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Background: To explore the feasibility and efficiency of community-based integrated traditional Chinese medicine (TCM) and
Western medicine metabolic syndrome (MS) intervention in rural residents.

Material/Methods: The MS intervention was administered to 598 rural community residents aged 45 years and older in Zhoushi
from 2011 to 2013. Subjects completed a health examination and health behavior questionnaire before and
after the intervention. In the intervention, we designed a “healthy life self-help program” using TCM appropri-
ate technologies for the subjects.

Results: After 2 years of intervention by means of integrated traditional Chinese and Western medicine, 57.0% (341
persons) of the subjects no longer suffered from MS. The recovery rate of BMI, blood pressure, FBG, TG, and
HDL-C were 22.1%, 40.5%, 37.9%, 32.8%, and 62.4%, respectively. There were statistically significant differenc-
es in exercise, smoking, and alcohol drinking between baseline and 2 years later.
Conclusions: The integrated traditional Chinese and Western medicine MS intervention was effective in deceasing most of
the parameters of MS, especially blood pressure, and helping people to do more exercise. The program would
be useful to implement in other similar populations.
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Background

During recent decades, with improving living standards, chang-
ing lifestyles, and aging population, metabolic syndrome (MS)
has become a major public health challenge worldwide [1]. The
China Health and Nutrition Survey in 2009 showed that the
overall age-standardized prevalence estimate of MS was 10.5%
based on the Chinese Diabetes Society criteria [2]. Studies have
shown that MS can cause cardiovascular disease, reduce quali-
ty of life, and increase mortality [3-5]. There is an urgent need
to take measures to prevent and treat chronic diseases such
as hypertension and metabolic syndrome.

Currently, lifestyle interventions focused on physical activi-
ty, diet, and other health behaviors are often adopted as the
main method of MS intervention, using a web-based platform
or cooperating with home-care providers or general practitio-
ners [6-11]. These interventions can improve the patient’s
lifestyle to some extent, but they are mostly offered to urban
community residents. Few MS intervention studies have fo-
cus on rural community residents.

Kunshan is located inside the Yangtze River Delta economic
area, one of the fastest growing regions in China. Kunshan is
unique because of its high population density. The population
density in Kunshan was 646 persons/km? in 2002 [12]. With
population and economic growth, a special rural community
arose. Since the population of the rural community has grown
so large, with a large transient population, it is more difficult
technically and politically to carry out standardized MS inter-
ventions and management in rural communities in Kunshan.

Medical literature, clinical practice and basic research had proved
that TCM can effectively lower blood pressure, blood lipids, blood
glucose, and treat the complications of diabetes [13-17]. Since
the cause and pathogenesis of MS varies and people with MS
are at higher risk of diabetes, coronary heart disease, and oth-
er cardiovascular diseases, it is more effective to intervene in
MS using TCM-appropriate technology on the basis of Western
medicine, with emphasis on integrity, systemic, dialectic, and
tian ren he yi (a theory that man is an integral part of nature).

Therefore, we put forward a novel community-based interven-
tion, using integrated traditional Chinese and Western medicine
on the basis of community health service, carrying out a study
by the intervention and management of MS in rural residents.

Material and Methods

This study was conducted by the health care institutions of
Zhoushi (a town in Kunshan) and our team. We did MS inter-
vention from 2011 to 2013 for the rural community resident
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population aged 45 years and above in Zhoushi. There were
13 912 people who received a health examination. Among those
people, 1964 persons were MS patients, and among them 630
agreed to participate in the intervention. In the end, 598 per-
sons had the health examination and health behavior ques-
tionnaire before and after the intervention. This study was ap-
proved by the local ethics committee.

Participants

Inclusion criteria:

1. Participants with MS (based on the Chinese Diabetes Society
2004 criteria) [5];

2. Participants aged 45 years and above.

Exclusion criteria:
1. Inability to exercise;
2. Refused to attend.

Intervention
Building “healthy life self-help program”

“Healthy life self-help program” was run by the community
health services center. The program serves subjects by form-
ing self-management groups and conducting monthly activ-
ities. Since the main working methods are health education,
health guidance, and health intervention, people in the pro-
gram can take part in activities like regularly self-help health
examination, health knowledge lecture, prevention measure
guide, and early disease screening, which can help residents
adopt a healthy lifestyle, make early health interventions, lead
people to self-involvement and self-management, and improve
the quality of life. Details were as follows:

¢ Diagnostic equipment such as a food quantitative mod-
el, automatic arm tube type blood pressure monitor, auto-
matic height and weight measurement instrument, blood
glucose meter, body fat meter, and rehabilitation activities
equipment are furnished in the program for the subjects.
With the food quantitative model, patients could make diet
choices more intuitively, feeling the weight, size, and thick-
ness of food by looking and touching. With other equipment
we measured height, weight, blood pressure, blood glucose,
and body fat for the subjects. All the measures above are
free so we can constantly monitor different factors of the
subjects, and we can also help the subjects strengthen the
sense of self-management.

Lectures and on-site consultation were held for the sub-
jects, during which physicians and nurses would give lec-
tures about basic knowledge of diabetes, diet therapy, ex-
ercise therapy, medication, and so on.

Other activities aimed to develop self-management skills and
establish confidence in improving health for the subjects,
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such as training on blood glucose monitoring and insulin
injection.

The application of TCM appropriate technologies

We identified the TCM constitution of the subjects using the
software named TCM constitution evaluation system. On the
basis of the evaluation results, we used acupuncture, mas-
sage, daoyin, tai chi, and meridian flap to mobilize the resi-
dents’ body’s natural balance fully. At the same time, we used
diet and medication to complement the vigor of the residents,
which can improve the body’s resistance to disease inside and
outside. Details were as follows:
¢ Give different dietary suggestions to different subjects ac-
cording to their TCM constitution so as to keep the balance
of Yin and Yang. Eat less but often was advocated. Details
are as follows: Do not eat any sugar products such as can-
dy. Eat less starch products like Chinese yam, less oily foods
like peanuts, less high-cholesterol foods like yolk. Eat more
whole grains such as oatmeal, bean products, and vegetables.
e One of the characteristics of TCM is dialectical treatment.
Most of the MS patients have disorders on the balance of
Yin and Yang. So we took TCM treatments respectively de-
pending on the subjects’ TCM constitution, which can im-
prove the body’s internal environment. At the same time,
we took treatments of tonifying to avoid the liver and kid-
ney damage because of the long-term use of Western med-
icine, took traditional massage and medicinal food diet to
delay the complications of MS.
¢ Training in tai chi was held for the subjects every week.
According to the theory of Yin and Yang, 5 elements and
viscera meridian of TCM, teaching the MS patients special
exercises such as Baduanjin gigong, to help them establish
the coordination of body and mind. We used methods like
tai chi, health gigong, massage, acupoint pressure, and me-
ridian flap to dredge the meridian and adjust the gixue of
the MS patients. Warm-up before exercise and cool-down
after exercise are also essential to keep the balance of Yin
and Yang.

Study design

This was a 2-year before-after study, conducting health phys-
ically examination at baseline and 2 years later, including the
measurement of height, weight, systolic blood pressure (SBP),
diastolic blood pressure (DBP), fasting blood glucose (FBG),
triglycerides (TG), and high-density lipoprotein cholesterol
(HDL-C). In addition, we researched the health behaviors (in-
cluding exercise, smoking, and alcohol drinking) of the inter-
vention subjects using the self-response questionnaire at the
beginning and the end of the project. We had a total of 598
subjects after pretreatment.
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Evaluation

Evaluation indexes were the changes of MS and its compo-
nents (body weight, blood pressure, blood glucose, blood lip-
ids) and the stage of change in health behaviors.

Statistical analysis

We used Excel for database integration and graphics and SPSS
for the statistical analyses.

All analyses were performed on persons who completed the
MS intervention and had the health examination and health
behavior test at baseline and 2 years. Mean and standard de-
viation (SD), frequency, and ratio were used to describe the
basic situation of the indicators. Paired t-test, McNemar test,
and Wilcoxon paired rank-sum test were used to analyze the
change of biological parameters and health behaviors. Statistical
significance was defined as a P value <0.05.

Results

General conditions

Figure 1 is the flow chart of the study population. There were
13 912 people who participated in our research at baseline
and 1334 of them were MS patients. Among the patients, 598
people accepted the intervention and had health examination
and health behavior questionnaire after intervention - 56.5%
of the 598 people were women; 52.8% were 60 years old and
above; 60.9% of them were postgraduate; 0.3% of them were
unmarried; 77.3% of them had joined the basic medical insur-
ance for urban workers, and 21.4% of them had participated
in the basic medical insurance for urban residents.

Health status change

After 2 years of intervention, 57.0% (341 persons) of the sub-
jects no longer had MS. There were 3.8% (23 persons) of the
subjects with zero components of MS, 16.2% (97 persons) of
the subjects were had 1, and 37.0% (221 persons) of the sub-
jects had 2 components.

Figure 2 shows the change of the abnormal rate in MS com-
ponents between baseline and 2 years later. There were sta-
tistically significant reductions in the abnormal rate in BMI
(x?=100.744, P<0.001), blood pressure (x?=192.604, P<0.001),
FBG (x2=38.837, P<0.001), and TG (x?=92.263, P<0.001). There
was a reduction in HDL-C, but the reduction was not statisti-
cally significant.
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Figure 1. Flow chart of the study population.

Recruitment
(n=13912)

Refuse to have health examination
(n=666)

Assessable subjects
(n=13246)

Refuse to respond to health behavior questionnaires
(n=143)

Assessed for eligibility
(n=13103)

Not Presenting a MS (n=11139)
Refuse to participate (n=1334)

Selected at baseline

(n=630)
Lost to follow
(n=32)
Analyzed
(n=598)
100 Table 2 presents the 598 intervention subjects’ improvement

results of the health status. After 2 years of comprehensive
intervention, among those 553 persons who were overweight
or obese, 122 of them recovered to normal weight, and the re-
covery rate was 22.1% (122/553). The recovery rate of blood
pressure, FBG, TG, and HDL-C were 40.5%, 37.9%, 32.8%, and
62.4%, respectively.

M Baseline
I At 2 years

Health behavior change

Table 3 shows the 598 subjects’ change in health behaviors
at baseline and 2 years later. Wilcoxon paired rank-sum test
showed that there was a statistically significant of change in
exercise (p<0.001) between baseline and 2 years later — 72.9%
(422 persons) of the 579 persons who didn’t do any exercise at
baseline began to participate in physical exercise 2 years lat-
er and 15.8% (3 persons) of the 19 persons who did exercise
at baseline didn’t carry on 2 years later. The difference of rate

BMI BP FBG TG

HDL-C

Figure 2. Change of the metabolic syndrome components
between baseline and 2 years later. * P<0.05 between
baseline and 2 years.

Table 1 presents the changes of the biological parameters of the
intervention subjects. There were reductions in BMI, SBP, DBP, FBG,
and TG and the reductions were statistically significant (P<0.05).

Table 1. Biological parameter of the subjects.

in smoking was statistically significant (p<0.001) — 34.8% (55
persons) of the 158 smokers at baseline had quitted smoking
2 years later and 15.5% (68 persons) of the 440 non-smokers

Variables Baseline Change at 2 years t P value
BMI 27.3142.32 -0.77 11.858 0.000
s 1522061784 o4 a6 0000
o 03491088 sa ers 0000
e 6a0e197 025 3959 o000
R 2735196 02 338 o001

Data are expressed as mean +SD.
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Table 2. Health status improvement of the intervention subjects.

Variables

Up to standard

Exercise
"""" Beeryday s
"""" More than once a week 3
"""" occasionaly o1
"""" Never  s;9
CSmoking
"""" Never a0
"""" Formely 10
"""" curenty 158
Alcohol drinking
"""" Never a3
"""" occasionaly 4
"""" oten 1
"""" Beerydy 8

-17.880 0.000
o8 23 06
o5 s a4
18 w7 w3
968 0 28
”””””””””””””””””””””””””””””””” 5929 0000
e 2 e0s
17 s 109
264 v s
"""""""""""""""""""""""""""""""" 2055 0040
758 ms  oea
67 o7 e
27 w 4
4y 2 sa

began to smoke. The difference of rate in alcohol drinking was
statistically significant (p<0.05) — 34.5% (50 persons) of the
145 persons who drink alcohol quitted drinking 2 years later
and 19.4% (88 persons) of the 453 persons who didn’t drink
alcohol became drinkers.

Discussion

After 2 years of the intervention, 57.0% (341 persons) of the
subjects no longer suffered from MS. There were statistically
significant reductions in the abnormal rate and value of BMI,
Blood pressure, FBG and TG. Compared with the results of the
network platform health behavior intervention in South Korea

in 2014, our intervention seems to be more effective and con-
sistent in reducing SBG (from 132.03+15.27 to 129.21+17.80)
and DBG (from 84.79+13.07 to 86.96+8.91) [6]. In addition,
there were different degrees of improvement in MS components
(recovery rate of BMI, blood pressure, FBG, TG and HDL-C were
22.1%, 40.5%, 37.9%, 32.8%, and 62.4%, respectively), which
is similar with the results of the 2012 health behavior inter-
vention project in South Korean (recovery rate of blood pres-
sure, FBG, TG, HDL-C were 46.4%, 29.8%, 51.2%, and 59.4%,
respectively) [8].

After the intervention, the health behaviors of the interven-
tion subjects had improved, too. There were statistically sig-
nificant differences in exercise, smoking, and alcohol drinking
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between baseline and 2 years later — 72.9% of the 579 persons
who didn’t do any exercise began to participate in physical ex-
ercise 2 years later, and the participation rate of physical activ-
ity had increased from 3.2% at baseline to 73.2% 2 years later.
Compared with the Geneva (Switzerland) research result that
behavioral intervention increased the participation rate of phys-
ical activity by 3.4% (P<0.05) [10], this intervention seemed to
have a better effect in that it could motivate more MS patients
to do exercise. This may be because the subjects in our inter-
vention were all rural residents who had little health knowledge
and lack of health consciousness before the intervention. The
MS interventions conduct an intense training of tai chi for the
patients with MS in the community every week. After a period
of study, it activated subjects™ body and soul, and it increased
the enthusiasm of the subjects to participate in the exercise. Tai
chi also exerted a positive effect on patients with MS.

TCM has a long history. TCM is characterized by differential
treatment. It provides symptomatic treatment to patients
with hypertension, hyperglycemia, or hyperlipidemia accord-
ing to their physical characteristics, so as to improve the en-
vironment of the body and relieve symptoms effectively. It
can also protect those patients from liver and kidney damage
under the condition that they take medicine through tonify-
ing adjustment. In addition, with traditional massage, med-
icated diet, and other therapies, it can relieve the complica-
tions caused by diabetes or hypertension. For different people,
TCM will adopt different therapies to help patients keep fit,
strengthen vital gi to eliminate pathogenic factors, and con-
sequently improve living quality. Using integrated tradition-
al Chinese and Western medicine technology on the basis of
community health service, carrying out the intervention, and
management of MS to rural residents can both take advan-
tage of traditional Chinese medicine and adapt to the specif-
ic characteristics of rural communities so that it can be pop-
ularized and used in similar regions.

Furthermore, the intervention subjects’ health behaviors also
have a negative side — 15.8% of the 19 persons who did ex-
ercise at baseline didn’t carry on 2 years later and 15.5% of
the 440 non-smokers began to smoke at 2 years, and 19.4%
of the 453 persons who didn’t drink alcohol became drinkers
at 2 years. The reason is that subjects with bad health behav-
iors could get more attention. The intervention implementers
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