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Abstract
Objective: Stroke is the leading cause of death and disability, and is closely related to a lack of exercise. Currently, most Chinese
medical staff members lack exercise and may be at risk for stroke. We sought to determine the risk factors for stroke and study the
significance of health-related physical fitness testing in stroke prevention among Chinese medical staff members.
Methods: A total of 627 subjects from Urumqi, Xinjiang, China, were included in the study and a survey was conducted from 1st
January 2016 to 1st February 2016. Stroke screening and health-related physical fitness testing were completed according to the
standard protocol, and the related data were analyzed.
Results: Based on the screening, 27.6% (n¼ 173) of the subjects were at high risk for stroke. The top risk factors for stroke in these
subjects were dyslipidemia, lack of exercise or mild physical activity, being overweight or obese, and high blood pressure. Body
weight, body mass index, body fat, visceral fat area, body fat percentage, and basal metabolic rate were significantly higher
(P < 0.01) in subjects at high risk for stroke than in subjects who were not at high risk. Lung capacity, step index, grip test, vertical
jump, and sit-up/push-up index were significantly lower (P < 0.01) in subjects at high risk for stroke than in subjects who were not
at high risk.
Conclusions: A large proportion of China's on-the-job medical personnel is at high risk for stroke. This may be related to the nature
of the profession and warrants more attention from the society. The health-related physical fitness measurement parameters in
subjects at high risk for stroke were significantly different from those in subjects who were not at high risk. Screening and health-
related physical fitness testing in medical staff members may contribute to stroke prevention. More rigorous controlled clinical
trials will be needed in the future.
© 2017 Chinese Medical Association. Production and hosting by Elsevier B.V. on behalf of KeAi Communications Co., Ltd. This is
an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction

Stroke is one of the common diseases that endanger
human health. Many factors have been reported to
contribute to stroke occurrence, including genetic
factors, poor eating habits and lifestyle, being
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overweight, dyslipidemia, hypertension, and dia-
betes.1e6 Exercise and physical activity play an
important role in stroke prevention,7e10 while on the
job, medical staff members lack exercise and moderate
physical activity may be risk factors for stroke. How-
ever, limited data and occupational characteristics are
available in China.11e13 Screening patients who may
be at risk for stroke is very important for stroke pre-
vention.10,14e18 As a result, a survey of on-the-job
medical staff members is needed to identify in-
dividuals at risk for stroke as well as the key risk
factors.

A health-related physical fitness test is one of the
methods used to measure the level of human health,
including heart and lung endurance, muscle strength
and endurance, body composition, and
flexibility.9,19e23 Previous studies have demonstrated
that health-related physical fitness tests and compre-
hensive evaluations of the health status of the body are
important in identifying early risk factors of cardio-
vascular disease.21,22,24e29 However, studies investi-
gating the relationship between stroke and health-
related physical fitness are still lacking at this time.
To determine the risk factors for stroke and explore the
significance of health-related physical fitness testing in
stroke prevention, we performed a survey in 627
medical staff members using stroke high-risk popula-
tion screening and a health-related physical fitness test.

Methods

Ethics statement

This study was approved by the First Affiliated
Hospital of Xinjiang Medical University Medicine
Ethics Committee. Subjects were treated in accordance
with the Helsinki Declaration on the participation of
human subjects in medical research. Written informed
consent was obtained from all the study participants.

Study subjects

This survey was conducted from 1st January 2016
to 1st February 2016. A total of 627 on-the-job medical
staff members from Urumqi, Xinjiang, China, were
included in the study, including 111 men and 516
women. The age range of the subjects was 20e60
years (mean age, 39.2 ± 9.3 years). According to the
standard protocols,30 stroke screening and health-
related physical fitness tests were completed within
the time limit and the related data analyzed. The in-
clusion criteria were as follows: i) normal activity
ability; and ii) normal working ability. The exclusion
criteria were as follows: i) age outside the 20e60 years
range; and ii) serious chronic illness and/or disability.

Stroke screening of the high-risk population

Stroke screening was completed according to spe-
cial screening protocols and Implementations of the
Pilot Program for the Screening and Intervention of
High Risk Population in the National Health Care
Reform Program in 2011.30 The specific risk factors
included: i) history of hypertension (�140/90 mm Hg)
or use of antihypertensive drugs; ii) atrial fibrillation or
obvious pulse numbers; iii) smoking; iv) dyslipidemia
or unknown; v) diabetes mellitus; vi) no physical ex-
ercise (�3 times a week, � 30 min every time, �1
year; or workers engaged in mild manual); vii) body
mass index (BMI) � 26 kg/m2; or viii) family history
of stroke.

Subjects with >3 risk factors for stroke, or a history
of stroke or transient ischemic attack, were classified
into the high-risk group, and subjects with �3 risk
factors for stroke were included in the non-high-risk
group.30

Health-related physical fitness test

Individual cardiopulmonary endurance was tested
using a Monark 828E bicycle ergometer and classical
step test. Data were calculated using related processing
software. The test was performed according to the in-
structions of the instrument. Parameters including
height (cm), weight (kg), lung capacity (ml), step test
index, sit and reach (cm), balance test (s), nerve re-
action time (s), grip test (kg), vertical jump (cm), sit
ups/push ups (BPM), BMI, body fat (kg), basal meta-
bolic rate (cal), visceral fat area (cm2), and body fat
(%) were recorded.31

A body composition analyzer (bio-impedance in-
dicators, South Korea) was used to test the body fat
rate and for other human body composition analyses.

Statistical methods

Data description and analyses were carried out
using the SPSS 17 software. The mean ± standard
deviation were calculated for continuous quantitative
data, and differences between the two groups were
compared using the Student's t test. The data were
described using percentages (%) and compared using
the Chi-square test. Results with P values less than
0.05 were considered statistically significant.
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Results

General subject characteristics

The general characteristics of the subjects in this
study are described in Table 1. Of 627 subjects, 17.7%
(111 participants) were men and 82.3% (516) were
women; the age range was 20e60 years (mean ± SD,
39.2 ± 9.3 years). The ethnic distribution was as fol-
lows: Han, 80.1% (502); Uygur, 16.1% (101); other
minorities, 3.8% (24).

Based on the screening results, 27.6% (173 partic-
ipants) of subjects had a high risk for stroke. Of these
subjects, 95.5% (600) lacked exercise or light physical
labor, 88.4% (555) had dyslipidemia, 22.3% (140)
were overweight or obese, 8.6% (54) had hypertension,
2.9% (18) had atrial fibrillation, 2.5% (16) had
Table 1

The general characteristics of the subjects included in this study.

Variables High-risk

group (n ¼ 173)

Non-high-risk

group (n ¼ 454)

Age, years, n (%)

22e40 84 (48.6) 279 (61.5)

41e60 89 (51.4) 175 (38.5)

Gender, n (%)

Male 65 (37.6) 46 (10.1)

Female 108 (62.4) 408 (89.9)

Ethnics, n (%)

Han 129 (74.6) 373 (82.2)

Uygur 36 (20.8) 65 (14.3)

Other 8 (4.6) 16 (3.5)

Hypertension, n (%)

Yes 49 (28.3) 5 (1.1)

No 124 (71.7) 449 (98.9)

Dyslipidemia, n (%)

Yes 170 (98.3) 385 (84.8)

No 3 (1.7) 69 (15.2)

Diabetes, n (%)

Yes 9 (5.2) 7 (1.5)

No 164 (94.8) 447 (98.5)

Overweight or obesity, n (%)

Yes (BMI � 26 kg/m2) 131 (75.7) 9 (2.0)

No (BMI ＜ 26 kg/m2) 42 (24.3) 445 (98.0)

Lack of exercise or mild physical activity, n (%)

Yes 167 (96.5) 433 (95.4)

No 6 (3.5) 21 (4.6)

Smoking history, n (%)

Yes 21 (12.1) 2 (0.4)

No 152 (87.9) 452 (99.6)

Atrial fibrillation, n (%)

Yes 16 (9.2) 2 (0.4)

No 157 (90.8) 452 (99.6)

Family history of stroke, n (%)

Yes 2 (0.3) 0 (0)

No 171 (98.8) 454 (100)

BMI: body mass index.
diabetes, 3.7% (23) smoked, and 0.3% (2) had a family
history of stroke. The top risk factors for stroke in the
high-risk group were dyslipidemia, lack of exercise or
mild physical activity, being overweight or obese, and
hypertension. However, significantly abnormal rates in
other indicators were few. The proportion of men and
mean age were significantly higher in the high-risk
group than in the group not at high risk for stroke
(P < 0.01).

Comparisons of health-related physical fitness test
results between the high-risk group and the group not
at high risk

Compared with subjects who were not at high risk
for stroke, the body weight, BMI, body fat, visceral fat
area, body fat percentage, and basal metabolic rate
were significantly higher in subjects at high risk for
stroke (P < 0.01). In addition, the lung capacity, step
index, grip test, vertical jump, and sit-up/push-up index
were significantly lower in the high-risk group than in
the non-high-risk group for stroke (P < 0.01; Table 2).

Discussion

With the continuous development of China's econ-
omy and improvement in the standard of living of the
public in the recent years, the disease spectrum in the
Chinese population has changed significantly. The
incidence of some cardiovascular diseases, including
stroke, continue to increase.6,10,17,32e39 Unfortunately,
stroke is associated with high mortality and disability
rates.40e43 Therefore, early prevention of stroke is very
important. Screening the population for stroke risk
factors and health assessment can identify patients who
are at high risk early. This will not only reduce the rate
of fatality and disability, but also relieve the economic
burden of families and the society at large. Therefore,
it is of great importance to investigate the main risk
factors for stroke and the high-risk populations for
prevention and health management services. In recent
years, the Chinese government has also initiated a
screening and early intervention program for in-
dividuals at high risk for stroke.

The risk factors for stroke are diverse in nature and
can be divided into preventable and non-preventable
factors. Among the eight known risk factors for
stroke, only 3 (age, gender, and family history) are
non-preventable. The other risk factors, including
dyslipidemia, smoking, being overweight or obese, and
lack of exercise, can be rectified early through health
management. In this study, the main risk factors for



T
ab
le

2

C
o
m
pa
ri
so
n
o
f
h
ea
lt
h
-r
el
at
ed

p
h
y
si
ca
l
fi
tn
es
s
p
ar
am

et
er
s
b
et
w
ee
n
th
e
st
ro
k
e
h
ig
h
-r
is
k
g
ro
u
p
an
d
n
o
n
-h
ig
h
-r
is
k
g
ro
u
p
.

G
ro
u
p
s

H
ei
g
h
t,
cm

W
ei
g
ht
,

k
g

L
u
n
g
's

ca
p
ac
it
y,

m
l

S
te
p
te
st

in
d
ex

S
it
an
d

re
ac
h
,
cm

B
al
an
ce

te
st
,
s

N
er
ve

re
ac
ti
o
n

ti
m
e,

s

G
ri
p

te
st
,
k
g

V
er
ti
ca
l

ju
m
p
,

cm

S
it
u
p
s/

p
u
sh

u
p
s,

B
P
M

B
o
d
y

m
as
s

in
d
ex

N
er
ve

re
ac
ti
o
n

ti
m
e,

s

B
o
d
y

fa
t,
k
g

B
as
al

m
et
ab
o
li
c

ra
te
,
ca
l

V
is
ce
ra
l
fa
t

ar
ea
,
cm

2
B
o
d
y

fa
t,
%

H
ig
h
-r
is
k

g
ro
u
p

(n
¼

1
7
3
,
m
ea
n
±

S
D
)

1
6
5
.2

±
8
.2

7
3
.9

±
1
1
.2

2
7
6
6
±

6
7
7

5
3
.1

±
7
.3

7
.1

±
7
.3

1
8
.9

±
3
.1

0
.5
1
±

0
.0
8

2
7
.1

±
7
.8

2
0
.3

±
6
.5

1
8
.3

±
9
.4

2
7
.0

±
3
.1

0
.5
1
±

0
.0
8

2
4
.9

±
5
.9

1
4
0
9
±

1
9
8

1
2
0
.0

±
3
4
.5

3
4
.1

±
6
.9

N
o
n
-h
ig
h
-r
is
k

g
ro
u
p

(n
¼

4
5
4
,
m
ea
n
±

S
D
)

1
6
2
.0

±
6
.7

5
8
.8

±
7
.8

2
9
6
0
±

8
7
9

5
7
.4

±
8
.6

9
.7

±
7
.0

2
1
.6

±
2
.3

0
.5
6
±

0
.1
2

3
3
.1

±
1
1
.4

2
4
.2

±
9
.6

2
1
.9

±
7
.8

2
2
.4

±
2
.3

0
.5
6
±

0
.1
2

1
7
.7

±
4
.3

1
2
5
9
±

1
2
5

8
1
.0

±
2
5
.8

2
9
.9

±
5
.2

t
va
lu
e

�4
.5
04

�1
6
.1
8
3
�2

.6
2
6

5
.8
6
7

4
.1
98

1
.2
12

0
.6
64

�6
.3
21

�3
.4
49

3
.1
55

�1
8
.0
2
4
0
.6
64

�1
3
.0
5
5
�8

.2
9
3

�1
2
.0
7
6

�6
.5
1
6

P
va
lu
e

0
.0
00

0
.0
0
0

0
.0
0
9

0
.0
0
0

0
.0
00

0
.2
26

0
.5
07

0
.0
00

0
.0
01

0
.0
00

0
.0
0
0

0
.5
07

0
.0
0
0

0
.0
0
0

0
.0
0
0

0
.0
00

132 Y.-S. Wang et al. / Chronic Diseases and Translational Medicine 3 (2017) 129e134
stroke in the high-risk group were dyslipidemia, lack
of exercise or mild physical activity, being overweight
or obese, and hypertension. However, significantly
abnormal rates in other indicators were relatively
small.

Due to the shortage of doctors in China, most
medical staff members have to work long hours11e13; a
sedentary lifestyle and lack of exercise is common.
Therefore, the medical staff members are prone to
dyslipidemia, being significantly overweight or obese,
and hypertension. This survey indicated a high pro-
portion of subjects at high risk for stroke among on-
the-job medical staff members. Furthermore, the risk
for men was more than thrice as high as the risk for
women. The proportion of elderly patients at high risk
for stroke was also higher than the proportion of
elderly patients not at high risk, suggesting that age
may be an independent risk factor for stroke. More
attention should be paid to the prevention and timely
health intervention among elderly medical workers.
Our survey also found that the top risk factors for
stroke included dyslipidemia, lack of exercise or mild
physical activity, being overweight or obese, and hy-
pertension. However, significantly abnormal rates in
other indicators were few. Therefore, prevention
management of stroke should focus on these factors in
the future.

Health-related physical fitness mainly includes
cardiovascular fitness, body composition, muscle
fitness, and flexibility. Exercise has a relatively large
impact on health-related physical fitness. Health-
related physical fitness assessment has a significant
impact on the progression of many chronic dis-
eases.21,22,28,29,44,45 We found that parameters of
health-related physical fitness among medical staff
members in the high-risk group were different from
the non-high-risk group for stroke. Compared with
subjects not at high risk for stroke, body weight,
BMI, body fat, visceral fat area, body fat percentage,
and basal metabolic rate were significantly higher in
subjects at high risk for stroke. The lung capacity,
step index, grip test, vertical jump, and sit-up/push-
up index were significantly lower in subjects at
high risk for stroke, compared with the group not at
high risk. This suggests that health-related physical
fitness in the population at high risk for stroke is
poor, and may result in the onset of symptoms of
stroke. Based on these results, we believe that stroke
screening and health-related physical fitness testing
in medical staff members may contribute to stroke
prevention.
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However, this study had some limitations: i) small
number of cases; ii) cross-sectional study design (instead
of a follow up cohort study design, i.e., patient outcomes
were not followed up); and iii) bias related to differences
in age, gender, and other confounding factors.

Conclusions

In brief, a large proportion of China's on-the-job
medical personnel is at high risk for stroke. This may
be related to the nature of the profession, and needs
more attention from the society. The health-related
physical fitness measurement parameters in subjects
at high risk for stroke were significantly different from
those in patients who were not at high risk. Screening
and health-related physical fitness testing in medical
staff members may contribute to stroke prevention. In
the future, more rigorous controlled clinical trials will
be needed.
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