percentage Distribution of Sedentary and
Active Lifestyle Patterns in 12-25 and 45+ Age
Groups for Obese and Overweight Subjects

45+ Age Group 12-25 Age Group
Lifestyle
Sedentary | Active | Sedentary | Active
Obese 0.7273 0.2727 1 0
Overweight 0.7895 0.2105 0.9167 0.0833

Table 3: Percentage Distribution of Subjects
Suffering from Type-2 Diabetes Mellitus (T2DM)
and Hypertension (HBP) w.r.t BMI

BMI <18 18-25 25-30 >30
T2DM 0 0.25 0.5 0.25
HBP 0.0625 0.0625 0.5 0.375
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Table 4: Body Weight in kg in Subjects Pre and Post IF
Fasting Body Weight in kg in Subjects with and Without Exercise
Pre 79 85 65 60 60 62 69 60 82 | 775 | 62.5 | 51 68 67 63
Post 75 85 65 58 52 52 65 56 70 74 57 47 68 65 61
Fasting Body Weight in kg in Subjects with and Without Exercise
Pre 68 72 64 48 66 62 105 60 92 72 67 81 55 98 86
Post 68 58 64 48 64 62 95 58 70 70 59 78 55 98 78
Table 5: Body Weight in kg in Subjects with IF Combined with Exercise
Fasting Body Weight in kg in Subjects with Exercise
Pre 79 1 8 [ 65 60 | 60 | 62 | 69 [ 60 | 82 | 51 | 68 | 67 | 63 [ 72 | 62 | 92 | 72 | 81 [ 55
Post 751 8 [ 65| 58 | 52| 52| 65|56 70| 47| 68 65| 61 [ 58 62| 70| 70 [ 78 [ 55
Table 6: Body Weight for IF Without Exercise
Fast Body Weight in kg in Subjects Without Exercise
Pre 77.5 62.5 68 64 48 66 105 60 67 98 86
Post 74 57 68 64 48 64 95 58 59 98 78

The objective of this paper was to study the effects of lifestyle
and dietary patterns on obesity and to examine the efficacy of
intermittent fasting as a means to reduce visceral fat and
ameliorate obesity related metabolic syndrome. Previous
studies have shown that intermittent fasting has a wide
spectrum of benefits in obesity, diabetes mellitus and
cardiovascular disease. Observational data showed that people
who led sedentary lifestyles were mostly obese or were prone
to obesity and among these, a major proportion suffered
from metabolic disorders like T2DM and hypertension. In
this study, we observed that intermittent fasting alone showed
significant weight loss (P = 0.0003) in subjects. In addition
to limiting the frequency of food intake, intermittent fasting
when combined with exercise was seen to produce even more
effective results as weight loss in exercise-combined IF was
much more significant (P = 0.0009) than without any exercise
(P = 0.005).

CONCLUSION

Although the effects on weight loss and metabolic markers
across IF regimes and daily caloric restriction are almost similar,
longer compliance is seen in people following intermittent
fasting than in total caloric restriction. That exercise induced
energy stress is important for burning accumulated fat along
with fasting, was also revealed by the analysis made in this

study. In conclusion, it can be stated that intermittent fasting
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alone as well as in combination with sustained exercise is an
effective measure for weight loss in both obese persons and
normal weight individuals who desire to adopt a healthier

lifestyle.
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