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Abstract: Objective: This study aimed to analyze the effects of team collaboration management intervention on
enterprise employees with metabolic syndrome. Methods: A total of 300 full-time employees with metabolic syn-
drome from an enterprise (n = 2,247) participated in this study and received an overall physical examination in
2018 before a 1-year team collaboration management intervention. In 2019, the same physical examination was
performed again to analyze the effects of the team collaboration management intervention. Results: After the inter-
vention, BMI, fasting blood glucose (FBG), systolic blood pressure (SBP), diastolic blood pressure (DBP), triglyceride
(TG), and total cholesterol (TC) as well as the PSQI (sleep quality) scores were reduced in the enrolled subjects (P
< 0.05). The behavior, environment, and recognition scores in the AHSMSRS and the SF-36 (quality of life) scores
were increased in the enrolled subjects (P < 0.05). The total health knowledge rate, the smoking rate, the alcohol
drinking rate, and the physical activity rate were 42.33%, 57.67%, 66.00%, and 47.33% before the intervention,
and 92.33%, 16.33%, 17.67%, and 80.33% after the intervention (P < 0.05). Conclusion: In enterprise employees
with metabolic syndrome, team collaboration management intervention helps to control their vital signs, improve
their health management self-competence, the health knowledge rate, sleep quality, and quality of life, and reduce
unhealthy living habits.

Keywords: Enterprise employees, metabolic syndrome, team collaboration management intervention, self-compe-
tence of health management, effects

Introduction indicate that the rate of metabolic syndrome

is 25% in adults, over 15% in the population

Metabolic syndrome is a new concept devel-
oped after in-depth studies of cardiovascular
disease and diabetes. It is a cluster of hazards
related to cardiovascular disease and metabol-
ic disorders [1]. Under the influence of the rapid
development of society and economy, people’s
lifestyles are changing rapidly, and the inci-
dence of metabolic syndrome is gradually ris-
ing, leading to more and more cases of diabe-
tes and cardiovascular disease [2]. At present,
metabolic syndrome has gradually become a
major public health problem in China and also
in many other countries.

As a result of the continuous improvement in
economic conditions and the abundance of
food, the proportions of overweight and obese
individuals keep on rising [3]. Published data

above 35 years of age and under 75 years of
age, and significantly higher urban areas com-
pared to rural areas [4, 5]. A random sampling
survey showed that the incidence of metabolic
syndrome exceeded 21% in among the over-
weight and approached 30% among the obese
[6]. In a comparative study based on a large
sample size, patients with metabolic syndrome
had at least twice the risk of diabetes, cere-
bral stroke, and adverse cardiovascular events
compared with the healthy group [7]. Known as
a disease closely related to lifestyle, metabo-
lic syndrome is generally caused by factors
such as heredity, alcoholism, age, eating hab-
its, smoking history, exercise, etc. [8].

The prevention and control of the risk factors
are the key points in the prevention and treat-
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ment of metabolic syndrome. Previous studies
have mostly focused on patients with metabol-
ic syndrome in communities or hospitals [9],
but few have studied the development and
intervention of metabolic syndrome in enter-
prise employees. It was found in some studies
that occupational factors such as occupational
stress, a long period of alternating shifts and
poor working environments were also the influ-
encing factors of metabolic syndrome [10].
Therefore, it is of practical significance and
importance to study the management of meta-
bolic syndrome in enterprises to improve the
overall health level and work efficiency of enter-
prise employees. In this study, 300 employees
diagnosed with metabolic syndrome through
physical examinations in an enterprise were
recruited as the study cohort to explore the
application values of team collaboration man-
agement intervention, so as to provide a meth-
odological reference for the future health man-
agement of enterprise employees with meta-
bolic syndrome.

Materials and methods
Materials

In an enterprise with 2,240 employees who
received a physical examination in 2018, 300
were diagnosed with metabolic syndrome and
recruited for this study. Inclusion criteria: em-
ployees who met the diagnostic criteria for met-
abolic syndrome [11], employees who worked
full-time with no intention of resigning in the
most recent two years, employees who receiv-
ed a physical examination every year, and
employees who agreed to participate in the
study by providing an informed consent. The
diagnostic criteria for metabolic syndrome
included a body mass index (BMI) > 24 kg/m?
and meeting one or more of the following con-
ditions: fasting blood glucose (FBG) > 6.1
mmol/L, systolic blood pressure (SBP) > 140
mmHg, diastolic blood pressure (DBP) > 90
mmHg, triglycerides (TG) > 1.7 mmol/L and
total cholesterol (TC) > 5.18 mmol/L. This study
was approved by the ethics committee of the
hospital responsible for the physical examina-
tions. Exclusion criteria: employees not defi-
nitely diagnosed with metabolic syndrome
before the study, employees who had filed an
application of resignation, employees also suf-
fering from diabetes, hypertension, myocardial
ischemia, or dystrophia.
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Methods

After a physical examination, the 300 patients
received 1-year team collaboration manage-
ment intervention by a dedicated team in the
following three aspects: (1) Health education:
the nurses in the team repeatedly introduced
the significance, contents, and methods of
health management to the employees, so as to
raise their health awareness and self-manage-
ment levels. The repeated, constant health
education helped the patients change their
ideas and behaviors voluntarily and build an
awareness of the need to maintain healthy
behaviors and lifestyles. The contents of the
health education included definitions, hazards,
risks, and metabolic syndrome prevention
methods, healthy lifestyles and normal vital
sign ranges. (2) Diet intervention: the general
principle was foods containing appropriate
amounts of proteins and complex carbohy-
drates and low in fat and energy as well as
fruits and fresh vegetables. The daily diets
aimed to limit fat to 25%, carbohydrates to
between 60% and 65%, and proteins from 15%
to 20% [12]. The employees were guided in diet
control based on BMI, physical strength, and
exercise. Foods were diversified and energy
intake was balanced. To ensure good dietary
intervention effects, the patients were instruct-
ed to reduce their energy intake appropriately,
including cutting down on calories by 1/3 and
maintaining a level between 1,000 and 1,200
for females and between 1,200 and 1,600 for
males. They were also required to undertake
physical activities actively. (3) Exercise inter-
vention: through sufficient communication with
patients, the doctors formulated individual
exercise plans form them according to their cur-
rent exercise amounts and durations as well as
their weight-loss goals. For example, if a patient
plans to lose 2 kg in about 1 month, the daily
energy deficit should be around 550 kilocalo-
ries, and 300 kilocalories should be addition-
ally consumed by doing moderate exercises for
1 to 1.5 h. If a patient plans to lose 1 kg in
about 1 month, the daily energy deficit needs to
be around 270 kilocalories, and 150 kilocalo-
ries need to be additionally consumed by doing
moderate exercises for 1 h [13]. Applicable
exercises include swimming, jogging, walking,
and other aerobic exercises with the duration
slowly increased from half an hourto 1 or 1.5 h
and the intensity gradually increased.
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The intervention lasted for 1 month and a
WeChat group was set up to visit the patients
once a month and for the yearlong online
supervision.

Observation indices

Vital signs: the BMI, FBG, SBP, DBP, TG, and TC
were measured using a glucometer, sphygmo-
manometer, and automatic biochemical ana-
lyzer before and at 12 months after the inter-
vention.

Health knowledge rate: before and at 12
months after the intervention, a questionnaire
designed for the study was used to learn ab-
out the patients’ health knowledge related to
metabolic syndrome, including the hazards,
risks, and prevention methods, and the blood
pressure, glucose and lipid control criteria. The
patients knew about the disease completely
if they correctly answered the 6 questions or
partially if only 2 to 5 questions were answer-
ed or little if only 1 question was answered
or if no answer was given. The health knowl-
edge rate = Complete knowledge rate + Partial
knowledge rate.

Changes in living habits: before and at 12
months after the intervention, the smoking
rate, alcohol drinking rate, and physical acti-
vity rate were recorded and compared. Criteria
[14]: smoking: at least 1 cigarette on average
each day for at least half a year, drinking al-
cohol: any kind of wine, two or more times a
week and over 50 g each time for at least 1
year, physical exercise: at least 3 times a week
and half an hour each time.

Self-competence of health management: the
38-item Adult Health Self-Management Ability
Scale (AHSMSRS) [15] was used for the evalua-
tions before and at 12 months after the inter-
vention. The scale covers self-management
behavior (14 items), self-management environ-
ment (10 items), and self-management recog-
nition (14 items). Each item was graded using
the five-point Likert system. The total scores
ranged between 38 and 190 and from 141 to
190 indicated high, from 90 to 140 indicated
moderate, and from 38 to 89 indicated low.

Sleep quality: the Pittsburgh Sleep Quality
Index (PSQI) [16] was used to evaluate the
patients’ sleep quality, duration, and efficiency,
time to fall asleep, sleep disorders, hypnotics,
and daytime dysfunction before and at 12
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months after the intervention. Each item was
given a score of 0, 1, 2, or 3 based on the se-
verity, and the total score ranged from O to 21.
A higher score indicates poorer sleep quality.

Quality of life: the SF-36 [17] was used to eva-
luate the patients before and at 12 months
after the intervention. It contains 36 items in
8 dimensions, namely, physical function (PF),
role-physical (RP), body pain (BP), vitality (VT),
role-emotional (RE), mental health (MH), social
function (SF), and general health (GH). The to-
tal possible score of each dimension is 100. A
higher score represents a higher quality of the
corresponding item.

Statistical analysis

The statistical analysis was performed with
SPSS 23.0. In the case of numerical data
expressed as the mean + standard deviation
(mean + SD), comparison studies were carried
out using t tests. In the case of nominal data
expressed as [n (%)], comparisons were carried
out using X2 tests for the intergroup compari-
sons. In the case of comparisons at multiple
points, ANVOA and F tests were used. The
graphics were drawn using GraphPad Prism 8.
For all the statistical comparisons, significance
was defined as P < 0.05.

Results
General employee information

Among the 300 patients with metabolic syn-
drome in this study, 220 (73.33%) were male
and 80 (26.67%) were female. The proportion
of males was higher than the proportion of
females (P < 0.05). In the 300 patients, 1
(3.33%) was 0-20 years old, 38 (12.67%) were
21-30 years old, 62 (20.67%) were 31-40 years
old, 50 (16.67%) were 41-50 years old, 49
(16.33%) were 51-60 years old, and no pati-
ents were over 60 years old. The symptoms
with a higher abnormal rate found in the phy-
sical examinations before the intervention in-
cluded light fatty liver, positive urinary protein,
obesity, low high-density protein, prostatic cal-
cification, and high triglycerides (Table 1).

Vital signs

Among the 300 patients with metabolic syn-
drome in this study, before the intervention,
their BMI was (27.45 + 1.93) kg/m?, their FGB
was (6.98 + 1.01) mmol/L, their SBP was
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Table 1. General information on the 300 employees (X + s)/[n (%)]

Materials Results
Gender Male 220(73.33)
Female 80 (26.67)
Age (y) 40.15 + 20.69
Age distribution 0-20 1(3.33)
21-30 38 (12.67)
31-40 62 (20.67)
41-50 50 (16.67)
51-60 49 (16.33)
>61 0 (0.00)
Abnormalities in the first physical examination Light fatty liver 54 (18.00)
Positive urinary protein 50 (16.67)
Overweight 48 (16.00)
Low high-density protein 20 (6.67)
Prostatic calcification 11 (3.67)
High triglyceride 17 (5.67)
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10.37) mmHg, (75.43 + 6.16)
mmHg, (1.72 + 0.20) mmol/L
and (4.52 + 1.03) mmol/L.
After the 1-year continuous
intervention, the BMI, FBG,
| SBP, DBP, TG and TC were
lower than they were before

the intervention, indicating sig-

nificant differences (P < 0.05)
(Figure 1).
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Figure 1. Changes in vital signs before and after the intervention. BMI (A),
FBG (B), SBP and DBP (C), and TG and TG were (D) reduced after the inter-

vention (P < 0.05). *P < 0.05 vs. before intervention.

(130.82 + 11.46) mmHg, their DBP was (84.19
+ 8.34) mmHg, their TG was (2.70 + 0.39)
mmol/L, and their TC was (6.38 + 1.02)
mmol/L; after the intervention, the values of
the corresponding indicators were (24.83 *
1.03) kg/m?, (5.61 + 0.98) mmol/L, (118.72 +
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FBG Health knowledge rate

D e Before intervention
m  After intervention

The complete knowledge ra-
— te, partial knowledge rate,
and unknown rate were 31
(10.33%), 96 (32.00%) and
173 (57.67%) before the inter-
vention, and 102 (34.00%),
175 (58.33%) and 23 (7.67%)
after the intervention (P <
0.05). The total knowledge
rate was 42.33% before the
intervention and 92.33% af-
ter the intervention. The total
knowledge rate after the inter-
vention was higher than it was
before the intervention (P <
0.05) (Table 2).

TC

Changes in living habits

The smoking rate, alcohol drinking rate, and
physical activity rate were 173 (57.67%), 198
(66.00%) and 142 (47.33%) before the inter-
vention, and 49 (16.33%), 53 (17.67%) and
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Table 2. Health knowledge rate before and after the intervention [n (%)]

Time Completely know Partially know  Unknown  Total knowledge rate

Before intervention (n = 300)

X2
P

31 (10.33)
At 12 months after intervention (n = 300) 102 (34.00)

96 (32.00) 173 (57.67) 127 (42.33)
175 (58.33) 23 (7.67) 277 (92.33)
170.489
< 0.000

Table 3. Living habits before and after the intervention [n

ognition AHSMSRS scores were

(%)] (53.69 £ 10.77), (40.12 + 6.38) and

e Smoking Alcohol Physical (55.49 + 9.36) before the interven-
rate drinking rate activity rate zofé and (332i1426i 56.39;)' (2f1.39 t

Before intervention 300 173 (57.67) 198 (66.00) 142 (47.33) 18 and (31.46 £ 6.05) after the

. ) intervention (P < 0.05) (Figure 2).

After intervention 300 49 (16.33) 53 (17.67) 241 (80.33)

X2 239.323 144.009 70.756 Sleep quality

P < 0.000 < 0.000 < 0.000

e Before intervention
m  After intervention
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Figure 2. Self-competence in health management
before and after the intervention. The self-manage-
ment behavior, self-management environment and
self-management recognition scores after scores of
intervention were significantly higher than they were
before the intervention (P < 0.05). *P < 0.05 vs. be-
fore intervention.

241 (80.33%) after the intervention. The smok-
ing rate and alcohol drinking rate after the
intervention were lower than they were before
the intervention, and the physical activity rate
after the intervention was higher than it was
before the intervention (P < 0.05) (Table 3).

Self-competence of health management

The self-management behavior, self-manage-
ment environment, and self-management rec-
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After the intervention, the sleep
quality, time to fall asleep, sleep
duration, sleep efficiency, sleep disorders, hyp-
notics and daytime dysfunction PSQI scores
were (0.72 £ 0.19), (0.80 + 0.22), (0.71 £ 0.23),
(0.83 £ 0.29), (0.68 + 0.13), (0.71 + 0.26), and
(0.67 + 0.27), after the intervention, which
were lower than the (1.98 + 0.34), (2.02 *
0.39), (2.12 + 0.27), (2.08 £ 0.30), (2.11 +
0.24), (1.86 + 0.47), and (1.95 + 0.42) before
the intervention, showing significant differenc-
es (P < 0.05) (Figure 3).

Quality of life

After the intervention, the PF, RP, BP, VT, RE,
MH, SF, and GH scores on the SF-36 were
(80.15 + 10.43), (82.61 + 10.15), (81.49 +
11.45), (80.49 + 10.75), (80.31 + 11.46),
(82.79 + 10.17), (81.25 + 11.46), and (83.92
+ 10.18), which were higher than the (68.75 +
8.94), (65.75 + 7.15), (66.39 + 7.82), (68.45 +
6.95), (70.12 + 7.45), (63.86 + 8.25), and
(64.75 + 7.49) before the intervention, showing
significant differences (P < 0.05) (Figure 4).

Discussion

The clinical features of metabolic syndrome are
general obesity, elevated blood pressure, glu-
cose and triglycerides and decreased DHP.
These features are also the risk factors for ath-
erosclerosis, so patients with metabolic syn-
drome are highly prone to atherosclerosis [18].
According to published studies, metabolic syn-
drome is associated with an increased risk of
ischemic cardiocerebrovascular disease and
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Figure 3. Sleep quality before and after the interven-
tion. After the intervention, the sleep quality, dura-
tion, and efficiency, time to fall asleep, sleep disor-
ders, hypnotics and daytime dysfunction were lower
than they were before the intervention (P < 0.05). *P
< 0.05 vs. before the intervention.

markedly elevated disability and death rates
in patients with cardiocerebrovascular disease
complications [19].

The clinical interventions for metabolic syn-
drome mainly emphasize improving the pa-
tients’ lifestyles and targeting various hazards
to reduce the high-risk status. Specifically, the
intervention means include weight control, diet
adjustment, an increased amount and inten-
sity of exercise, etc. In this study, the team col-
laboration management intervention was per-
formed, and a full-time management team was
set up for patients diagnosed with metabolic
syndrome after a physical examination to pro-
fessionally guide them in health education,
diet, and exercise. In the later stage, the pa-
tients were followed up through WeChat pro-
vided that they had mastered the correct me-
thods, so as to learn about their diets and self-
control in exercise, and to supervise, encour-
age, and guide them. After the 1-year interven-
tion, BMI, FBG, SBP, DBP, TG and TC were re-
duced in the 300 patients with metabolic syn-
drome (P < 0.05). Studies by other scholars
also demonstrated that diet and exercise inter-
vention can effectively improve the blood lipid,
glucose, and pressure levels of metabolic syn-
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Figure 4. Quality of life before and after the interven-
tion. After the intervention, the PF, RP, BP, VT, RE,
MH, SF, and GH scores were significantly higher than
they were before the intervention (P < 0.05). *P <
0.05 vs. before the intervention.

drome patients. These findings suggest that
the team collaboration management interven-
tion, including health education, diet and exer-
cise, can be an effective means of controlling
the body weight, blood glucose, blood pres-
sure, and lipid levels in patients with metabolic
syndrome and reducing hazards. The analysis
indicated that after the intervention, the pa-
tients’ diets were controlled and their amount
of exercise was increased. As a result, they
gradually lost weight and cut down their BMls.
The ingredients abundant in dietary fiber and
low in hypo-saturated fatty acids played a di-
rect role in controlling their blood pressure, glu-
cose, and lipids. In the dietary interventions,
the patients were instructed to choose diversi-
fied foods such as fish, poultry, eggs, lean
meat, vegetables, fruits, tubers, cereals, milk,
and beans and to decrease or eliminate their in-
take of fried, high-salt, and preserved foods
as well as animal oil [20]. The rational diets
reduce the burdens on the kidneys and heart,
and reduce the risk of heart failure, renal dys-
function and cardiac hypertrophy and the haz-
ards of cardiovascular and cerebrovascular
diseases [21]. Exercise is a widely accepted
and important method of health maintenance.
Keeping good physical exercise habits can re-
duce physical and mental pressure, improve
cardio-pulmonary functions, promote blood cir-
culation, and prevent various cardiovascular
and cerebrovascular diseases [22].

The total health knowledge rate was 42.33%
before the intervention and 92.33% after the
intervention (P < 0.05), suggesting that team
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collaboration management intervention can
affect the health knowledge degree related to
the disease. Patients can master more health
knowledge and consciously understand the
role of maintaining a healthy lifestyle in control-
ling their conditions, which also contributes to
the improvement of their nursing adherence.
Some studies proposed that health education
is an important method for increasing the
health knowledge of metabolic syndrome [23].
After the intervention, the smoking and alcohol
drinking rates were significantly decreased
and the physical activity rate was remarkably
increased (P < 0.05), which is closely related to
the active health education provided by the
nurses. Through health education, the patients
mastered more health knowledge and learned
about the adverse impacts of smoking and
drinking alcohol as well as the positive influ-
ence of physical exercise on the disease.
Therefore, they became more conscious of the
need to maintain a healthy lifestyle. According
to studies, smoking and drinking alcohol are
independent factors significantly raising the
incidence of metabolic syndrome [24]. The inci-
dence of metabolic syndrome is significantly
higher in smokers and drinkers than in non-
smokers and nondrinkers, and it is much lower
in people who exercise two to three times a
week than in those who never or seldom (<£1)
exercise [25]. After the intervention, the self-
competence of health management, sleep
quality, and quality of life scores were better
than they were before the intervention (P <
0.05). Improvement in the employees’ self-
competence in their health management skills
contributed to better sleep quality and quality
of life and depended on the nurses’ active in-
structions on health, diet and exercise. Studies
have shown a positive correlation between
self-management competence and quality of
life, which means that patients’ quality of life
can be improved by promoting their self-man-
agement competence [26]. Through constant
team collaboration management intervention,
patients maintained a health status in recogni-
tion, diet and exercise. It also changed the situ-
ation of employees with high work pressure,
such as irregular diet and insufficient exercise.
This means helping patients pay more atten-
tion to their health, keeping balanced diets
consciously and persisting in their exercises.
As a result, their conditions were effectively
improved.
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In conclusion, for enterprise employees with
metabolic syndrome, team collaboration man-
agement intervention is conducive to control-
ling vital signs, improving self-competence in
one’s health management, increasing the rate
of health knowledge, eliminating adverse liv-
ing habits, and ameliorating sleep quality and
quality of life. However, this study was defec-
tive as the study subjects were from the same
enterprise, such that they shared some simi-
larities as a whole, so they couldn’t represent
the entire population. Furthermore, it focused
on the intervention of metabolic syndrome and
its effects rather than analyzing the factors
leading to this disease. These defects shall be
supplemented and improved in the future stu-
dies.
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