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Abstract
Objective: To observe the effect of Weekend Fasting Therapy on blood pressure in overweight or obese patients with hypertension.

Methods: The 90 patients who met the obesity/overweight and hypertension diagnostic criteria were randomized and assigned into the Control group (CT), 
Weekend fasting group (WF) and Weekend fasting and Standardized dinner group (WFSD). Body mass Index (BMI) and blood pressure were measured before and 
after treatment.

Results: After 6 weeks of treatment, significantly reduced in BMI, systolic blood pressure and diastolic blood pressure in WF group and WFSD group (P<0.05) but 
were not observed in CT group. BMI, blood pressure reduction, the standard and effective rate of blood pressure were more significantly changed whenever between 
WF group and control group (P<0.05), or between WFSD group and control group (P<0.05). But there was no significant differences between WF group and WFSD 
group. Blood pressure reduction were no correlated with the body weight, BMI, waist circumference, hip circumference, waist-to-hip ratio in WF group and WFSD 
group.

Conclusions: Weekend fasting therapy can reduce the blood pressure and lose weight in overweight or obese patients with hypertension.
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Introduction
Hypertension is one of the most common cardiovascular diseases. 

As people’s living standards improve and dietary patterns change, 
overweight and obesity have become a global trend [1-3]. It has been 
confirmed [4] that overweight and obesity are important risk factors for 
inducing hypertension. Relative to the normal population, the incidence 
of obese people may increase by 2 to 6 times [5]. A prospective study 
by Fleming showed that both systolic and diastolic blood pressures 
increased significantly with an increase in BMI. For every 4.5 kg of 
body weight gain, systolic blood pressure increased by 4.4 mm Hg and 
diastolic blood pressure increased by 4.2 mm Hg [6]. Due to excessive 
intake of high-calorie, high-fat foods at dinner, coupled with less 
exercise at night, excessive heat is converted into fat stored in the body, 
and a large amount of blood lipids are deposited on the blood vessel 
wall, causing atherosclerosis, thus the risk of hypertension is increased.

Fasting therapy, as a medically valuable medical practice, has been 
highly recognized worldwide [7]. The definition of this therapy refers to 
a diet therapy that prevents the treatment of certain diseases, except for 
the right amount of drinking water and extremely low-calorie supply, 
in a limited time [8]. A series of experimental studies and clinical 
observations have confirmed the weight-loss effect of this therapy on 
obese patients [9-11], and the antihypertensive effect on patients with 
hypertension [12-15]. In addition, weight loss and a healthy lifestyle 
caused by fasting will produce long-lasting antihypertensive effects 
[16].

Fasting methods are divided into intermittent fasting (IF) and 
periodic fasting (PF). Intermittent fasting includes fasting every 
other day or fasting twice a week. According to the working rules and 
eating habits of Chinese people, the intermittent fasting is arranged 
on the weekend, which means fasting on Saturday and Sunday, that is, 

“weekend fasting”. Fasting on Saturday and Sunday’s leisure time can 
both achieve the goal of treatment for the disease and avoid the harm 
caused by overeating on Saturday and Sunday.

In this experiment, the effects of weekend fasting therapy on blood 
pressure of overweight/obese patients with hypertension were studied 
through different dietary interventions. The effectiveness of the therapy 
was explored, and a new method for clinical prevention and treatment 
of hypertension was provided.

Materials and methods
The subjects were all the patients from the First Affiliated Hospital of 

Sun Yatsen University who were eligible for hypertensive patients with 
overweight/obesity. The diagnostic criteria were: (1) overweight and/or 
obesity: BMI ≥ 24.0 kg/m2, waist circumference for male ≥ 85 cm and 
female ≥ 80cm [17,18]; (2) Patients diagnosed with hypertension and 
are being treated [19]. Exclusion criteria: acute malignant hypertension 
and hypertensive crisis; patients with secondary hypertension; 
abnormalities functions in heart, liver and kidney; age below 18 or over 
70; pregnant women and lactating women, women with pregnancy 
plan within 1 year; patients with malignant tumors and blood diseases; 
patients with active tuberculosis; patients with ulcers and severe gastric 
bleeding; anorexia or excessive weight loss or malnutrition; unable 
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to cooperate with treatment, with poor compliance. The study was 
approved by the Ethics Committee of the First Affiliated Hospital of Sun 
Yatsen University, and the research process complied with the Helsinki 
Declaration [20]. All subjects signed informed consent.

90 eligible patients were selected and divided into Weekend fasting 
group (WF), Weekend fasting and standardized dinner group (WFSD) 
and control group according to the random number table method CT).

Study method 

Weekend fasting therapy is divided into three stages: buffer period, 
fasting period and free diet period. The first stage: buffer period (1 
day), the main purpose is to gradually control the amount of food, to 
transitional eliminate the psychological hunger. On the day of buffer 
period, eat 1500g of fruit, drink about 2-3L of mineral water, and advise 
the subjects to perform aerobic exercise (such as walking slowly), 
record the amount of exercise and time, and avoid heavy physical 
exercise. The second stage: fasting period (2 days), at this stage, patients 
are prohibited from eating food. On the first day of fasting, dissolve 
15-30 grams of Xuan Ming powder into 500ml warm water to make 
the intestines clean. At this stage, sodium bicarbonate tablets were 
orally administered three times a day, 1.0 g (2 tablets) at a time; the 
glucurolactone tablets for 3 times, once 0.2 g (2 tablets). In addition, the 
subject is recommended to drink more than 3 liters of mineral water 
per day. Encourage the subject to have aerobic exercise. The amount 
of exercise and time can be recorded according to the individual’s 
physical strength. Avoid heavy physical exercise and avoid activities 
that require a high concentration of energy (such as driving a vehicle). 
Stage 3: During the free diet (4 days), subjects were allowed to eat freely, 
but it is still recommended to avoid overeating. The weekend fasting 
+ standardized dinner group (WFSD group) eats 1 bag of low-calorie 
nutritious meals per night (each containing 7.9g protein, 2.8g fat and 
22g starch, multivitamins and minerals, for total 200Kcal calories).

The above three stages need to be repeated 6 times, which will 
be recorded as a course of treatment; at least every two weeks, the 
researchers monitor their weight, blood pressure, heart rate, waist 
circumference and hip circumference. Drink tea, alcohol, coffee and 
other drinks were prohibited during treatment.

Grouping plan

A.	 The WF group undergo fasting therapy in accordance with 
standardized weekend fasting therapy procedures;

B.	 The WFSD group uses a standardized dinner instead of a daily 
dinner from Monday to Friday, except for fasting on weekends;

C.	 The normal diet of the CT group, without intervention, continued to 
follow the previous blood pressure reduction program;

Observation indicators 

Main indicators: systolic blood pressure and diastolic blood pressure 
changes. Secondary indicators: weight, BMI, waist circumference, hip 
circumference, waist to hip ratio.

Efficacy Criteria

Compliance with blood pressure: According to the 2010 edition of 
the Guidelines for Prevention and Treatment of Hypertension in China, 
Bp<140/90mmHg is used as the standard value.

Rate of compliance = number of blood pressure standards after 
taking the drug / total number of cases in the group

Efficacy indicators

Effective: After the reduction or treatment, the drug reduction 
standard has not been reached, but Bp≤130/85mmHg

Invalid: Bp>130/85mmHg

Drug reduction standard: Bp≤120/80mmHg or after treatment, 
refer to the 2002 Guidelines for Clinical Research of New Drugs in 
Traditional Chinese Medicine which achieve significant or effective 
effect.

Significant effect, the diastolic blood pressure decreased by ≥10 
mm Hg after treatment and fell to the normal range; or the diastolic 
blood pressure did not fall to normal, but it has decreased by more than 
20 mm Hg, one of the two indicators reached will be regarded as the 
Significant effect.

Effective effect Although the diastolic blood pressure drop after 
effective treatment has not reached 10 mm Hg, it has dropped to 
the normal range; or decreased by 10-19 mm Hg. If it is systolic 
hypertension, the systolic blood pressure drops by ≥ 30 mm Hg.

Effectiveness = number of valid cases / total number of cases in the 
group

Principle of reducing medicine (adjusted according to blood 
pressure)

•	 If you take more than 2 kinds of antihypertensive drugs, deactivate 
one of them

•	 If you take 1 antihypertensive drug, the dose is halved

•	 If the blood pressure is completely normal, you do not need to take 
the medicine

Measurement method Blood pressure

The subjects were quietly rested for 10 minutes. The blood pressure 
of the right hand was measured by a mercury sphygmomanometer. The 
upper arm of the study object was level with the heart, the palms were 
laid flat, the legs were closed and the whole body was relaxed, and the 
cuff was under the airbag. The edge is 2-3 cm above the elbow. The first 
sound of Korotkoff is systolic blood pressure (SBP), and the fifth sound 
is diastolic blood pressure (DBP). The measurement is performed twice 
continuously, each time interval is 10min, and the average value is taken. 
If the difference between the two measurement results is large (more 
than 5mmHg), then measure again [21]. Body weight: use a regularly 
calibrated TANITA MC-180 body fat meter to measure. After urinating 
in the morning on an empty stomach, the subjects took off their shoes, 
only wore thin clothes, stepped on the weighing plate, and waited for 5 
seconds before leaving the weighing plate. The staff reads the numbers 
on the display and weighs exactly 0.1kg. Waist circumference [22]: 
After emptying the abdominal urination, the subject was erect, and 
the feet were separated by 30-40 cm. An inelastic, minimum scale of 
1 mm was placed on the anterior superior iliac spine and connected to 
the lower edge of the twelfth bone. The midpoint (usually the natural 
narrowest part of the waist), around the abdomen in the horizontal 
direction, makes it close and does not oppress the skin, measuring 
the waist at the end of normal exhalation, the reading is accurate to 
1mm. Hip circumference: After urinating in the morning on an empty 
stomach, the legs are erected upright, the arms are naturally drooping, 
and the tape measure is placed horizontally on the pubic symphysis 
and the most prominent part of the gluteus maximus. The reading is 
accurate to 1 mm.
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Statistical methods 

Normal distribution measurement data are expressed as mean ± 
standard deviation (X̅±S). Comparison of measurement data between 
groups is performed by one-way analysis of variance or Kruskal-Wallis 
method. The pairwise test is used to compare the differences between 
groups. Comparisons between groups were made using the LSD-t 
test or the Bonferroni method. The count data was expressed as a 
percentage, and the comparison between groups was performed by 2 
tests; the correlation between the two variables was Pearson-related or 
Spearman rank correlation; the data was statistically processed using 
SPSS 19.0, and all statistical tests were performed using a two-sided test 
with a value less than 0.05. There will be a significant difference in the 
statistical test when P value is less than 0.05.

Results
General information

There were no significant differences in age, body weight, body 
mass index, systolic blood pressure, diastolic blood pressure, waist 
circumference, hip circumference, and waist-to-hip ratio between the 
three groups (P>0.05), which were comparable (Table 1).

Effects on blood pressure, weight, waist circumference and 
hip circumference of patients

Through observation, the systolic blood pressure and diastolic 
blood pressure in the WF group and the WFSD group were significantly 
lower than before, and the difference was statistically significant 
(P<0.05). However, there was no significant change in the control 
group before and after treatment. By comparison between groups, it 
was found that the three groups had significant differences in blood 
pressure (P<0.05). Compared with CT group, the changes of systolic 
blood pressure and diastolic blood pressure in WF group and WFSD 
group were significantly lower than those in CT group, the difference 
was statistically significant (P<0.05), but there was no significant 
difference between WF group and WFSD group (Table 2).

Through observation, the body weight and BMI of the WF group 
and the WFSD group were significantly lower than before, and the 
difference was statistically significant (P<0.05), but there was no 
significant change before and after treatment in the control group. 
Through comparison between groups, it was found that the three 
groups had significant differences in body weight and BMI (P<0.05). 
Compared with the CT group, the changes in body weight and BMI 
of the WF group and the WFSD group were significantly lower than 
those of the CT group, and the difference was statistically significant 
(P<0.05), but there was no significant difference between the WF group 
and the WFSD group (Table 3).

Through observation, the waist circumference, hip circumference 
and waist-to-hip ratio of the WF group and the WFSD group were 
significantly lower than the previous ones, and the difference was 
statistically significant (P<0.05). However, there was no significant 
change before and after treatment in the control group. Through 
comparison between groups, it was found that there were significant 
differences in the effects of waist circumference, hip circumference and 
waist-to-hip ratio among the three groups (P<0.05). Compared with the 
CT group, the changes of waist circumference, hip circumference and 
waist-hip ratio in the WF group and the WFSD group were significantly 
lower than those in the CT group, and the difference was statistically 
significant (P<0.05), but there was no difference between the WF group 
and the WFSD group. Significant differences (Table 4).

The compliance rate and efficiency of blood pressure after 
treatment

Three groups of blood pressure compliance rates were conducted 2χ

test ( 2χ =15.771, P<0.05), indicating significant differences between the 
three groups. Comparing any two groups, it can be seen that the blood 
pressure compliance rate of WF group and WFSD group is significantly 
higher than that of CT group (P<0.05); however, there is no significant 
difference between WF group and WFSD group (Table 5).

Three groups of blood pressure effectiveness were conducted 2χ  
test ( 2χ =21.667, P<0.01), indicating significant differences between 

Table 1. Comparison of basic characteristics of three groups (X̅± S)

Group Age Weight/kg BMI/kg·m2 SBP/mmHg DBP/mmHg Waist 
circumference /cm

Hip circumference 
/cm Waist to hip ratio

WF 51.6 ± 8.7 73.8 ± 11.3 27.1 ± 3.6 145.4 ± 18.7 97.0 ± 5.2 91..5 ± 11.1 102.2 ± 5.8 0.88 ± 0.15
WFSD 50.2 ± 13.7 71.5 ± 16.7 28.6 ± 4.2 149.7 ± 17.3 95.3 ± 4.8 93.3 ± 9.6 104.7 ± 6.5 0.90 ± 0.06

CT 52.9 ± 7.1 71.3 ± 19.4 27.8 ± 3.8 147.8 ± 12.9 94.6 ± 3.7 91.8 ± 13.6 101.0 ± 11.7 0.89 ± 0.10

n=30; 1mmHg≈0.133KPa; WF-weekend fasting group; WFSD- weekend fasting + standardized dinner group; CT- normal diet group; BMI- body Mass Index; SBP- systolic blood pressure; 
DBP- diastolic blood pressure

Group Systolic pressure before 
treatment/mmHg

Systolic blood pressure 
after treatment /mmHg

Systolic pressure 
changes value /mmHg

Diastolic blood pressure 
before treatment/

mmHg

Diastolic blood pressure 
after treatment/mmHg

Diastolic blood pressure 
changes value/mmHg

WF 145.4 ± 18.7 124.1 ± 13.7* 21.3 ± 10.3# 97.0 ± 5.2 88.3 ± 4.8* 8.7 ± 1.3#

WFSD 149.7 ± 17.3 127.1 ± 14.9* 22.6 ± 10.6# 95.3 ± 4.8 86.1 ± 6.3* 9.2 ± 1.8#

CT 147.8 ± 12.9 145.2 ± 13.7 2.6 ± 0.49 94.6 ± 3.7 93.9 ± 2.6 0.7 ± 0.04

Compared with the same group before treatment,*P<0.05; Compare with CT group #P<0.05

Table 2. Effects of three groups of patients on blood pressure before and after treatment (X̅±S)

Group Weight before treatment/
kg Weight after treatment/kg Weight change value /kg BMI before treatment/

kg·m2
BMI after treatment/

kg.m2 BMI change value /kg·m2

WF 73.8 ± 11.3 69.2 ± 10.6* 4.60 ± 2.78# 27.1 ± 3.6 25.3 ± 3.3* 1.82 ± 1.02#

WFSD 71.5 ± 16.7 66.9 ± 14.1* 4.61 ± 2.47# 28.6 ± 4.2 26.8 ± 3.9* 1.84 ± 0.92#

CT 71.3 ± 19.4 71.8 ± 18.8 -0.48 ± 0.007 27.8 ± 3.8 27.9 ± 4.1 -0.10 ± 0.005

Table 3. Effects of three groups of patients on body weight and BMI before and after treatment (X̅± S)

Compared with the same group before treatment, *P<0.05; compare with CT group #P<0.05
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the three groups. Comparing any two groups, it can be seen that the 
blood pressure reduction efficiency of WF group and WFSD group is 
significantly higher than that of CT group (P<0.01); however, there is no 
significant difference between WF group and WFSD group (Table 5).

Correlation analysis between blood pressure changes and 
changes in body weight, BMI, waist circumference, hip 
circumference and waist-hip ratio

The correlation between blood pressure changes and body weight, 
BMI, waist circumference, hip circumference and waist-to-hip ratio in 
WF group and WFSD group was analyzed. It was found that there was 
no statistically significant correlation between blood pressure changes 
and the above indicators (P>0.05) (Table 6).

Discussion
Hypertension is a major problem worldwide. In 2013, the World 

Health Organization took the prevention and control of hypertension 
for the first time as the theme of World Health Day, emphasizing the 
need to improve the control rate and treatment rate of hypertension. 
Overweight and obesity, as important risk factors for the onset of 
hypertension, are increasingly attracting human attention. Fasting 
therapy reduces weight loss and reduces the risk of cardiovascular 
disease associated with obesity by limiting the total daily calorie intake.

One of the characteristics of obese patients with hypertension is 
endothelial dysfunction [23]. By secreting nitric oxide and endothelin, 
the vascular endothelium is involved in the regulation of blood 
pressure. When vascular endothelial function is impaired, it releases 
less nitric oxide, increases endothelin, contracts small blood vessels, 
and increases peripheral resistance, which increases blood pressure. 
Previous studies have confirmed that a low-calorie diet can improve 
endothelial function in obese hypertensive patients [24]. Our previous 
study by the research team also confirmed that vascular endothelin can 

be significantly decreased after fasting, and nitric oxide is significantly 
increased, thereby lowering blood pressure [25]. Caloric restriction can 
increase nitric oxide synthesis by activating AMP-activated protein 
kinase, phosphatidylinositol 3-kinase, and protein kinase B [26]. Caloric 
restriction also promotes the synthesis of adiponectin, down-regulating 
gene expression of renin-angiotensin converting enzyme and renin 
type 1A receptor, thereby lowering blood pressure [27]. In addition, 
during fasting, the plasma osmotic pressure decreases, the stimulation 
of osmotic pressure receptors is reduced, the release of vasopressin is 
reduced, the re-absorption of water in the distal convoluted tubules and 
collecting tubes is reduced, the amount of urination is increased, and 
blood pressure is lowered by reducing blood volume.

By analyzing the correlation between blood pressure changes and 
changes in body weight, BMI, waist circumference, hip circumference, 
and waist-to-hip ratio, there is no significant correlation between 
changes in blood pressure and changes in the above indicators, 
suggesting that fasting therapy has an independent antihypertensive 
effect. This indicates that fasting therapy can not only reduce the 
risk factors of cardiovascular disease, but also lower blood pressure 
by improving vascular endothelial function, promoting adiponectin 
synthesis and lowering plasma osmotic pressure, thereby delaying the 
process of atherosclerosis and reducing damage to the target organ.

The results of this study show that although taking antihypertensive 
drugs alone can reduce the blood pressure of patients with hypertension, 
but not all of them meet the standard; while performing weekend fasting 
for 6 weeks on the basis of taking antihypertensive drugs, not only can 
reduce the weight of patients, but also improve the compliance rate and 
efficiency of blood pressure control, and even achieve the purpose of 
reducing medicine. This suggests that caloric restriction contributes 
to a further reduction in blood pressure in hypertensive patients. 
The results of this study are consistent with previous experimental 

Group

Waist 
circumference 

before 
treatment/cm

Waist 
circumference 
after treatment 

/cm

Waist 
circumference 
change value

/cm

Hip 
circumference 

before 
treatment /cm

Hip 
circumference 
after treatment 

/cm

Hip 
circumference 

change value/cm

Waist to hip 
ratio before 
treatment

Waist to hip 
ratio before 
treatment

Waist to hip 
ratio

Change value

WF 91.5 ± 11.1 84.8 ± 12.3* 6.71 ± 3.61# 102.2 ± 5.8 97.8 ± 6.1* 4.40 ± 1.88# 0.88 ± 0.15 0.85 ± 0.09* 0.03 ± 0.012#

WFSD 93.3 ± 9.6 86.4 ± 12.5* 6.9 ± 3.70# 104.7 ± 6.5 100.9 ± 5.3* 3.82 ± 1.03# 0.90 ± 0.06 0.87 ± 0.32* 0.03 ± 0.026#

CT 91.8 ± 13.6 92.3 ± 10.5 -0.5 ± 0.015 101.0 ± 11.7 101.3 ± 9.4 -0.3 ± 0.012 0.89 ± 0.10 0.90 ± 0.01 -0.01 ± 0.008

Table 4. Effect of waist circumference, hip circumference and waist-to-hip ratio before and after treatment in three groups of patients ( X̅± S)

Compared with the same group before treatment, *P<0.05; compare with CT group #P<0.05

Group Cases
Compliance Valid Invalid

Cases Rate (%) Cases Rate (%) Cases Rate (%)
WF 30 27 90# 24 80## 6 20

WFSD 30 29 96.67# 25 83.33## 5 16.67
CT 30 20 66.67 4 13.33 26 86.67

P Value <0.05 <0.01

Compare with CT group *P<0.05, ##P<0.01

Table 5. Blood Pressure Compliance Rate and Efficiency of Three groups of patients

Group Index Weight BMI Waist circumference Hip circumference Waist to hip ratio

WF
Systolic blood pressure 0.179 0.175 0.211 0.017 0.168
Diastolic blood pressure 0.293 0.238 0.084 0.212 0.092

WFSD
Systolic blood pressure 0.17 0.201 0.182 0.02 0.187
Diastolic blood pressure 0.11 0.15 0.07 0.16 0.101

Table 6. Correlation coefficient between blood pressure change and body weight, BMI, waist circumference, hip circumference, waist-hip ratio (value of r)

#P<0.05
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studies and clinical observations of caloric restriction on weight loss 
in obese patients [9-11] and antihypertensive effects in patients with 
hypertension [12-15].

In clinical observation, we found that although there was no 
significant difference between the WFSD group and the WF group 
in terms of pressure reduction amplitude, blood pressure reduction 
efficiency, compliance rate and general indicators, it had a better trend 
than the WF group. Therefore, considering the WFSD group may have 
a better effect on the buck. The test results may be related to the small 
number of samples in this study and the poor compliance of patients in 
the dining package.

The shortcoming of this study is that most of the patients collected 
were mild and moderate hypertensive patients, while there were fewer 
cases of severe hypertension and hypertensive emergencies. Therefore, 
this study is more important for the treatment of overweight/obesity 
with mild to moderate hypertension. Combined with the current 
situation in China, the majority of patients with hypertension are mild 
and moderate hypertension (90%), and mild hypertension accounts 
for more than 60% [28]. Fasting therapy has a benign antihypertensive 
effect [29,30], and its decompression amplitude is closely related to 
the basal blood pressure value but has no excessive reduction effect on 
normal blood pressure. Therefore, this therapy is safe and suitable for 
most people with high blood pressure.

Conclusion
At present, when selecting antihypertensive drugs, the first-

line drugs recommended according to the international treatment 
guidelines are combined with cardiovascular risk factors and 
complications of patients, and individualized programs are selected. For 
patients with overweight/obesity and hypertension, this study provides 
new treatment ideas and guidelines that is to combine antihypertensive 
drugs with weekend fasting, which can reduce weight, lower blood 
pressure, and reduce the amount and type of medication, delay the 
progression of atherosclerosis, reduce target organ damage, and also 
reduce adverse drug reactions, reduce the economic burden of patients, 
thereby achieving the best therapeutic effect. At the same time, weekend 
fasting is suitable for the characteristics of Chinese office workers. It 
is easier to be accepted by the public to perform fasting during the 
leisure time on Saturday and Sunday. Moreover, this method is easy to 
operate, safe and low in cost, which is worthy for clinical promotion 
and application.

Fund project
Shenzhen Health and Family Planning System Research Project 

(SZSW2018001); Shenzhen Health and Family Planning System 
Research Project (SZLY2018002).
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