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Background and Objectives: This study aims to investigate the effects of individualised dietary guidance and 
anti-resistance exercise intervention on blood pressure and metabolic indexes of perimenopausal women. Meth-
ods and Study Design: Between June 2018 to August 2018, 78 perimenopausal women were recruited at the 
Gynaecological Outpatient Department of Beijing Pinggu District Hospital. After coding, they were randomly di-
vided into three groups, A, B and C, by lottery. Group A was required to participate in educational seminars. 
Group B was required to participate in educational seminars and received individualised dietary guidance from 
professional nutritionists. Group C had the same intensive education classes and individualised dietary guidance 
as Group B, along with intensive resistance exercise. The difference in the various observation indexes was re-
viewed after three months of intervention. Results: The number of patients with abnormal metabolic indexes in 
the diet and comprehensive groups decreased significantly after intervention, compared with the statistics before 
intervention. The number of patients with a waist circumference ≥80 cm in the diet and comprehensive groups 
decreased significantly, and the difference was statistically significant (χ2=5.976, p=0.014; χ2=4.433, p=0.035). 
Before and after observation, the control and diet groups had a higher incidence of HDL <1.29 mmol/L than the 
comprehensive group, and the difference was statistically significant (p<0.05). After intervention, TGs in the 
comprehensive group were significantly lower than the control group (≥1.7 mmol/L), and the difference was sta-
tistically significant. Conclusions: Individualised dietary intervention combined with anti-resistance exercise can 
significantly improve eating and exercise habits, correct metabolic disorders and reduce the occurrence of meta-
bolic syndrome. 
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INTRODUCTION 
The perimenopausal period is a woman’s transition from 
regular menstruation during the reproductive years to 
menopause, lasting up to one year after the last menstrua-
tion cycle, and includes changes in endocrine, biological 
and clinical characteristics related to the decline of ovari-
an function.1 During this period, a woman’s ovarian func-
tion and oestrogen levels will decline in varying degrees, 
resulting in a persistent deficiency.2 The effect of oestro-
gen deficiency is systemic, as oestrogen receptors are 
found in almost all organs of the body. Perimenopausal 
women have a significantly increased risk of hyperlipi-
daemia and related chronic diseases due to decreases in 
their basal metabolic rate and increases in body mass and 
fat. Therefore, perimenopausal women are at high risk for 
metabolic syndrome.3 This study aims to research routine 
health education and individualised diet intervention 
combined with resistance exercise training to observe the 
impact of different intervention methods on the relevant 
metabolic indicators of perimenopausal women in this 
region and provide the basis for further standardising the 
health management of the population at this stage. 

 
 
METHODS 
Ethics approval and consent to participate 
This study was conducted in accordance with the declara-
tion of Helsinki. This study was conducted with approval 
from the Ethics Committee of Beijing Friendship Hospital. 
Written informed consent was obtained from all partici-
pants. 

Ethics Approval NO.:2018-QWK001-01 
 

Research subjects 
From June 2018 to August 2018, 78 perimenopausal 
women at the gynaecological clinic of Beijing Pinggu 
District Hospital were selected, with an average age of 
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48.7±3.06 years. According to the treatment method, they 
were divided into three groups: the control group, diet 
group and comprehensive group. There were 18 cases in 
the control group, and they received regular health educa-
tion. The diet group, with 28 cases, was given individual-
ised diet guidance. The comprehensive group, with 32 
cases, was given diet guidance combined with resistance 
exercise. The Ethics Committee of our hospital has re-
viewed this study, and all subjects gave informed consent. 

Random grouping steps: the subjects were divided into 
average weight and overweight groups according to their 
body mass index (BMI). Then, the subjects in the two 
groups were numbered independently and randomly di-
vided into the control, diet and comprehensive groups 
(Figure 1). 

 
Inclusion and exclusion criteria 
Inclusion criteria: (1) females with a clear perimenopau-
sal diagnosis; (2) having received no systematic nutrition 
education; (3) able to walk without help. Exclusion crite-
ria: (1) patients having chewing, swallowing or digestion 
dysfunctions, and are unable to eat natural food normally; 
(2) having taken weight-loss drugs for weight loss treat-

ment within three months; (3) chronic renal insufficiency 
and renal failure; (4) diabetic patients treated with insulin; 
(5) upper or lower limb fractures and other exercise con-
traindications in the past three months; (6) suffering from 
neuromuscular disease or taking drugs that affect neuro-
muscular function; (7) suffering from myocardial infarc-
tion, unstable cardiovascular disease or other diseases in 
the past three months. 

 
Research methods  
The control group received a routine gynaecological di-
agnosis and treatment and participated in education 
courses taught by nutritionists, pharmacists and nurses on 
the importance of menopausal nutrition and metabolism. 
These patients also learned the significance and funda-
mentals of dietary intervention, exercise methods and 
precautions, drug selection and proper ways of taking 
medications, with a monthly telephone follow-up.  

The diet group was required to participate in all cen-
tralised education courses, and individualised diet guid-
ance was carried out according to the (Dietary Approach-
es to Stop Hypertension) DASH diet principle.4 They 
filled out a diet diary three days a week and uploaded it 

 

 
 

Figure 1. Study flow diagram. 
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via WeChat. Any deviation in diet structure was corrected. 
One face-to-face follow-up was conducted each month, 
and the individualised diet plan was dynamically adjusted 
to provide a meal demonstration.  

The comprehensive group had routine health education, 
individualised diet intervention and resistance exercise 
training by professional sports coaches with on-site guid-
ance twice a week, which focused on resistance exercise 
for 30 minutes each time. They participated in aerobic 
exercise more than two days a week, walking or jogging 
6,000–10,000 steps a day, and uploaded the records via 
WeChat. After three months of intervention, the changes 
in observation indexes were reviewed. 

The centralised education plan was unified by partici-
pation in the centralised teaching by nutritionists, phar-
macists and nurses. The lessons included menopause nu-
trition and metabolism, the significance of dietary inter-
vention and DASH dietary principles, the significance, 
methods and precautions of exercise, and the selection, 
timing and methods of taking perimenopausal oestrogen 
drugs. 

Individualised guidance: the observers were assigned 
groups and added to the WeChat group. Professional clin-
ical nutritionists continued to follow up and manage the 
patients. The daily energy and nutrient requirements were 
determined according to the patients’ height, weight and 
activity levels, and past habits and working characteristics 
were examined in detail. Individualised dietary guidance 
was provided, and meal times were arranged. According 
to the DASH diet principles, the seven food groups al-
lowed include fruit, vegetables, nuts, beans, low-fat dairy 
products, whole grains and white meat. The restricted 
foods include salt, sweet drinks, red meat, processed meat, 
fatty meat and animal viscera. The patients’ recorded in 
their diet diaries three days a week, with a timely upload 
on WeChat, and any deviation in diet structure was cor-
rected. The patients completed a monthly face-to-face 
follow-up that provided samples of a model diet and ex-
perience with food preparation, tasting and concepts to 
strengthen a proper diet. The actual plan was designed as 
follows: The subjects of the diet group and the exercise 
group were asked to have two face-to-face follow-up one 
month and two months after the observation. Referring to 
the food quantitative model, the implementation of the 
diet plan was investigated, and a nutritional demonstra-
tion meal was provided at noon on the day of follow-up. 

 
Observation indicators 
General information 
A total of 78 questionnaires were distributed, and all were 
returned. The survey contents included age, education 
level, waist circumference, height, weight, fertility, men-
opause, exercise, etc., and past medical history, including 
hypertension, diabetes and hyperlipidaemia, liver and 
kidney diseases, etc. 

 
Laboratory index test 
The nutrition and metabolism tests with related items and 
body measurements were completed within one week. 
The patients started fasting at 10 p.m. the day before 
blood collection, and 5 ML of venous blood was drawn 
on an empty stomach before 10 a.m. the next day. The 

research group used a standard test method to test triglyc-
erides (TG) using the GOP-POP method, high-density 
lipoprotein cholesterol (HDL-C) using the direct method-
catalase removal method, and fasting blood glucose using 
the immunoturbidimetric method.  

 
Diagnostic criteria for metabolic syndrome 
The 2015 version of the International Diabetes Federation 
(IDF) new global standard for MS5 was adopted: (1) cen-
tral obesity (Chinese women with abdominal circumfer-
ence ≥80 cm); (2) meeting any two of the following four 
items, triacylglycerol ≥150 mg/dL (1.7 mmol/L), or have 
received appropriate treatment; systolic blood pressure 
≥130 mmHg (1 mmHg = 0.133 kPa) or diastolic blood 
pressure ≥85 mmHg, or have received hypertension-
related treatment; high-density lipoprotein cholesterol 
<50 mg/DL (1.29 mmol/L), or have received appropriate 
treatment; rapid intravenous fasting blood glucose ≥100 
mg/DL (5.6 mmol/L), or previously diagnosed with type 
2 diabetes. In this paper, those who met the above criteria 
were considered to have abnormal metabolic indicators. 

Normal metabolism: (1) abdominal circumference <80 
cm, triacylglycerol <150 mg/dL (1.7 mmol/L) and not 
taking any lipid-lowering drugs; (2) systolic blood pres-
sure <130 mmHg and diastolic blood pressure <85 mmHg, 
and not taking any antihypertensive drugs; (3) high-
density lipoprotein cholesterol >50 mg/dL (1.29 mmol/L) 
and not taking any relevant treatment measures; (4) rapid 
intravenous blood glucose 100 mg (5.6 mmol/L), with no 
history of type 2 diabetes. 

 
Diagnostic criteria for being overweight or obese 
In accordance with the WS/T428-2013 Chinese adult 
weight judgment standard: normal weight is 18.5–23.99 
kg/m2, overweight 24–27.99 kg/m2 and obese is greater 
than or equal to 28 kg/m2. According to the ‘Guidelines 
for the Prevention and Control of Overweight and Obesi-
ty in Adults in China’ published by the Department of 
Disease Control of the National Health and Family Plan-
ning Commission in 2003, BMI <18.5 kg/m2 is consid-
ered too thin, 18.5 kg/m2 ≤BMI ≤23.9 kg/m2 is consid-
ered normal, 24.0 ≤BMI ≤27.9 kg/m2 is considered over-
weight, and BMI ≥28.0 kg/m2 is considered obese. Fe-
male waist circumference ≥80 cm is considered central 
obese.6 

 
Statistical methods  
SPSS 17.0 statistical analysis software was used to pro-
cess the data. All measurement data were expressed as 
mean ± standard deviation (X̄±s). An ANOVA test was 
used to compare the measurement data between groups, 
and a paired t-test was used to compare the measurement 
data before and after intervention. The chi-square test 
compared counting data. p<0.05 indicated that the differ-
ence was statistically significant. 
 
RESULTS 
Comparison of general data  
There was no statistical difference in age, BMI, educa-
tional background, occupational data or drug use before 
and after intervention in the three groups (p>0.05) (Tables 
1 and 2). 
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 Table 1. Comparison of general data of 78 patients 
 
Group Number of cases Age BMI Education (Below junior college/bachelor degree or above) Occupation (Medical/non-medical) 
Control group 18 49.17±3.22 25.13±3.18 9/19 4/14 
Diet group 28 48.93±3.04 25.28±3.61 12/16 11/17 
Comprehensive group 32 48.13±3.00 24.45±3.17 18/14 14/18 
F/χ2  0.839 0.516 1.071† 2.369† 
p  0.436 0.599 0.585 0.306 
 
†χ2 value.  
 
 
Table 2. Comparison of medications in different groups 
 

Survey topic 

Lipid-lowering drugs  Antihypertensive drugs  Antidiabetic drugs  Sex hormones 
Before  

observation 
(Yes/No) 

After  
observation 
(Yes/No) 

 Before  
observation 
(Yes/No) 

After  
observation 
(Yes/No) 

 Before  
observation 
(Yes/No) 

After  
observation 
(Yes/No) 

 Before  
observation 
(Yes/No) 

After  
observation 
(Yes/No) 

   

Control group 3/15 0/18  3/15 4/14  1/17 1/17  1/17 2/16 
Diet group 1/27 1/27  6/22 6/22  0/28 0/28  2/26 3/25 
Comprehensive group 2/30 0/32  2/30 2/30  1/31 1/31  3/29 3/29 
χ2 2.494 2.072  3.185 3.846  1.978 1.978  0.259 0.048 
p 0.287 0.355  0.203 0.146  0.372 0.372  0.878 0.976 
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Changes in blood pressure after different interventions  
In the control group, there were two cases with diastolic 
blood pressure ≥85 mmHg before observation and four 
cases after observation, an increase of two cases. There 
were six cases with systolic blood pressure ≥130 mmHg 
before the observation, and five cases after observation, 
with a decrease of one case. There was no statistically 
significant difference in systolic blood pressure before 
and after intervention (p>0.05). In the diet group, there 
were 10 cases with systolic blood pressure ≥130 mmHg 
before observation, and six cases after observation, de-
creasing by four cases. There were seven cases with dias-
tolic blood pressure ≥85 mmHg before observation, and 
there was no change in the number of cases after observa-
tion. After intervention, systolic blood pressure decreased 
by 16.5±13.91 mmHg, diastolic blood pressure decreased 
by 9.57±6.73 mmHg, and the difference was statistically 
significant (p<0.05). In the comprehensive group, there 
were eight cases with systolic blood pressure ≥130 
mmHg before observation, and two cases after observa-
tion, decreasing by six cases. There were six cases with 
diastolic blood pressure ≥85 mmHg before observation, 
and two cases after observation, decreasing by four cases. 
The difference in systolic blood pressure before and after 
intervention was 11.88±14.91 mmHg, and the difference 
in diastolic blood pressure was 4.67±6.22 mmHg. There 
was no significant difference in diastolic and systolic 
blood pressures before and after observation (p>0.05) 
(Table 3). 
 
Changes in metabolic indicators  
Based on the 2015 IDF diagnostic criteria for metabolic 
syndrome, abnormal fasting blood glucose and TG cases 
increased after intervention in the control group, and the 
number of cases with waist circumference ≥80 cm de-
creased by four cases. There was no change in the number 
of cases with metabolic syndrome and HDL <1.29 
mmol/L. After the intervention, the abnormal waist cir-
cumference and metabolic indexes were decreased in the 
diet and comprehensive groups. The number of cases with 
waist circumference ≥80 cm in the diet and comprehen-
sive groups decreased significantly after intervention, and 
the difference was statistically significant (diet group 
χ2=5.976, p=0.014; comprehensive group χ2=4.433, 
p=0.035). Before and after the observation, HDL <1.29 
mmol/l in the control and diet groups was higher than in 
the comprehensive group, and the difference was statisti-
cally significant (p<0.05). After the intervention, the 
number of cases with TG ≥1.7 mmol/L in the comprehen-
sive group was significantly lower than the control group, 
and the difference was statistically significant (Table 4). 
 
DISCUSSION 
Most studies conducted worldwide indicate that the peri-
menopausal period has the greatest adverse effects on 
women’s quality of life.7 This study analysed the impact 
of diet and exercise intervention on blood pressure and 
metabolism-related indicators in perimenopausal women. 

The results showed that the diet group had 10 cases 
with systolic blood pressure ≥130 mmHg before observa-
tion and four cases after observation, but there was no 
change in the diastolic blood pressure ≥85 mmHg before 

and after observation. After intervention, the systolic 
blood pressure level decreased by 16.5±13.91 mmHg, and 
the diastolic blood pressure decreased by 9.57±6.73 
mmHg, and the difference was statistically significant 
(p<0.05). In the comprehensive group, there were eight 
cases with systolic blood pressure ≥130 mmHg before 
observation, and after, there was a decrease of six cases. 
There were six cases with diastolic blood pressure ≥85 
mmHg before observation, and after, there was a decrease 
of four cases. The difference in systolic blood pressure 
before and after the intervention was 11.88±14.91 mmHg, 
and the difference in diastolic blood pressure was 
4.67±6.22 mmHg. Studies have shown that the incidence 
of coronary atherosclerotic heart disease (coronary heart 
disease) in women will increase due to the decline in oes-
trogen levels after menopause.8 Effective diet and exer-
cise intervention can effectively reduce the patient’s 
blood pressure and blood lipid indicators to improve the 
patient’s physical function. In a study by Zhou Huimin et 
al9 dietary control combined with aerobic exercise im-
proved the blood and physical indicators of obese patients, 
suggesting that diet and exercise play a positive role in 
weight loss, which can help obese patients prevent fatty 
liver and coronary heart disease and atherosclerosis, im-
proving their health.10-11 

The DASH diet can reduce blood pressure,12 which is 
comparable to the antihypertensive effect of drugs. Exer-
cise can also effectively reduce blood pressure. In this 
study, the comprehensive diet combined with exercise 
intervention had a significant impact on blood pressure. A 
low salt diet with whole grain and fruit intake is benefi-
cial to the improvement of blood pressure. Dyslipidaemia 
is related to a poor diet regimen, excessive fat and high 
carbohydrate intake.13 The DASH diet emphasises low-fat 
milk, whole grains, fish, poultry and other white meat and 
limits processed and red meat intake. Perimenopausal 
women are affected by hormone levels, and oestrogen 
levels are reduced. Lipid metabolism is abnormal in terms 
of low-density lipoprotein, high cholesterol and triglycer-
ides. Appropriate exercise is beneficial for energy con-
sumption, improving body metabolism and reducing fat 
accumulation. Fasting blood glucose was correlated with 
insulin resistance. Insulin resistance was correlated with 
BMI, abdominal fat accumulation and hormone levels. 
This study showed that the abnormal fasting blood glu-
cose in the control group increased after three months of 
observation, and the abnormal fasting blood glucose in 
the diet and intervention groups decreased. Factors in 
AHA life include core health behaviours (smoking, phys-
ical activity, diet, weight) and health factors that contrib-
ute to cardiovascular health (cholesterol, blood pressure, 
blood glucose control).14 

In this study, the number of patients with abnormal 
waist circumference and metabolic indexes in the diet and 
comprehensive groups was reduced after intervention. 
The number of patients with a waist circumference ≥80 
cm in the diet and comprehensive groups was significant-
ly reduced. After intervention, TG ≥1.7 mmol/L in the 
comprehensive group was significantly lower than in the 
control group, and the difference was statistically signifi-
cant. It is suggested that diet combined with exercise can 
effectively regulate blood lipid indexes and reduce pa-
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Table 3. Comparison of changes in blood pressure before and after observation of different intervention methods 
 

Group Number 
of cases 

Systolic blood pressure ≥130mmHg  95% confidence interval of difference 
Before intervention n (%) After intervention n (%) Difference  Lower limit Upper limit t p 

Control group 18 6 (33.3) 5 (27.8) -1.83±9.35  -11.64 7.98 -0.480 0.651 
Diet group 28 10 (35.7) 6 (21.4) 16.5±13.91  6.55 26.45 3.752 0.005 
Comprehensive group 32 8 (25) 2 (6.3) 11.88±14.91  -0.59 24.34 2.252 0.059 
Total 78 24 (30.8) 13 (16.7) 10.38±14.78  4.14 16.61 3.44 0.002 
X2  0.877 4.791       
p   0.645 0.084            
 

Group Diastolic blood pressure ≥85mmHg  95% confidence interval of difference 
Before intervention n (%) After intervention n (%) Difference  Lower limit Upper limit t p 

Control group 2 (11.1) 4 (22.2) ﹣  ﹣ ﹣ ﹣ ﹣ 
Diet group 7 (25) 7 (25) 9.57±6.73  3.35 15.8 3.763 0.009 
Comprehensive group 6 (18.7) 2 (6.3) 4.67±6.22  -1.86 11.19 1.838 0.125 
Total 15 (19.2) 13 (16.7) 6.67±6.52  3.05 10.28 3.959 0.001 
X2 1.369 4.188       
p 0.504  0.126            
 
 
 
Table 4. Comparison of changes in laboratory indicators before and after observation of different intervention methods (n) 
 

Group Number of 
cases 

Fasting blood glucose  
≥5.6 mmol/L HDL <1.29 mmol/L TG ≥1.7 mmol/L Waist circumference ≥80 cm Metabolic syndrome 

Before  
intervention 

After  
intervention 

Before  
intervention 

After  
intervention 

Before  
intervention 

After  
intervention 

Before  
intervention 

After  
intervention 

Before  
intervention 

After  
intervention 

Control group 18 2  3  14  14  6  10  11 7  8  8  
Diet group 28 5  3  19  18  9  8  16 7† 12  7  
Comprehensive 
group 

32 7  5  14 §  13¶ 10  8¶ 15 7‡ 11  6  

Total 78 14  11  47  45  25  26  42 21  31  21  
 
†The diet group compared with before intervention, p<0.05. 
‡The comprehensive group compared with before intervention, p<0.05. 
§The comprehensive group compared with the control group before intervention, p<0.05. 
¶The comprehensive group compared with the control group after intervention, p<0.05.   
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tients’ body mass. Reasonable exercise can increase the 
secretion of oestrogen in perimenopausal women and 
reduce the levels of cholesterol, triglycerides and low-
density lipoprotein.15 

In summary, strengthening diet and exercise for indi-
vidualised management in perimenopause can significant-
ly improve blood pressure and regulate blood lipids, 
thereby alleviating perimenopausal symptoms and reduc-
ing the occurrence of chronic diseases. It is worthy of 
clinical promotion (Figure 2). 
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