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	 Prediabetes, diabetes and cardiovascular disease (CVD) are highly prevalent diseases 
around the world. They cause numerous complications that result in significant morbidity and 
mortality. Nutrition plays an important role in reducing CVD risk. This study explores potential 
effects of fasting, fasting-mimicking diets, and time-restricted eating on reduction of CVD risk 
factors and provides initial data on their potential benefits in CVD prevention and treatment 
options. This prospective cohort study involed 31 male adult participants. All of them were 
provided with VLCD meal replacements (OPTIFAST®), and  instructed to practice IF 14 hours 
a day for 4 weeks. The parameters that were measured before and after the intervention were 
body mass index (BMI), fasting blood sugar (FBS), total cholesterol (TC) levels. Student's T test 
was utilized to test statistical significance of the results. The average BMI was 38.03 (±SD 4.69) 
before and 36.19 (±SD 4.26) after the study, but this reduction was not statistically significant. 
Statistical significance was confirmed in reduction of FBG levels (p=0.0008), with an average 
value of 7.69 mmol/L (±SD 1.03) before and 7.24 mmol/L (±SD 0.69) after the intervention. 
TC levels were also significantly reduced (p=0.016), with average values of 277.96 mg/dL 
(±SD 21.21) before and 272.19 mg/dL (±SD 25.89) after the intervention. IF and FMD might 
help in prevention of diabetes and cardiovascular diseases. Their impact mostly lies in their 
effectiveness in weight reduction. More research is warranted in order to fully explore potential 
health benefits of these diet plans.
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	 Cardiovascular disease (CVD) and 
diabetes are global health problems associated 
with high morbidity rates and early death among 
the adult population. World Health Organization 
reported that CVD accounts for approximately 17.9 
million deaths annually, while 1.5 million deaths 
are directly caused by diabetes.1,2 Both diabetes and 
CVD mostly affect people older than 40 and the risk 
of developing complications of CVD and diabetes 

increases with aging.3  The development of CVD 
is strongly influenced by certain modifiable and 
non-modifiable risk factors.  Modifiable risk factors 
include diabetes, hypertension, hyperlipidemia, 
alcohol intake, smoking, sedentary lifestyle, and 
obesity, while non-modifiable risk factors would 
be age, gender, and the genetic composition of an 
individual.4
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	 The prevalence of diabetes and CVD 
can be drastically reduced by addressing the 
risk factors.5 They include cessation of smoking, 
exercising, reducing salt intake, maintaining a 
healthy diet, limiting alcohol intake, and ensuring 
appropriate body weight. Body mass index (BMI) 
higher than 25 is considered to be a significant 
risk factor for developing prediabetes and type 
II diabetes mellitus6, as obesity increases insulin 
resistance. A healthy diet and normal BMI can 
therefore be considered as primary prevention of 
CVD and diabetes in the community. 
	 Intermittent fasting is one of the methods 
that might help in weight control and reduction of 
excess caloric intake.7 It entails a strict schedule of 
food intake within a day or a week. There are two 
types of intermittent fasting diet: time-restricted 
feeding and alternate-day fasting. Time-restricted 
feeding is a more popular approach and has 
several variations of fasting to eating ratio.  The 
most common version uses a ratio of 16:8 (16 
hours of fasting and eight hours during which it 
is permissible to eat).  The alternate-day fasting 
entails fasting for 24 hours followed by a normal 
diet for 24 hours, two or three times a week. There 
are two commonly used ways of following the 
alternate-day fasting approach: 4:3 or 5:2. The 4:3 
system means 4 days of caloric restriction with 3 
days of regular diet every week.  The fasting period 
in this regard is defined as the consumption of 400-
600 kcal per day.  
	 The protocol for the time-restricted 
feeding (TRF) varies from one individual or 
lifestyle to another based on personal preferences.  
However, the fundamental principle of TRF is 
limiting food intake for at least 6-12 hours. TRF 
is preferred among those who are physically active 
because of its benefit of weight reduction with 
subsequent maintenance of muscle mass.8 
	 Fasting mimicking diet (FMD) was 
pioneered by Dr. Longo to promote compliance 
with intermittent fasting.9 The FMD, therefore, 
replaced simple fasting and encouraged people to 
adopt it in their lifestyles due to its simplicity and 
effectiveness. Very Low Calories Diet (VLCD) 
is a meal plan that is often incorporated in IF and 
FMD. It restricts food intake to less than 800 kcal 
per day, but it has to contain the full complement 
of nutrients such as vitamins, minerals, electrolytes, 
and fatty acids and it should only be used in weight 

loss programs for a specific period of time.10 
Several recent studies found that IF and FMD might 
help in weight reduction and control of diseases 
like diabetes and CVD.11,12,13

Objectives
	 This study aimed to utilize interventional 
research to provide preliminary findings of the 
potential effects of intermittent fasting and fasting-
mimicking diet on diabetes and CVD.

Materials and Methods

	 We conducted a prospective cohort study 
involving 35 participants. Pre-diabetic male adults 
aged 20 to 65 with at least one risk factor for 
developing CVD (high BP, high cholesterol, or 
obesity) were eligible to participate in this study. 
Regarding exclusion criteria, patients who were 
previously diagnosed with chronic diseases, such 
as ischemic heart disease or heart failure, chronic 
inflammatory disorders, moderate to severe renal 
disease, uncontrolled hypertension, etc. were not 
eligible to participate in the study.
	 All the patients were provided with VLCD 
meal replacements (OPTIFAST®), each containing 
14 grams of protein, 20 grams of carbohydrates, 
220 mg of sodium, and 405 grams of potassium. 
They were instructed to practice IF 14 hours a 
day for 4 weeks. Participants were allowed to 
drink water, coffee, and tea in the fasting window. 
During the 10 hours long feeding window, they 
were instructed to follow VLCD with a maximum 
calorie intake of 800 kcal. 
	 The parameters that were measured before 
and after the intervention were:
• body mass index (BMI)
• fasting blood sugar (FBS)
• total cholesterol (TC) levels
	 Students T Test was utilized to test 
statistical significance of the results.

Results

	 A total of 31 participants successfully 
completed the intervention, fully following the 
provided nutrition regimen. All participants were 
males, with an average age of 42.9 (±SD 12.4). 
	 The average BMI was 38.03 (±SD 4.69) 
before and 36.19 (±SD 4.26) after the study, but 
this reduction was not statistically significant. The 
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Fig. 1. BMI change before and after the intervention

Fig. 2. FBG change before and after the intervention Fig. 3. TC change before and after the intervention

percentage of changes in BMI is shown in Figure 
1 below.
	 Statistical significance was confirmed 
in reduction of FBG levels (p=0.0008), with an 
average value of 7.69 mmol/L (±SD 1.03) before 
and 7.24 mmol/L (±SD 0.69) after the intervention. 
The percentage of changes in FBG levels is shown 
in Figure 2 below.
	 Finally, TC levels were also significantly 
reduced (p=0.016), with average values of 277.96 
mg/dL (±SD 21.21) before and 272.19 mg/dL (±SD 
25.89) after the intervention. The percentage of 
changes in TC levels is shown in Figure 3 below.
	 The table with raw data of BMI, FBG, 
and TC levels before and after the intervention is 
provided in the Appendix.

Discussion

	 Intermittent fasting and fast-mimicking 
diet aid in lipolysis that eventually results in loss of 
excess fats with subsequent reduction in the body 
mass index13. Several other factors may affect the 
effect of IF and FMD on the body fat, especially an 

individual’s specific diet. Use of the interventions 
above with unhealthy foods may not produce 
expected results14. It should be noted that in the 
above results, there is a lack of close and strict 
monitoring of the participants’ diet components. 
Therefore, the observation of changes in the BMI 
for some participants should be interpreted with 
this information in the back of the mind. 
	 As much as changes in FBG levels might 
represent a promising result of this study, they 
are influenced by the meal time, food quantity, 
and insulin levels15. For this reason, accurate 
comparison of FBG levels before and after the 
intervention requires monitoring such parameters 
for all the participants. It is also important to note 
that IF and FMD do not result in a significantly 
good outcome for individuals with existing 
poorly controlled sugar16, so patients with poorly-
controlled blood sugar might not be eligible for 
these nutrition plans. 
	 Total cholesterol includes high-density 
lipoprotein (HDL) and low-density lipoprotein 
(LDL). Liver and intestines produce about 80% of 
the cholesterol, while about 20% comes from the 
individual’s diet. Intake of too much-saturated fat 
or trans fats is one of the leading causes of high 
total cholesterol in the body. IF and FMD enable 
the body to utilize the excess fats to release the 
required energy, resulting in a reduction in the 
total cholesterol levels in the body17. The reduction 
of TC that is found in this study is a promising 
outcome that should be explored in more detail in 
the future.
	 However, it is important to remember that 
the disadvantages of these diet regimens are not 
without significance. Fasting might be dangerous 
and should not be recommended for patients with 
hormonal imbalances, pregnant and breastfeeding 
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Appendix 1. Changes in BMI, FBG, and TC before and after the intervention 

	                         Before				    After
No	 BMI	 FBS	 Total 	 BMI	 FBS	 Total 
		  (mmol/L)	 Cholesterol		  (mmol/L)	 Cholesterol
			   (mg/dL)			   (mg/dL)

1.	 35	 7	 250	 30	 6.7	 239
2.	 37	 7.2	 290	 35	 7	 250
3.	 42	 6.4	 270	 41	 6.7	 270
4.	 30	 7	 260	 30	 7	 260
5.	 40	 8.1	 290	 35	 7	 250
6.	 37	 7.5	 249	 35	 7.1	 240
7.	 45	 9.1	 265	 40	 7	 245
8.	 41	 8.5	 300	 35	 7.6	 280
9.	 39	 8.6	 305	 37	 8	 300
10.	 42	 8.9	 310	 42	 8.9	 315
11.	 40	 7.5	 300	 40	 7.6	 310
12.	 37	 6.9	 270	 36	 6.7	 265
13.	 42	 8.9	 310	 42	 8.9	 315
14.	 40	 7.5	 300	 40	 7.6	 310
15.	 42	 6.4	 270	 41	 6.7	 270
16.	 30	 6.4	 253	 30	 6.4	 250
17.	 32	 7	 290	 32	 6.7	 300
18.	 35	 8.1	 250	 30	 6.7	 239
19.	 41	 8.5	 300	 36	 7.6	 280
20.	 44	 7.5	 300	 40	 7.6	 310
21.	 30	 7	 260	 30	 7	 260
22.	 33	 7.2	 270	 33	 7	 270
23.	 39	 8.6	 305	 37	 8	 300
24.	 45	 9.1	 265	 40	 7	 245
25.	 37	 7.5	 249	 35	 7.1	 240
26.	 33	 7.3	 256	 33	 6.9	 250
27.	 42	 6.9	 270	 41	 6.7	 270
28.	 45	 11	 310	 44	 9	 310
29.	 37	 6.9	 270	 36	 6.7	 265
30.	 30	 7	 260	 30	 7	 260
31.	 37	 6.9	 270	 36	 6.7	 260

women, and patients with diabetes18. Moreover, 
people with eating disorders and underweight 
people are also not recommended to follow IF or 
FMD.
	 The most important strength of this study 
is that we organized an experimental prospective 
research, providing basis for future research of 
this topic and contributing to the evidence in the 
field. Regarding study limitations, this was an 
observational small-sample cohort study, with its 
well-known restrictions related to interpretation of 
efficacy. 

Conclusion

	 IF and FMD might help in prevention 
of diabetes and cardiovascular diseases. Their 
impact mostly lies in their effectiveness in 
weight reduction. Both IF and FMD are currently 
becoming increasingly popular and regarded as 
effective non-pharmacological treatments for 
lifestyle diseases. More research is warranted in 
order to fully explore potential health benefits of 
these diet plans.
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