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Abstract

A large reduction in the high density lipoprotein level is a prognostic marker of cardiovascular disease.
Intermittent fasting is a form of time restricted eating for typically 16 h fasting and 8 h eating, which discovered
in recent years and shows as a new paradigm in the weight loss and the reduction of inflammation and has
many long term health benefits. In this review, focusing on the effects of intermittent fasting on the
cardiovascular , its benefits for diabetes mellitus type 2, lowering of blood pressure, and exploring other
cardiovascular risk factors such as lipid profile and inflammation. It was investigated daily blood pressure
changes monthly during fasting periods ranged six months in a cohort of 30 subjects hypertensive
onmedicated. Subjects underwent an intermittent fasting program with a daily intake of *500-600 kcal. Weight
and stress scores decreased during fasting. Body weight decreased from 90 + 1 to 75 + 3 kg, body mass index
decreased from 37. 58 + 1 to 29.66 + 0.5 kg/m?, total cholesterol decreased from 237.9 + 1.2 t0 191.1 + 1.1
mg/dL, low density lipoprotein decreased from 80.78 £ 26.2 to 45.51 + 0.6 mg/dL, high density lipoprotein
improved from 45.6 £ 11.5 to 55 + 5.0 mg/dL, triglycerides decreased from 227.4 + 3.0 to 201 + 1 mg/dL,
thyroxine- T4 improved from 14.48 £ 0.5and 3.36 £ 0.1 to 10.18 £ 0.2 and 1.82 £ 0.5 and blood pressure mean
values decreased from 159 + 2/110 + 5 to 123 + 1/81 £ 1.1 mm Hg respectively, for hypertensive medicated
subjects >160/110 mm Hg, compared to the standard values 60 £ 1, 25, 200, Less than 129, More than 65,
200-240, 9.0-20.0 Pmol/L, 0.15-7.0 ulU/ml. Medication was stopped in 100% of the subjects. The decrease in
blood pressure was larger in subjects fasting longer. Baseline metabolic parameters, such as body mass index
and glucose levels, as well as age, can be used to predict the amplitude of the blood pressure decrease during
fasting.

Conclusions: Intermittent fasting for long-term tends to decrease blood pressure in subjects with elevated
blood pressure values, even when subjects stopped their antihypertensive medication.

Keywords: Intermittent fasting, cardiovascular diseases, lipid profile, blood pressure.

I. Introduction intake [2], also aging and insulin resistance are

The management of high blood pressure is an
important health issue because it is one of the
leading risk factors for cardiovascular diseases,
values >140/90 mm Hg are defined as hypertension
[1]. Genetic, environmental, and lifestyle factors
contribute to the high blood pressure development,
including stress, obesity, sedentary lifestyle, excess
of alcohol consumption, smoking, and high salt

associated with an increase in blood pressure,
hypertension increases the risk of stroke,
myocardial infarction, cardiac failure, dementia,
renal failure, and blindness [3]. Cardiovascular
diseases are a serious problem in the world.
According to World Health Organization data, 17.9
million people (third of all deaths) die every year
due to cardiovascular diseases (World Health
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Organization, 2019), they most often affect people
over 45 years of age. The mortality rate is different
in both sexes between the ages of 45-59 in men,
while after the age of 60 in women [4], these
differences are related to the cardio protective
effect of estrogens in premenopausal women [5].
There are some  factors contribute to the
development of cardiovascular diseases such as
age, gender, or genetic determinants, also,
smoking, obesity, lack of hysical activity, disorders
of lipid metabolism, hypertension, diabetes, and
poor diet [6]. Cardiovascular diseases treatment
includes the importance of lifestyle changes of
patient , taking into account pharmacotherapy [7].
Lifestyle are recommended as a first step to treat
elevated blood pressure and reduces the risk of
cardiovascular disease, with including 30 minutes
of moderate physical exercise 5 to 7 days per week,
and moderation of alcohol consumption and salt
intake (<6 g/d), cessation of smoking, and stress
reduction [8]. Meals should be varied and
recommended to eat large amounts of vegetables,
fruit, fish, and whole-grain bread, also the eating of
red meat, sweetened beverages, and excessively
salty foods (salt intake < 5 g daily) should be
avoided [7, 9]. Also Individuals are advised to
maintain a normal body mass index and waist
circumference < 88 cm in women, when lifestyle
modification fails, the use of antihypertensive
medication is recommended [10]. Due to the
growing obesity epidemic , the search for new and
effective dietetic solutions aimed at reducing
calories and body mass was initiated like the
intermittent fasting diet, meals are consumed
within a strictly defined time within a day or week,
There are two basic varieties of the intermittent
fasting regimen. It may be used as follow: 16/8,
18/6 and 20/4, 16:8, consisting of a 16-hour fast,
and then an 8-h nutritional window, the nutritional
window can be shortened to 4 hour [11], fasting
regimens have become increasingly popular in the
past decade, it is developed ,it is defined as a
abstinence from food or a reduction of total food
intake for short periods of 12 to 48 hours
(intermittent fasting and time-restricted eating) or
longer periods of 48 hours to 21 days or more,
which is defined as long-term fasting or periodic
fasting , also it has been shown to be associated
with important health benefits, including a

decrease in blood pressure [12-13]. Another
protocol consists of a 24-hour fasting period,
alternated with a 24 hours eating period for two or
three times a week or caloric restriction is used for
two days a week, and a regular diet for 5 days, and
a consumption of about 400-600 kcal/day [14].
Intermittent fasting is the choice for a healthier
lifestyle [15] and a heart healthy dietary Pattern
[16]. Intermittent fasting involves use of short strict
calorie restriction and led to reduction in blood
pressure [13, 17]. It is an alternative diet for weight
loss and glycemic control during 12 weeks.
Moreover, it is a useful substitute to obese and
overweight patients [18]. There is the alternate day
fasting, which consists of alternating the day when
the energy limit is 75%, the so-called “fast day”
and “feeding day”. Intermittent fasting can be used
to reduce body weight and is cardio protective [19].
Cardioprotective effects of the alternate day fasting
diet are associated with a reduction of visceral fat
tissue, increased adiponectin concentration, and
decreased leptin and low-density lipoprotein
concentration [20], in this diet, observed an
increase in hunger during the day, but increase in
satiety after a meal, which resulted in consumption
difficulties [21]. On other hand [13, 22] studied
intermittent fasting is a form of time restricted
eating (typically 16 h fasting and 8 h eating), it
shows as a new paradigm in the approach to
weight loss and the reduction of inflammation, and
has many health benefits including the
cardiovascular system and the risk factors that
contribute to the development of cardiovascular
disease [23], atherosclerosis progression, diabetes
mellitus type 2, lowering of blood pressure, lipid
profile and inflammation. Also dietary patterns,
such as the dietary approaches to stop hypertension
and the Mediterranean diet, have been shown to
improve cardiac health, current human studies
suggest that this diet could reduce the risk for
cardiovascular disease with improvement in weight
control, hypertension, dyslipidemia, and diabetes
[16]. There are studies supports the role of
intermittent fasting in improving the component
composition of  cardiometabolic risk factors,
including weight, waist circumference, fat mass,
BMI, blood pressure, total cholesterol,
triglycerides, fasting insulin, and insulin resistance
[24]. Franziska Grundler et al., (2020) [13]
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investigated daily blood pressure changes during
fasting periods ranging from 4 to 41 days in a
cohort of 1610 subjects, Long-term fasting tends to
decrease blood pressure stepwise in subjects with
elevated blood pressure values, even the subjects
stopped antihypertensive medication. So, this
research aimed to The impact of intermittent
fasting  regimen on  hypertension  and
cardiovascular diseases, including 30 subjects who
followed intermittent fasting for five days / week
for six months.

2. Materials and Methods

2.1.
articipants

In total, 30 subjects were included in this study,
during which the subjects had to comply with
intermittent fasting program, all participants gave
their informed written consent. The age range was
30 to 45 years. contraindications were a BMI <16
kg/m2 and/or cachexia, anorexia nervosa or eating
disorder,  advanced  kidney, liver, or
cerebrovascular insufficiency, dementia or other
debilitating cognitive disease and pregnancy or
lactation period [25]. Moreover, a minimal fasting
length were of 5 days/ week , a blood examination
was done, all participants had their baseline blood
pressure measured in the morning of the first
fasting day. Fasting periods ranged six months.
Blood pressure of Subjects were recorded values
(160/110 mm  Hg). This corresponded to
guidelines to classify an individual as hypertensive
according to the last International Society of
Hypertension practice guidelines [1]

3. Ethical Approval

The Ethics Committee of Najran University |,
approved the prospective observational study on
March 5, 2022. The study protocol was registered
on June 5, 2022, in the Clinical Trials. Written
informed consent was obtained from all
participants. This study was onducted in
accordance with the principles of the Declaration
of Helsinki.

4. Fasting Program
All subjects underwent a physical examination
before initiating the fasting period, include body

weight, body mass index, overweight, blood
pressure and blood glucose level. Diet of either
meat or chicken, fresh vegetables and fruits was
served in 2 meals. In the morning period the
subjects were advised to drink 500 ml water befor
eat the food, then they eat the vegetables, egg or
bean, cheese little salt and tea without sugar. At
noon period , the subjects were advised to drink
500 ml water before eat the food, then they eat fresh
vegetables, meat or chicken, in addition, 250 mL
vegetable soup. During fasting, subjects were
advised to drink 2 to 3 L/day of water, also drinks
green tea, apple vinegar, red tea and coffee without
sugar. On average, the total calorie intake was 500
to 600 kcal/day. The fasting waP accompanied by
physical activity, alternating with rest. This lasted
up to 5 days/week for 6 months.

5. Measurment

Clinical examinations were conducted , data,
including baseline clinical information, adverse
effects, and laboratory results such as low density
lipoprotein, high density lipoprotein, blood glucose
level and blood pressure level including systolic
blood pressure and dystolic blood pressure. Blood
pressure and pulse were measured by participants
by digital blood pressure system at home every
morning between 6:00 am and 8:00 am and at night
between 7:00 pm and 9:00 pm to record blood
pressure mesurments. The measurement was
conducted once on the arm in sitting position after
resting for 5 minutes. Body weight was measured
daily by using home balance, then hight and Waist
circumference was measured before and at the end
of fasting using a tape measure. WC >88 cm, blood
pressure >130/85 mm Hg, fasting glucose >5.6
mmol/L or known diabetes mellitus, TG >1.7
mmol/L, and HDL-C levels <1.3 mmol/L.

6. Clinical Blood Parameters

Baseline blood samples were collected by medical
assistants in the morning. Blood glucose, glycated
hemoglobin, cholesterol, low-density lipoprotein
cholesterol, high-density lipoprotein cholesterol,
and triglycerides, as well as sodium, were
determined according to [26]. Subjects were
categorized into groups that are usually associated
with high blood pressure, such as diabetes mellitus,
when glycated hemoglobin levels were >6.5% ,



2195

Journal of Positive School Psychology

hyperlipidemia was when low-density lipoprotein
cholesterol levels were >4.14 mmol/L, and
hypertriglyceridemia was when triglyceride levels
were >1.7 mmol/L.

7. Statistical analysis

Differences in blood pressure level and lipid profile
levels between fasting and non-fasting state were
analyzed by paired student-t test. P value below
0.05 was considered statistically significant.
Baseline characteristics of volunteers participants
are found in Table 1, including, age, sex, high, BW,
PW WC and BMI. The baseline characteristics
values were before the treatment with intermittent
fasting respectively (90+1, 90+2 and , 37. 58+1).

Table 1: Baseline characteristics of subjects
randomized to the intermittent fasting
intervention

Baseline characteristics, Values
n=30
Age, years 30-45
Sex female
High (Cm) 159+3
BW (Kg) 90+1
PW (Kg) 60+1
WC (cm) 90+2
BMI (Kg/m2) 37.
58+1

BW: Body weight

PW: Perfect weight

WC: Waist circumference

BMI: Body mass index

The P value is indicated for the multigroup
comparisons. Values represent the mean £ SD

8. Results and discussion

It appeared that blood pressure response to fasting
was highly variable and individualized, then
evaluated whether clinical parameters measured
before the fasting intervention could inform on the
amplitude of the BP decrease. The correlation
between the predicted values and actual values in
the test set was statistically significant (P<0.05%
for SBP and DBP). The present study reports blood
pressure variations during intermittent fasting in a
small cohort of 30 subjects (women), documenting
concomitant  changes in  antihypertensive
medication. We found that intermittent fasting
affects blood pressure , leading to a normalization
[27]. In this study, the blood pressure lowering
effect of intermittent fasting led to the reduction of
the intake of antihypertensive drugs, in addition,
the ability to stop the medication. In both cases,
reduction and stopping of medication, the decrease
in blood pressure was maintained during the whole
fasting period as well as during the period of food
reintroduction [28]. Data represented table 2
showed improvement in the body weight, Waist
circumference, body mass index, pre- diabetes,
systolic blood pressure, diastolic blood pressure
and heart rate values post the treatment with
intermittent fasting respectively (753, 48+2,
29.66+0.5, 110/71+ 3.1, 123+1, 81+1.1 and
71+0.3), compared to the values before the
treatment (90£1, 90+2, 37. 58+1, 134/90, 150+1.2,
110+1.5 and 74 £0.5). Intermittent fasting tends to
decrease blood pressure in subjects with elevated
blood pressure values according to [13].

Table 2: Effect of intermittent fasting on baseline characteristics and blood pressure in six months

Baseline characteristics, Before intermittent Post intermittent Standared
n=30 fasting fasting
BW Kg 90+1 75+3 601
PW Kg 60+1 60+1 60+1
WC cm 90+2 48+2 _
BMI Kg/m2 37.58+1 29.66+0.5 25
Pre-diabetes 134/90 110/71+ 3.1 120/80
SBP mmHg 150+1.2 123+1 120
DBP mmHg 110+1.5 81+1.1 80
Heart rate (bpm) 74 £0.5 71+0.3 Normal, no
acute ischemic
signs
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SBP: Systolic blood pressure
DBP: Diastolic blood pressure

Data in table 3 showed the effect of intermittent
fasting on lipid profil, including TC, LDL, HDL,
TG and thyroxine- T4 (191.1 + 1.1, 45.51+0.6,
55+5.0, 201+1, 10.18+0.2 and 1.82+0.5)
respectively , compared to the values before the
treatment (237.9+1.2, 80.78+26.2, 45.6+11.5,
227.4+3.0, 14.48+0.5 and 3.36£0.1). From theses
results, a significant improvement in the lipid profil
and thyroxine- T4 post the treatment with
intermittent fasting, compared to the standard
values (200, Less than 129, More than 65, 200-
240, 9.0-20.0 and 0.15-7.0) respectively.
Intermittent fasting have a positive impact on lipid
values, in a study with 60 adults who were
overweight or obese, the alternative day fasting
group who underwent a 75% caloric restriction
every other day had a reduction in LDL and
reduction in triglycerides after 12 weeks [29].
These changes could be explained by weight loss
observed, fasting in Ramadan had better HDL,
LDL, triglycerides, and very low-density
lipoprotein levels [30]. On other hand, participants

who were obese showed improvement in HDL and
LDL after 12 weeks of alternative day fasting
combined with exercise [31]. According to [13]
studied intermittent fasting as a heart healthy
dietary pattern, and current human studies that
suggest this diet could reduce the risk for
cardiovascular disease with improvement in weight
control, hypertension, dyslipidemia, and diabetes,
also, reducing oxidative stress, optimization of
circadian rhythms, and ketogenesis. The regulation
and function of the thyroid during fasting for time
period or intermittent fasting, the thyroid gland
remains responsive during prolonged food
deprivation and that its function and production of
thyroid-stimulating hormone increase with fasting
duration studied by [32]. Also, islamic fasting
results in statistically significant changes in
thyroid-stimulating hormone concentrations
islamic fasting improves quality of life scores in
the domains of physical and psychological health
and social interactions [33].

Table 3: Effect of intermittent fasting on lipid profil and thyroxine- T4 in six months

lipid profil and Before Post Standared
thyroxine- T4 intermittent intermittent
fasting fasting
TC mg/dL 237.9+1.2 191.1+1.1 200
LDL-C 80.78+26.2 45.51+0.6 Less than 129
mg/dL
HDL-C 45.6+£11.5 5545.0 More than 65
mg/dL
TG mg/dL 227.4%+3.0 201+1 200-240
FT4 Pmol/L 14.48+0.5 10.18+0.2 9.0-20.0
TSH ulU/ml 3.36+0.1 1.82+0.5 0.15-7.0

TC: Total cholesterol

LDL-C: Low density lipoprotein cholesterol
HDL-C: High density lipoprotein cholesterol
TG: Triglycerides

FT4: Free thyroxine

TSH: Thyroid stimulating hormone.

9. Conclusion

In conclusion, the intermittent fasting protocol
used in this study is a safe and well-tolerated
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approach to normalize elevated blood presure in
subjects without antihypertensive drug intake.
intermittent fasting affects  weight reduction,
lifestyle changes and decreases blood pressure
level, so intermittent fasting appears to be a
promising nonpharmacological complementary
approach in the treatment of hypertension.
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