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Abstract:

Background: For obese people, intermittent fasting (IF) has been suggested as a weight-loss method with extra
cardiometabolic advantages. It's still unknown how IF affects people with type 2 diabetes (T2DM), despite its
increasing popularity. Aim :In order to assess the metabolic effects of IF in relation to the conventional diet in
individuals with type 2 diabetes, we carried out a systematic review and meta-analysis. Method: Between 1950 and
August 12, 2020, randomised, diet-controlled trials assessing any IF intervention in individuals with T2DM were
sought after using Embase, PubMed, and clinicaltrials.gov. Using a random-effects model to calculate pooled
estimates of the absolute changes in body weight and glycated hemoglobin Alc (HbAlc) compared to a control
group, we investigated the effects of IF on weight reduction and glucose-lowering. Results: Our inclusion criteria
were met by seven studies (n = 338 participants; mean baseline HbAlc 8.8%, mean body mass index [BMI] 35.65).
Compared to a conventional diet, IF caused a larger drop in body weight of -1.89 kg (95% CI, -2.91 to -0.86 kg),
with no discernible between-study heterogeneity (12 21.0%, P =.28). Studies with a heavier population (BMI > 36)
showed a significant extra weight reduction as did studies with a shorter duration (< 4 months) .\When compared to
a conventional diet, IF did not result in a higher decrease in HbAlc Conclusion: According to available data,
individuals with type 2 diabetes may lose more weight when following an IF diet as opposed to a conventional diet,
while also experiencing comparable improvements in glycemic control.
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BACKGROUND:

Type 2 diabetes mellitus (T2DM) accounts for 61%
to 79% of cases (1); obesity adds to the morbidity of
the disease because higher body mass index (BMI)
has been associated with a worse cardiovascular risk
profile and higher mortality in this patient population
(2-5). While lifestyle modifications are a crucial
component of diabetes care, it can be challenging to
maintain weight loss and achieve long-term glycemic
control without the use of medications (6).

Recent research has focused on intermittent fasting
(IF), which is defined as a period of time during
which energy consumption is deliberately and
regularly interrupted or drastically reduced. IF has
been advocated as a weight-loss method with added
cardiometabolic benefits for persons who are
overweight or obese. These other advantages include
lowering blood pressure and total cholesterol. (7-12).
Time-restricted feeding (TRF), in which feeding is
permitted for only a window of 4 to 8 hours per day
with 16 to 20 hours of fasting (13-16), and
intermittent or short-term energy restriction through
very-low calorie diets (VLCDs), in which caloric
consumption remains between 300 and 600 kcal/day
(17) are common regimens for intermittent fasting

(IF).

There has been little study done on T2DM patients,
despite IF's rising appeal in the general public (18).
According to earlier research on people with type 2
diabetes, IF therapies may cause weight loss and
glycated hemoglobin Alc (HbAlc) reductions
comparable to those achieved with conventional
dietary guidelines (19-23). Nevertheless, the limited
sample sizes hinder drawing firm conclusions from
these isolated investigations, emphasizing the
necessity for a thorough and methodical assessment
of the impact of IF in type 2 diabetes. Therefore, the
goal of this meta-analysis and comprehensive review
is to assess how IF treatments affect patients with
type 2 diabetes in terms of metabolism.

METHOD:

Data sources and searches

I choose pertinent research that was released between
August 12, 2020, and 1950. We utilised the following
combined text and Medical Subject Heading (MeSH)
phrases to search clinicaltrials.gov, Embase, and
PubMed: “intermittent fasting," "time-restricted
feeding," "very low-calorie diet,” and “type 2
diabetes." Here is what the full PubMed search
looked like: ((((time-restricted feeding [Text Word]
OR relatively low calorie diet [Text Word]) OR))
AND ("diabetes mellitus, type 2" [MeSH Terms] OR
type 2 diabetes mellitus [Text Word]). Review
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eligibility was extended to all potentially eligible
research, irrespective of language or primary
outcome. Additionally, we manually searched
utilizing the references of important English-
language publications.

Study selection

Studies could be included if they met three criteria:
(1) they were interventional studies; these could be
crossover trials or randomized parallel-arm trials with
adults with type 2 diabetes; (2) they compared the
effects of any IF intervention to a standard diet that
included either a normal caloric intake (control
group) or a healthy pattern dietary recommendation
with a caloric deficit; and (3) they reported changes
in body weight or HbAlc. The exclusion criteria
included observational studies, retrospective studies,
and studies without a control group. We included the
data pertaining to the primary outcome of a study if it
was reported in several publications.

Examining the intervention and measuring the
results

Any IF intervention, comprising of (i) intermittent
restricted energy intake (25 percent total calorie
intake), (ii) 24-hour complete fasting, and (iii) TRF
(feeding permitted for just a window of 4 to 8 hours
daily with 16 to 20 hours of fasting), was assessed.
The IF intervention was compared to a typical dietary
prescription that included regular eating hours. It
might be performed on alternate days, twice weekly,
or for an extended period of time. The main results
were the average variations in body weight and
HbAlc from the beginning to the completion of the
intervention. Changes in fasting blood sugar, total
cholesterol, low-density lipoprotein cholesterol, high-
density lipoprotein cholesterol, triglycerides, and
systolic and diastolic blood pressure were evaluated
as secondary outcomes.

Extraction of data and evaluation of quality

The study titles and abstracts were assessed by E.B.
and C.K.K., two independent investigators. Research
that met the requirements for inclusion were retrieved
and examined in full. The agreement value (k) of the
studies that both investigators chose for review was
98.3%; differences were settled by a third
investigator (J.M.).

The following information was taken out of each
study: mean changes in body weight (mean [SD]),
mean changes in HbAlc (mean [SD]), mean changes
in other metabolic parameters (mean changes in
secondary outcomes listed earlier), age, percentage of
male participants, total number of participants,
duration of intervention, baseline BMI, baseline



javascript:;

IAJPS 2024, 11 (05), 118-123

HbAlc. The PRISMA guidelines (24) were followed
in the evaluation of the risk of bias.

RESULTS:

Study characteristics

Fifty studies were found, 34 of which had their titles
and abstracts removed. After sixteen papers were
located for a thorough evaluation, nine of them were
eliminated—five because they had extra publications
from included trials and four because they lacked a
control group. Our inclusion criteria were met by
seven studies (21-23, 26, 29-31) containing data from
338 people; six of these studies were randomized
parallel-arm trials, while one study was a randomized
crossover trial (26). The included studies had a
median study duration of 24 weeks (range, 19-260
weeks) and were published between 1991 and 2018.
The patients were primarily obese with poor
glycemic control; their mean age was 56.3 years
(range, 51.2-65 years), 24.2% to 54% of them were
male, and their mean baseline BMI was 35.65 (range,
32.4-37.9). They also had a mean baseline HbAlc of
8.8% (range, 7.2%-10.4%). The length of diabetes
was documented in two investigations (mean
duration of 8.0 years). Data on background diabetes
therapy were published in five trials (21, 23, 26, 29,
30). Of the patients, 75%-100% were either on diet
or oral antidiabetic medicines (21, 23, 29, 30), and
20%-25% were also taking insulin (21, 23, 29, 30).

These studies used different types of IF interventions:
two evaluated intermittent energy restriction (21, 22),
four evaluated short-term energy restriction by
VLCD (23, 29-31), and one evaluated TRF (26).
Three studies (22, 23, 30) about physical activity
advised individuals to raise their level of physical
activity without further evaluating adherence to this
recommendation. Using a pedometer, Kahleova et al.
(26) assessed physical activity and found no
differences between the intervention arms.

Impact of intermittent fasting on weight loss

Six studies compared the body weight differences
between the IF and the regular diet (21-23, 26, 29,
31). Combining the data from these trials revealed
that the body weight of the IF arm was 1.89 kg lower
than that of the control group, and there was no
significant between-study heterogeneity.

Impact of intermittent fasting on glycemic control

There was no  significant  between-study
heterogeneity and a nonsignificant drop of -0.11% in
the IF arm compared to control in the pooled analysis
of the six trials (21-23, 26, 29, 31). Understanding
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that decreases in HbAlc are more noticeable over a
few months and that IF treatments may impact people
differently who have greater baseline HbAlc. As
with the pooled analysis, no significant between-
study heterogeneity was found and no subgroup
differences in the HBALc reduction resulting from IF
treatments relative to conventional diet were found.

Impact on additional metabolic parameters:

In order to examine the metabolic effects of IF
therapies in comparison to a conventional diet, we
combined the data from many studies that measured
variations in blood pressure, waist circumference,
lipid profile, and fasting glucose. When compared to
a typical diet, IF did not show any additional
beneficial effects on any of these parameters.

DISCUSSION:

According to our data, persons with T2DM who are
primarily obese and have poor glycemic control may
benefit from IF in terms of weight loss (around 1.9
kg) and equivalent improvements in HbAlc, lipid
profile, and blood pressure as compared to a regular
diet. The beneficial effects of IF on weight loss were
more noticeable in shorter-term studies and in patient
populations with higher body masses.

While losing weight is essential for treating type 2
diabetes mellitus linked to obesity (32),
nonpharmacological approaches have not been as
successful in treating adults with T2DM when they
have not followed guidelines for physical exercise
and maintaining a balanced diet (33).

Our findings showed that IF might be a therapeutic
substitute since, in comparison to a conventional diet,
this intervention dramatically reduced body weight;
this effect was shown regardless of the subjects'
initial BMI or length of research. Reiterating the
findings of our analysis, Carter et al. (21) reported a —
6.8-kg weight loss in the IF arm compared to —5.0 kg
in the control group, with a HbAlc reduction of —
0.5% vs. —0.2%, respectively, in the longest trial
testing IF in T2DM (12 months’ duration). Carter and
colleagues (21) showed that the IF arm had a similar
reduction in fat-free mass to the control group,
despite the IF arm having a greater impact on weight
loss.

Interestingly, the extra weight loss brought on by IF
was negligible when compared to the research
population's baseline BMI of 35.6; yet, this extra
weight loss might help achieve the overall objective
of a 5% decrease in total body weight in obese people
with type 2 diabetes (32, 34-41).
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Our results show that IF therapies had a neutral effect
on HbAlc decrease, even when they cause a greater
amount of weight loss. In addition to a significant
decrease in BMI, a prior meta-analysis (42) assessing
the effects of IF in the general population (n = 545
individuals) showed a small reduction in fasting
glucose of —4.16 mg/dL. However, it should be
highlighted that even though IF did not statistically
outperform a typical diet for glycemic management
in people with T2DM, there may still be important
clinical implications

After a 20-week intervention, Williams et al. (22)
reported no difference in HbAlc levels between the
IF and regular diet arms; however, more participants
in the IF group than in the control group achieved the
goal HbAlc (22). The concurrent usage of
antidiabetic medicines is an additional factor to take
into account. Wing and colleagues observed that, one
year after the intervention, 45% of participants in the
IF arm and 69% of participants in the control arm
took glucose-lowering medications, despite similar
reductions in HbAlc among study arms) (23). This
finding suggests that IF may represent another
lifestyle option to optimize diabetes care, reducing
the requirement of antidiabetic medications.

The study has documented potential advantages of
intermittent fasting (IF) beyond weight loss and
glycemic control. This may be the result of IF's
capacity to switch glucose's primary metabolic target
from glycogenolysis to fatty acids and the ketones
derived from them. Specifically, a metabolic pathway
independent of pancreatic insulin secretion produces
fatty acids and glycerol through increased lipolysis
that takes place during an extended fasting phase
when hepatocyte glycogen stores are depleted (43).
By causing this shift, IF may promote beneficial
metabolic changes even in the absence of weight loss.

Limitations:

Our study are limited by the variability of the IF
procedures. IF protocols are now defined in the
literature as dietary plans with extremely low calorie
intake, such as 400-500 kcal per day, along with full
fasting (18, 45). The quantity of calories permitted
per day, the length and timing of the fasting window,
the number of fasting days per week, and the duration
of the intervention have all varied throughout fasting
initiatives, resulting in a lack of standardization in IF
interventions. Nevertheless, it is unlikely to have an
impact on our findings because fasting and extremely
low-calorie diets both cause a ketogenetic state that is
marked by a rise in free fatty acids and the ketone

Ramy Abdallah et al

ISSN 2349-7750

bodies acetoacetate and B-hydroxybutyrate, which is
the key

Due to the fact that most of the included trials had
durations of one to twenty-four weeks, another
drawback is the uncertainty surrounding long-term
adherence to IF. Furthermore, it is not clear how the
caloric deficit in these experiments was attained in
detail. Lastly, it was not able to assess the safety of IF
in T2DM in our analysis, which is especially
important for patients who are on insulin. According
to findings from a prior study, rates of hypoglycemia
in T2DM patients receiving IF for two consecutive or
nonconsecutive days are manageable and can be
lowered with appropriate education and antidiabetic
drug titration (20).

CONCLUSION:

Considering the past difficulties with
nonpharmacological treatment of type 2 diabetes, our
findings bolster the idea that IF is a non-inferior
weight-loss alternative. Our findings underscore the
need for more research in this area and show the
therapeutic potential of IF as a weight-reduction
tactic in T2DM. Trials evaluating the various IF
protocols with extended follow-up periods and in-
depth phenotyping of the clinical and metabolic
consequences of this intervention in T2DM patients
are specifically needed.
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