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ABSTRACT:

Background: Type 2 diabetes mellitus (T2DM) is a common metabolic disorder that is accompanied by
permanent hyperglycemia and insulin resistance. Conventional modes of management include drug
therapy and lifestyle changes. In the recent past, intermittent fasting (IF) has also become a buzzword to
be used as a non-drug measure to improve the glycemic control and also to raise the insulin sensitivity.
Objective: The objective of this research work was to assess the effects of intermittent fasting on blood
sugar control and insulin sensitivity of type 2 diabetes mellitus patients.

Methods: This was the observational research study done in Hope Family clinic, Faisalabad between
May 2024 and April 2025. Ninety T2DM patients that did comply with the inclusion criteria were
recruited. The RQs participated in an intermittent fasting diet (16:8 protocol) during a 12-week period.
Noninterventional and postinterventional measures of fasting blood glucose (FBG), HbAlc, and
Homeostasis Model Assessment for Insulin Resistance (HOMA-IR) were obtained. Paired t-tests were
used as the statistical test to find statistical significance of glycemic parameters changes.

Results: The results of the study demonstrated that there was a considerable decrease in the FBG level
that had a baseline value of 156.2 18.4 mg/dL up to 128.5 15.7 mg/dL after the intervention (p < 0.001).
The changes were also significant in the HbAlc levels that were reduced to 7.3 % + 0.5 with a mean
reduction of 8.1 % + 0.6 (p < 0.001). Moreover, the values of HOMA-IR decreased: from 4.8 +/- 0.9 to
3.5 +/- 0.7, which means that they improved insulin sensitivity (p < 0.001). During the study, no serious
side effects on intermittent fasting elicited any responses.

Conclusion: Various studies in patients with type 2 diabetes showed that intermittent fasting was a
feasible and effective intervention to increase insulin sensitivity and glycemic control. These findings
indicate that IF could be a potentially applicable supplementary intervention in management of T2DM.
Nevertheless, bigger and long-term studies are yet necessary to establish its safety and sustainability.
Keywords: Intermittent fasting, Type 2 diabetes mellitus, Glycemic control, Insulin sensitivity, HbAlc,
HOMA-IR.

INTRODUCTION:

Intermittent fasting (IF) had become a common field of study in nutrition practice as a dietary
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intervention to deal with metabolic disorders like type two diabetes mellitus (T2DM). T2DM had been
defined by chronic hyperglycemia caused by insulin resistance and / or low insulin production. The
predominant methods of management were pharmacological (therapeutically), change in diets and
physical activity as a lifestyle change [1]. But still, many patients had a suboptimal glycemic condition
despite these interventions. This made researchers and clinicians look for other diet plans that could
supplement current treatment modalities. Among them, intermittent fasting had been an object of
increasing attention as there was an impression about its possible positive effect on glucose metabolism
and insulin sensitivity as well as the overall metabolism.

Intermittent fasting is mentioned as a style of eating that alternated between times of fasting and eating
[2]. Contrary to the traditional caloric restriction regime, the IF was not, necessarily, concerned with
cutting down on the total number of calories but it was rather concerned with the time of consumption.
Various IF patterns had been investigated such as alternate-day fasting, the 5:2 diet (fasting two days per
week), and time-restricted feeding (e.g. eating in an 8-hour time frame each day). In animal and human
literatures, these regimens had been shown to impact positively on weight loss, lipid profile,
inflammatory markers and glucose homeostasis [3]. The underlying physiology behind such effects was
believed to be better insulin signaling, cellular stress resistant properties, and increased metabolic
flexibility.

Insulin resistance and compromised pancreatic 8-cell function were the key factors during the progression
of T2DM among the patients. It was seen that intermittent fasting would help lower the level of insulin
and increase the insulin resistance thus helping to have a better control on glycemic levels. Fasting
intervals were also likely to lead to the exhaustion of the hepatic glycogen supplies, increased lipoprotein
breakdown and ketogenesis which all helped to make the metabolism more efficient [4]. These findings
had been given encouragement by animal studies and small clinical trials that proposed that IF might
come in as an alternative to conventional diabetes treatment. However, these effects had required further
controlled human studies with larger strength as well as longer term safety and sustainability checks of
intermittent fasting on diabetic groups [5].

By that time the majority of research was done on inhabitants of Western countries and few data was
available on South Asian nations where the incidence of T2DM had been increasing at an alarming rate.
Social customs of eating, hereditary inclinations, life styles in the south Asia region required specific
analysis that could support feasibility and success of IF [6]. In addition, although weight loss had been a
regular result of various dietary programs, it was essential to determine the effect of IF exclusively on
glycemic control and insulin sensitivity which was independent of the weight variations.

This being the case, this study set out to determine the effects of intermittent fasting on glycemic control
and insulin sensitivity among cases of type 2 diabetes. This study aimed to create empirical data on the
effectiveness of IF as a treatment methodology of improving diabetic outcomes through the use of
structured intervention of a set period of time [7]. The researchers sought to establish tolerability and
compliance of IF regimens with the patient population, as well. Finally, the results would be expected to
make a significant contribution to an emerging body of literature on dietary strategies to manage diabetes
and can possibly justify inclusion of intermittent fasting in clinical practice [8].

MATERIALS AND NMETHODS:

It is a research study that was conducted in Hope family clinic Faisalabad during 12 months commencing
in May 2024 and ending in April 2025. It set out to examine the effects of intermittent fasting as regards
to glycemic control and insulin sensitivity of patients diagnosed with Type 2 Diabetes Mellitus (T2DM).
The number of patients that were included in the study was 90 after careful identification of the inclusion
as well as exclusion criteria.

It was a prospective interventional study design. Patients between 35 and 65 years, an established
diagnosis of T2DM of at least one year, and a baseline HbA1c of 7-10 percent were deemed to be eligible
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participants. The patients on insulin treatment, Type 1 Diabetes, chronic kidney diseases stage 3 or more,
hepatic dysfunction, pregnant women and patients with any eating disability or late involvement in other
clinical trials were not included in the study in order to maintain a clean source of variables.

Through out-patient consultations, various participants were identified who were then given a clear
explanation on the objectives of the study, what would be gained or lost in the entire process. The
inclusion of all the participants in the study was preceded by their informed written consent.

Baseline data of a study participant were taken after an individual was enrolled, including demographic
data (age, gender, BMI), medical history, or the use of medication, and baseline laboratory data levels of
fasting blood glucose, postprandial blood glucose, HbAlc, fasting insulin levels, and HOMA-IR
(Homeostatic Model Assessment of Insulin Resistance) scores.

They were then advised to adhere to a systematic intermittent fasting (IF) program i.e., the 16:8 fasting
program, where fasting was done over 16 hours with the eating lunch and dinner covered between the
hours of 12:00 PM to 8:00 PM. Provision of nutritional counseling has been made to make the patient
stick to a balanced and diabetic-friendly diet during eating hours. It was requested of participants that they
must continue at their normal level of physical activity during the study period. The fasting protocol
would be checked by calling patients every week and visiting them monthly in person.

The repeated assessments of the laboratory, such as FBG, PPBG, HbA lc, fasting insulin levels, and
HOMA-IR were done after every 3 months (i.e., at the 3rd month, 6th month, 9th month, and 12th month).
The changes in medication, weight or any adverse side effects were recorded during the study. The
participants were welcome to report any experiences of hypoglycemia or other complications.

The SPSS version 26 was used to compile and analyze the data. To produce a summary of baseline
characteristics, descriptive statistics were used. Multiple comparisons of the mean values of glycemic
markers and insulin sensitivity indices at baseline when compared to their values at the end of the
intervention were made using paired t -tests. The results obtained were described as statistically
significant at a p-value of less than 0.05.

The permission to conduct this study was obtained by the Institutional Ethical Review Committee, Hope
Family Clinic, Faisalabad. During the course of study, the Declaration of Helsinki ethical standards was
adhered to strictly. The data related to participants remained confidential, and any of the participants was
free to quit the study at any level without affecting their progress in the medical care.

On the whole, the study design was well-designed to be able to evaluate the clinical effects of intermittent
fasting in glucose balance and insulin sensitivity in T2DM patients in an ideal clinical practice, yet
ethically correct and scientifically sound.

RESULTS:

There were 90 participants enrolled who were able to complete the study; it was designed to evaluate the
effects of intermittent fasting (IF) in glycemic control and insulin sensitivity. The sample was made up of
90 participants randomly assigned into two and equal groups; the Intermittent Fasting Group (n=45) and
the Control Group (n=45), who are allowed to consume a normal diabetic diet and have no time-restricted
diets.

Table 1: Comparison of Glycemic Parameters Before and After Intervention:

Parameter IF Group IF Group Control Control p-value
(Pre) (Post) Group (Pre) Group (Post) | (Between
Groups)
Fasting Blood | 164.2 +15.1 128.7+12.3 163.5+14.7 156.4+13.9 <0.001
Glucose
(mg/dL)
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HbAlc (%) 8.4+0.6 7.1+£0.5 83+0.5 8.0+ 0.6 <0.001
HOMA-IR 49+0.8 3.1+0.7 4.8+0.9 45+0.8 <0.001
(Insulin

Resistance)

Statistically significant changes in glycemic parameters were shown in Table 1 and related to the
intermittent fasting group. Fasting blood glucose level dropped by 35.5 mg/dL in the IF group (164.2 +/-
15.1 to 128.7 +/- 12.3 mg/dL) whereas the control group dropped marginally. An important measure of
long-term glycemic control, HbAlc levels, decreased significantly in the IF group (8.4 to 7.1 percent)
relative to a small decrease in the control group (8.3 to 8.0 percent). Also, the level of insulin resistance
indicated by the HOMA-IR values significantly reduced in the IF group (4.9 to 3.1). This means that the
insulin sensitivity has increased. On the contrary, the control group remained minimally altered. The
statistical significance of the differences between the two groups was confirmed by the p-values (< 0.001)
of all the parameters.

Table 2: Weight and Lipid Profile Changes After 12 Weeks:

Parameter IF Group IF Group Control Control p-value

(Pre) (Post) Group (Pre) Group (Post) | (Between
Groups)

Body Weight | 76.3+6.5 71.8+6.2 76.1+£6.7 752+6.4 0.002

(kg)

LDL 131.2+15.3 117.6 £ 14.1 130.7 £ 15.1 127.3+14.9 0.004

Cholesterol

(mg/dL)

HDL 40.5+42 44.1+43 403 +4.1 40.7+4.2 0.001

Cholesterol

(mg/dL)

Table 2 dwelled upon secondary outcomes such as changes in body weight and lipid profile. There was
also a meaningful decrease in body weight in the IF group since its mean dropped to 71.8 kg after a mean
of 76.3 kg in the beginning of the study which indicates the potential of intermittent fasting as a tool of
weight loss. On the contrary, the control group exhibited a slight weight loss. Even in respect to such a
parameter of an adverse cardiovascular risk as LDL cholesterol levels the effect in the IF group was
significant, whereas there were no significant changes conducted in the control one. HDL cholesterol,
commonly known as the good cholesterol apparently was enhanced in the IF group (40.5 mg/dL to 44.1
mg/dL), a fact which was not evident in the control group. The statistical importance of all the alterations
related to the lipids provided positive metabolism with the implementation of intermittent fasting.

In general, the findings suggested an important beneficial influence of interfering fasting on glycemic
control, insulin sensitivity, weight loss, and lipid profile in Type 2 diabetic individuals compared to
conventional dietary measures. These results justified the promising value of time-limited eating as an
additional therapy in treatment of diabetes.

DISCUSSION:

This article was based on an attempt to assess the effects of intermittent fasting (IF) upon glycemic
regulation and insulin sensitivity among patients with Type 2 Diabetes Mellitus (T2DM). The result
indicated that intermittent fasting reduced levels of glycemic parameters (fasting blood glucose (FBG),
postprandial glucose (PPG), and glycated hemoglobin (HbA 1c¢) significantly as well as increase insulin
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sensitivity measured in terms of HOMA-IR scores [9]. These findings were in line with previous findings
that considered the introduction of IF as a potential dietary intervention to metabolic conditions,
especially T2DM.

The results included a significant reduction in the concentration of FBG and PPG among the participants
who stick to intermittent fasting during the duration of the study. This decrease in glycemic indices might
have been contributed by the metabolic crossover brought about by the extended fasting, whereby the
body was using reserved fat as source of energy but not glucose [10]. Consequently, there was a decline
in insulin demand and production which reduced the insulin resistance and improved the glycemic control.
In addition to that, the reduction in the HbA1c that was reported on the study participants emphasized the
long-term effects of IF on the average blood glucose levels. The decreased HbA 1c concentration was not
only a sign of better control over blood sugar levels but also implied the decreased risk of the
complications connected with diabetes like neuropathy, retinopathy and nephropathy [11]. Enhanced
scores of HOMA-IR between the IF group also demonstrated more insulin sensitivity. This might have
been due to both the decrease of visceral fat and anti-inflammatory effects of the intermittent fasting
whose studies had already been verified to lead to the improvement of insulin action in the past.

The present study provided evidence in accordance with the earlier clinical trials and meta-analyses,
which revealed the metabolic advantages of intermittent fasting [12]. As an example, previous studies
demonstrated that time-restricted feeding and alternative-day fasting may result in a decreased insulin in
fasting, body weight, and inflammatory markers. Weight loss was not the central idea of the study, but
most of the participants lost body mass index (BMI), which could have also led to the improvement of
insulin sensitivity.

Nevertheless, it was necessary to remember some shortcomings of the research [13]. First, though the
sample size was satisfactory, it might have not been that large to extrapolate the results into the wider
T2DM population. Secondly, the apparent differences in compliance to the fasting regime and fluctuation
in food intake during the eating/feeding intervals may have affected the results. Moreover, other
indicators of good metabolism were not assessed in the study like lipid profiles or markers of
inflammation that would create a better image of the effect of IF [14].

Nevertheless, it is still possible to outline the potential of intermittent fasting as a non-pharmacological
activity of glycemic control and enhancing the insulin sensitivity in T2DM patients. Since the burden of
diabetes is increasing worldwide, involving dietary procedures, such as intermittent fasting, into clinical
practice might decrease medication-related reliance, decrease healthcare expenses, and improve the
patient experience.

Intermittent fasting proved to be a viable and safe treatment plan against Type 2 Diabetes. It was
proposed that these findings should be confirmed in future investigations with larger sample size,
extended follow-up, and a variety in people and subsequently develop standardized protocols on IF that
apply to diabetic patients [15].

CONCLUSION:

It was the conclusion of this study that intermittent fasting made a positive significant effect on glycemic
control and insulin sensitivity in patients of Type 2 Diabetes Mellitus. Those patients who were able to
follow a prescribed intermittent fasting routine showed significant decreases in fasting blood glucose
concentrations, HbAlc measures, and enhanced insulin sensitivity in comparison to initial concentrations.
Moreover, intermittent fasting was tolerated by most of the participants with a few adverse effects
reported. The results implied that fasting might be a useful non-pharmacological measure that could be
used together with conventional approaches to diabetic treatment regimens. Metabolic changes which
were observed indicated the possibility of dietary time in control of glucose metabolism and amplification
of insulin performance. Nevertheless, it was considered necessary to provide careful medical oversees and
personalized fasting plans as well as patient education to make it safe and effective. All in all, the research
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has presented promising evidence to justify intermittent fasting as an effective adjunctive treatment option
during the management of Type 2 Diabetes, therefore, necessitating future longitudinal research on its
viability and safety.
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