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Background and Purpose: Unawareness of the risk factors is
one of the most important issues need to be settled for the stroke
prevention. We aimed to evaluate the awareness of risk factors for
Cerebrovascular Diseases (CVDs) among acute ischemic stroke pa-
tients, and to investigate the characteristics of patients who were
unaware of their risk factors in Shenzhen, China.
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Methods: Registered data on awareness of CVDs risk factors
of patients with confirmed Acute Ischemic Stroke (AlS) from June
2019 to December 2020 were analyzed in May 2021. The data were
extracted from the database of Shenzhen Quality Control Center
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Results: Totally, there were 5147 AlS patients with complete data
eligible for this study. AIS patients’ awareness regarding existing hy-
pertension, diabetes, dyslipidemia and Atrial Fibrillation (AF) was
76.1%, 76.2%, 24.2% and 53.4% respectively. Patients who were
lack of awareness of the CVDs risk factors were more likely to be
males, individuals with younger age and without medical insurance
or CVDs history.

Conclusions: The overall awareness of the CVDs risk factors was
suboptimal among AlIS patients in Shenzhen, especially for the ex-
isting dyslipidemia. Age was an independent factor associated with
the lack of awareness of the CVDs risk factors. The stroke screening
program should be extending to younger people.

Introduction

Stroke is a leading cause of disability worldwide and the
leading cause of death in China [1,2]. Although stroke mortal-
ity have decreased in the past decade, the number of stroke
survivors as well as the overall global stroke burden are still in-
creasing [3]. China is predicted to to have the highest estimat-
ed lifetime risk of stroke up to 39.3%, which would impose an
enormous disease burden [4]. Moreover, the burden of stroke
is aslo huge in younger people and the incidence of stroke is
still increasing in young people [5]. Shenzhen is an economi-
cally developed city in South China with median age of 31.95,
but with ischemic stroke incidence up to 102 cases per 100000
person-years [6,7].

Tracking and controlling of the modifiable stroke risk factors,
such as hypertension, diabetes and dyslipidaemia, are critical in
stroke prevention and management. However, the prevalence
of hypertension, smoking, diabetes as well as other modifiable
risk factors were still high in stroke survivors based on China
Stroke Statistics 2019 [8]. The prevalence of those risk factors
were even higher in Shenzhen compared with the average sta-
tus of China [9]. Previous studies indicated the awareness of

Cerebrovascular Diseases (CVDs) risk factors was lower in China
than Western countries [10,11]. Therefore, we suppose that
the unawareness of the risk factors is one of the most impor-
tant issues need to be settled for the stroke management and
prevention. But the awareness condition of CVDs risk factors is
still unclear among stroke patients in Shenzhen, China. In this
study, we aimed to assess the awareness of risk factors for CVDs
among Acute Ischemic Stroke (AlS) patients in Shenzhen, China.
In addition, investigation of the characteristics of patients who
were not aware of their risk factors to improve stroke manage-
ment and prevention strategies.

Methods

The Shenzhen Quality Control Center for Management of
Cerebrovascular Diseases was established since 2014. By the
end of 2020, there were overall 29 hospitals covers the whole
city registered patients admission to hospitals with acute cere-
brovascular diseases annually. All patients or their guardians
were informed consent to participate in this medical qual-
ity control program. Meanwhile, the data was public for appli-
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cation and de-identified. We retrospectively collected the regis-
tered clinical information of patients with acute ischemic stroke
from June 2019 to December 2020. All data were analyzed in
May 2021. The eligibility of each stroke case was confirmed by
brain Computed Tomography (CT) or Magnetic Resonance Im-
aging (MRI) during hospitalization. The glucose and lipids me-
tabolism were assessed by the fasting biochemical profiles on
the second morning after admission.

Data Collection and Definition of Variables

The demographic characteristics, including age, gender,
smoking status, medical insurance condition, Body Mass Index
(BMI) as well as self-reported history of stroke, Myocardial In-
farction (MI) and Transient Ischemic Attack (TIA), were extract-
ed from the database. We evaluated the patients’ awareness of
hypertension, dyslipidemia, diabetes and Atrial Fibrillation (AF)
by comparison their past medical history and clinical assess-
ment during hospitalization. Individuals were assessed as un-
awareness of hypertension if their admission mean (measured
three times) Systolic Blood Pressure (SBP) 2140mmHg or mean
Diastolic Blood Pressure (DBP) >90mmHg [12] but without
self reported hypertension history or taking antihypertensive
agents before admission. Diabetes were diagnosed as serum
fasting blood glucose level higher than 7.0mmol/l, or post-
prandial blood glucose higher than 11.1mmol/L with diabetic
related symptoms [13]. Patients met with the diagnostic criteria
but did not reported diabetes history or taking hypoglycemic
agents were assessed as unawareness of diabetes. Patients with
serum Lower Density Lipids (LDL) level higher than 130 mg/dI
(3.4mmol/l) [14] but without self reported dyslipidemia history
or taking lipid lowering agents before admission were evaluated
as unawareness of dyslipidemia. Unawareness of AF was de-
fined as electrocardiograph confirmed paroxysma or persistent
AF but lack of self reported AF history at admission.

Statistical Analysis

We presented continuous variables by MeantStandard de-
viation or medians [Interquartile Range (IQR)] based on wheth-
er data was normally distributed. Categorical variables were
presented by frequencies. Differences between aware and un-
aware groups were compared by means of the Kruskal-Wallis
nonparametric test for non-normal distributed continuous vari-
ables, and t-tests for normal distributed continuous variables.
Pearson’s Chi squared test was used for the comparison of cat-
egorical variables. The association of variables associated with
CVDs risk factors awareness was assessed in univariate logistic
regression analyses and a full multivariable model, including
predictors simultaneously. p values less than 0.05 were classed
as significant in all analyses Statistical analysis was performed
using SPSS software, version 22.0 (SPSS IBM Inc, Chicago, IL,
USA).

Results
Awareness of Hypertension

Overall, we collected 5147 acute ischemic stroke patients in
this retrospective study (Figure 1). There were 4369 (84.9%) pa-
tients diagnosed as hypertension, among which 3129 (71.6%)
patients knew the existence of disease. The rate of taking anti-
hypertensive medicines was about 61.6% among patients with
awareness of their hypertension. Patients unaware of their hy-
pertensive status were younger (61.80 vs 58.36, p<0.001) and
male-dominated (69.7% vs 76.3%, p<0.001). Patients had medi-
cal insurance (p=0.001) and illness history of stroke (p<0.001)
or Ml (p=0.046) might have better awareness of hypertension.
There were more smokers actually quit smoking (12.5% vs 7.8%,
p<0.001) and less current smokers (24.3% vs 31.1%, p<0.001)
among patients aware of hypertension. The LDL levels (2.93
vs 3.04mmol/l, p<0.001) and DBP (91 vs 93mmHg, p=0.001)

Table 1: Characteristics of AIS patients with or without awareness of their existing hypertension and diabetes.

Hypertension Diabetes

Awareness (n=3129) Unawareness (n=1240) pvalue = Awareness (n=1216) Unawareness (n=380) p value
Age (yrs) 61.80+12.91 58.36+13.18 <0.001 63.37+11.95 57.82+12.01 <0.001
Male (%) 69.7 76.3 <0.001 66.5 73.2 0.017
BMI (kg/m?) 23.88+3.49 23.64+3.21 0.032 23.764.05 24.21+2.92 0.043
Medical insurance(%) 64.1 58.5 0.001 65.8 58.9 0.017
Smoking status <0.001 0.010
Current (%) 24.3 311 22.8 29.7
Ever (%) 12.5 7.8 13.0 9.5
Never (%) 63.2 61.1 64.2 60.8
Stroke (%) 21.0 9.9 <0.001 27.0 9.5 <0.001
MI (%) 2.2 13 0.046 3.7 13 0.180
TIA (%) 3.0 2.6 0.548 3.4 3.2 1.000
Admission SBP (mmHg) 156 153 0.071 153.39+23.15 157.36+24.06 0.004

[142- 171] [144- 165]
Admission DBP (mmHg) 91 [82-101] 93 [85-101] 0.001 88 [79-96] 93 [85-103] <0.001
Admission NIHSS 3.65+4.28 3.58+4.14 0.605 3.83+4.22 4.12+4.47 0.248
FBG (mmol/l) >-82 >63 <0.001 8.83+3.57 11.04+3.68 <0.001
[5.12- 7.15] [5.02- 7.18]
HbA1C (%) 6.64+1.79 6.46+1.78 0.004 8.21+2.13 8.92+2.06 <0.001
LDL (mmol/I) 2.93+0.96 3.04+1.03 0.001 2.88+1.02 3.22+1.15 <0.001
HCY (mmol/l) 15.19+11.02 14.69+11.04 0.175 13.66+8.13 13.61+7.42 0.915
UA (umol/1) 353.0 344.0 0.019 342.86+101.09 339.71+99.28 0.594
[292.0- 423.0] [289.4- 409.0]

BMI: Body Mass Index, MI: Myocardial Infarction, TIA: Transient Ischemic Attacks, SBP: Systolic Blood Pressure, DBP: Diastolic Blood Pressure, LDL: Low-Density
Lipoprotein Cholesterol; HCY: Homocysteine; FBG: Fasting Blood Glucose; UA: Uric Acid; NIHSS: National Institutes of Health Stroke Scale

*p<0.05 was statistical significant.
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— Overall registered patients in database from
RSItaO Jun 2019 to Dec 2020.

5410 exclued by diagnosis:
intracranial hemorrhage (ICH): 3953
subarachnoid hemorrhage (SAH): 951
transient ischemic attack (TIA): 506

347 further exclued:
death during hopitalization: 226
incompleted datas:121

| N=5147 }—' Enrolled in the final analysis. ‘
Figure 1: Patients selected flow chart. This flow chart shows the
selection process by which the patients were submitted to final
analysis.

were slightly higher in patients showed unawareness of hyper-
tension, while the glucose (FBG, 5.82 vs 5.63mmol/l, p<0.001;
HbA1C, 6.64% vs 6.46%, p=0.004) and uric acid (UA, 353 vs
344umol/l, p=0.019) levels were higher in patients known their
blood pressure issues (details shown in Table 1).

Awareness of Diabetes

Overall, 1596 (31%) patients with acute ischemic stroke com-
bined with diabetes in this study. The rate of diabetes aware-
ness was about 76.2%. There were 865 (71.1%) patients with
awareness of their diabetes regularly taken hypoglycemic agent.
Individuals who were unaware of diabetes existence were more
likely to be obese (BMI, 23.76 vs 24.21 kg/m?, p=0.043) and
younger (63.37 vs 57.82, p<0.001). Males and patients without
medical insurance were more likely showed unawareness of
diabetes (p=0.004). There were less current smokers and more
ex-smokers among patients known their blood glucose issue
(p=0.010). Patients with illness history of stroke might show bet-
ter awareness of diabetes (p<0.001). Patients who were aware

of diabetes showed better controlled blood pressure (both SBP
and DBP), glucose and lipid level, than those who were lack of
awareness (Table 1).

Awareness of Dyslipidemia

Table 2 presented the characteristics of patients with or
without awareness of dyslipidemia or AF, respectively. 1333 pa-
tients (25.9%) were identified as dyslipidemia based on the se-
rum level of LDL, among which only about 24.2% patients were
aware of their blood lipids issues. The rate of taking lipid-lower-
ing medicines was about 35.4% in patients with awareness of
their dyslipidemia. Patients who were unaware of the dyslipid-
emia were more likely to be younger (63.62 vs 58.88, p<0.001)
and lack of medical insurance (71.7% vs 60.3%, p<0.001). The
awareness would be higher in patients with history of stroke or
Ml (p<0.001). The blood pressure (both SBP and DBP) and se-
rum lipid LDL levels were higher in patients without awareness
of dyslipidemia (2.93 vs 4.11 mmol/I, p<0.001).

Awareness of AF

In our analysis, there were 337 patients (6.5%) diagnosed
as AF with the awareness rate up to 53.4%. There were 115
(63.9%) patients with awareness of AF regularly taken antico-
agulants. Males and younger individuals (74.5 vs 66.0, p<0.001)
were more prominent in patients who were unaware of AF. Pa-
tients with stroke history had higher awareness of AF (p=0.002).
Patents with or without awareness of AF existence showed no
significant difference in levels of serum glucose, lipids, UA as
well as blood pressure (Table 2).

In addition, patients with younger age showed lower aware-
ness of their risk factors, including hypertension, diabetes, dys-
lipidemia and AF (Figure 2). We did not identified significant
difference in the severity of neurological dysfunction based on
the NIHSS score among patients who were aware or unaware of
their CVDs risk factors.

Table 2: Characteristics of AIS patients with or without awareness of their existing dyslipidemia and atrial fibrillation.

Dyslipidemia Atrial fibrillation
Awareness Unawareness Awareness Unawareness

(n=322) (n=1011) pvalue (n=180) (n=157) pvalue
Age (yrs) 63.62+13.43 58.88+13.44 <0.001 74.5 [65-81] 66 [52-76] <0.001
Male (%) 65.2 67.4 0.497 51.7 65.6 0.011
BMI (kg/m?) 24.06%3.09 24.02+3.11 0.878 23.29+3.17 22.88+3.08 0.235
Medical insurance(%) 71.7 60.3 <0.001 65.6 63.7 0.733
Smoking status 0.919 0.413
Current (%) 26.7 26.6 9.4 14.1
Ever (%) 11.2 10.4 11.7 10.9
Never (%) 62.1 63.0 78.9 75.0
Stroke (%) 44.1 11.9 <0.001 27.8 14.0 0.002
MI (%) 6.2 1.5 <0.001 6.7 7.0 1.000
TIA (%) 4.7 2.8 0.104 3.9 25 0.553
Admission SBP (mmHg) 151.11+22.37 157.48+23.90 <0.001 146.71+21.94 145.62+25.44 0.676
Admission DBP (mmHg) 87 [78-98] 92 [82-102] <0.001 86.67+15.03 87.10+16.25 0.804
Admission NIHSS 3.83+4.51 3.70+4.26 0.644 7.52+6.90 8.10+6.78 0.443
FBG (mmol/l) 6.93+3.24 7.26+3.21 0.110 6.58+2.15 6.43+2.07 0.523
HbA1C (%) 6.20 [5.60-7.40] 6.00 [5.60-7.40] 0.350 6.29+1.16 6.14+1.26 0.269
LDL (mmol/I) 2.93[2.18-3.63] 4.11 [3.83-4.50] <0.001 2.64+0.92 2.70+0.92 0.556
HCY (mmol/l) 15.80+12.58 14.70+£11.20 0.138 14.36+7.02 14.16+9.92 0.829
UA (umol/I) 352.38+102.68 372.92+109.21 0.003 351.05+108.87 342.42+112.33 0.475

BMI: Body Mass Index, MI: Myocardial Infarction, TIA: Transient Ischemic Attacks, SBP: Systolic Blood Pressure, DBP: Diastolic Blood Pressure, LDL: Low-Density

Lipoprotein Cholesterol; HCY: Homocysteine; FBG: Fasting Blood Glucose; UA: Uric Acid; NIHSS: National Institutes Of Health Stroke Scale
*P<0.05 Was Statistical Significant.
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Table 3: Factors respectively associated with the awareness of hypertension, diabetes, dyslipidemia and atrial fibrillation.

Hypertension Diabetes Dyslipidemia Atrial fibrillation
Covariates Univariate! Multivariable? Univariate! = Multivariable? | Univariate! = Multivariable? Univariate! Multivariable?
OR (95% Cl) OR (95% Cl) OR (95% Cl) OR (95% Cl) OR (95% Cl) OR (95% Cl) OR (95% Cl) OR (95% Cl)
Age (ref= age=60)
0.25 (0.16- 0.43(0.27- 0.17 (0.07-
<45 0.43 (0.35-0.53) 0.50 (0.40-0.63) 0.28 (0.18-0.45) 0.48 (0.29-0.80) 0.21 (0.08-0.57)
0.38) 0.68) 0.45)
0.48 (0.37- 0.60 (0.45- 0.37 (0.21-
45-59 0.73 (0.64-0.84) 0.81 (0.70-0.94) 0.53 (0.41-0.69) 0.59 (0.43-0.82) 0.39(0.21-0.72)
0.61) 0.79) 0.66)
0.73 (0.56- 0.99 (0.70- 0.56 (0.36-
Male sex 0.72 (0.62-0.83) 0.75 (0.63-0.89) 0.85 (0.63-1.15) 0.96 (0.68-1.36) 0.57 (0.34-0.94)
0.94) 1.18) 0.87)
BMI (ref= BMI<16)
0.58 (0.07- 1.11 (0.12- 0.79 (0.51- 2.22 (0.20- 2.62 (0.20-
16.01-24.99 1.64 (0.71-3.81)  2.04 (0.86-4.85) 1.44 (0.24-8.53)
4.84) 10.14) 4.08) 24.74) 34.78)
0.44 (0.05- 0.82 (0.16- 1.85 (0.31- 2.65 (0.23- 3.71(0.27-
>25 1.75(0.75-4.01)  2.44 (1.02-5.84) 0.95 (0.10-8.74)
3.72) 4.27) 11.06) 30.31) 50.94)
o 1.34 (1.06- 1.67 (1.27- 1.09 (0.69-
Medical insurance 1.26 (1.11-1.44) 1.30(1.13-1.49) 1.45(1.13-1.85) 2.03 (1.50-2.74) 1.28 (0.80-2.07)
1.70) 2.20) 1.70)
Smoking status
(ref=never smoke)
0.73 (0.56- 1.02 (0.76- 0.64 (0.32-
Current 0.76 (0.65-0.88) 0.94 (0.79-1.10) 0.98 (0.73-1.32) 1.36 (0.95-1.95) 1.27 (0.58-2.79)
0.94) 1.34) 1.26)
1.30(0.88- 1.09 (0.72- 1.02 (0.51-
Ever 1.54 (1.22-1.96) | 1.68 (1.31-2.15) 1.35 (0.89-2.04) 1.12 (0.70-1.79) 1.24 (0.59-2.63)
1.92) 1.64) 2.02)
Comorbidity
3.53 (2.45- 5.86 (4.38- 2.36 (1.35-
Stroke 2.42(1.97-2.97)  2.24(1.82-2.76) 3.07 (2.12-4.46) 5.92 (4.36-8.03) 2.38 (1.31-4.33)
5.09) 7.84) 4.12)
2.88 (1.14- 4.40 (2.22- 0.95 (0.41-
Ml 1.75(1.01-3.02) | 1.55(0.89-2.71) 2.27 (0.88-5.86) 3.64 (1.72-7.73) 0.71(0.27-1.82)
7.31) 8.70) 2.21)
1.07 (0.56- 1.72 (0.90- 1.55 (0.44-
TIA 1.16 (0.77-1.74) 1.19 (0.79-1.80) 0.95 (0.48-1.87) 1.47 (0.70-3.06) 1.34(0.35-5.11)
2.06) 3.25) 5.39)

*Univariate column of the table is the isolated association of the specific factor with the awareness of hypertension, diabetes, dyslipidemia and atrial fibrillation,

respectively.

2Multivariable column is the association of the specific factor with the awareness of those modifiable risk factors after adjustment for all other factors shown in

the table.
Statistic values of P<0.05 are indicated in bold.
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Figure 2: Awareness of hypertension, diabetes and atrial fibril-
lation among acute ischemic stroke patients in Shenzhen by age
groups.

Hypertension Diabetes Dyslipidemia

Factors that Influence Awareness of CVDs Risk Factors

Factors independently associated with the awareness, fol-
lowing adjustment for age, gender, BMI, medical insurance con-
dition, smoking status and history of cerebrovascular diseases
(using multiple models), are reported in Table 3. Patients with
younger age were less likely to be aware, while patients with
previous history of stroke were more likely to be aware of all
the CVDs risk factors we analyzed. Medical insurance condition
was independent related with the awareness of most CVDs risk
factors, expect for AF.

Discussions

The overall prevalence of hypertension (84.9%) in our study
was similar to the data from National Epidemiological Survey

of Stroke (NESS) in China 2013 (84.2%), but much higher than
the data from CNSR 11l (63.0%) [8]. As for the awareness, there
were 71.6% patients known their blood pressure issues, which
was slightly higher than overall Chinese people but still lower
than individuals from western countries [10,15]. We indicated
that males were more likely to ignore their preexisting hyper-
tension, which was consistent with the characteristics of U.S.
adults but not for eastern Chinese, even though the prevalence
of hypertension might be higher in males based on previous
studies [10,15-18]. In keeping with earlier findings, younger
patients in our study showed higher risk of being unaware of
their hypertension [19,20]. Meanwhile, patients without medi-
cal insurance were supposed to be unaware of the existence of
hypertension, which mainly caused by the economic concerns.
Former studies also demonstrated that lower income was asso-
ciated with lower awareness of hypertension [20-22].

Positive past history of stroke or MI might increase the
awareness of hypertension in our analysis, but the association
of MI became insignificant after adjusting confounders, stayed
the same with previous researches [23]. Besides, patients quit-
ting smoke and obesity were more likely aware of their existing
hypertension. Since measurement of blood pressure is a kind
of easy and noninvasive procedure. Thus, the hypertension was
easier to be detected than other CVDs risk factors as long as im-
proving the personal motivation. Nevertheless, the blood pres-
sure showed no clinical significant different in patients no mat-
ter they knew their own hypertensive issue or not. In addition,
the blood serum glucose levels were even higher in patients
with awareness of presence of hypertension. Hence, awareness
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of the disease was the first but not the only step, patients also
need to pay more attention to the blood pressure control.

The prevalence of diabetes in our AIS patients was about
31% slightly higher than the data from CNSR Il [8]. While the
awareness rate of diabetes was about 76.2%, which was low-
er than several other studies but still in line with the range of
most previous researches [24-27]. Among patients who were
unaware of their diabetic status, there were more younger indi-
viduals, males as well as individuals without medical insurance.
In consistent with a recent study conducted in Dubai, females
and individuals with health insurance and higher monthly in-
come showed better knowledge of the diabetes [26]. Although
female gender was associated with decreased awareness of
diabetes in Malaysia [27]. Different from hypertensive patients,
the blood glucose control was kind of well in patients known
their diabetic issues, since their serum blood glucose levels
were lower than those without awareness. Additionally, the
mean blood pressure (both SBP and DBP), serum LDL level as
well as BMI were also lower in patients presented with aware-
ness of diabetes. This might kind of due to well knowledge of
their healthy promoted good control of glucose as well as other
metabolism issues, since hyperglycemia was one of the most
critical issues in the metabolic syndrome [29,30].

Overall, 1333 patients (25.9%) were identified as dyslipid-
emia based on the serum level of LDL, which was much slightly
lower than general Chinese people from NESS but much higher
than acute ischemic stroke patients from CNSR Il [8]. There
were only 24.2% patients knew their dyslipidemic status, which
was close to the previous data [31]. In keeping with other stud-
ies, more younger patients and patients without medical insur-
ance were likely to be unaware of the existence of dyslipidemia
[32,33]. Patients with stroke and Ml history might have increased
awareness of their lipid dysbolism, the same phenomenon
were also found in previous research [34]. But the association
between Ml history and risk factors awareness became insignif-
icant after adjusting other confounders. Patients controlled the
lipids more effectively if they knew their lipids issues. The blood
pressure levels were also slightly lower in patients who were
aware of their dysilipidemia, although the mean blood pressure
was still not ideal for the stroke prevention. Different from the
awareness of other risk factors in our study, there was no sig-
nificant gender difference between patients who were aware
or unaware of their dyslipidemic problems. The gender differ-
ence was also negative in in northeast China as well as Switzer-
land, which might be due to the increased risk of dyslipidemia
in menopause women [34,35].

The prevalence of AF in our study was aligned with the prev-
alence among AIS patients in CNSR Il [8]. Up to 53.4% patients
were aware of their abnormal heart rhythm.The awareness
condition seemed to be better than elderly people in Ireland
but still lag behind individuals in Estonia [15,36]. Older and
females patients were more prominent in patients who were
aware of the AF condition the same as elderly Irish population
[36]. Patients with increased Charlson Comorbidity Index was
associated with higher awareness of AF in ATRIA-CVRN study
[37]. Similarly, among patients with well understanding of their
abnormal heart rhythm, there were more patients combined
with past history of stroke in the present study.

Additionally, older patients showed better awareness of their
CVDs risk factors in our study, among which patients younger
than 45 years old demonstrated lowest awareness of their hy-
pertension, diabetes, dyslipidemia as well as AF. Actually, young

patients throughout the world are found to be less aware of
their existing stroke factors, even though the incidence rate of
stroke in young people is still increasing at present [32,38,39].
Furthermore, based on our study, the treatment conditions of
hypertension (61.6%), diabetes (71.1%), dyslipidemia (35.4%)
and AF (63.9%) were also suboptimal, which would be another
important issue need to be settled while improving the aware-
ness of CVDs risk factors.

There are several limitations of our study. Firstly, there might
be underestimated dyslipidemia condition, since we diagnose
the dyslipidemia only based on serum LDL level. Actually, LDL
is one of the most issues factors need to be well controlled for
the secondary prevention of stroke, and the serum LDL level
change align with serum cholesterol in most cases. Secondly,
the blood pressure level as well as the blood glucose level might
be transitory increased because of the stress reaction. There-
fore, we measured three times a day and calculated mean value
to assess the admission mean blood pressure. The blood glu-
cose was assessed by the fasting biochemical profiles on the
second morning after admission to minimize the effect of stress
reaction caused by the acute ischemic stroke. Thirdly, this is a
cross sectional study aimed to describe the status of CVDs risk
factors awareness among AIS patients in Shenzhen. And some
key factors is missing in our present study, such as education
level that might also influence the awareness of CVDs risk fac-
tors, although this effect might be less in young population. The
results of our study is not sufficient to identify the cause-and-
effect conclusions, and we are conducting the prospective co-
hort to evaluate the potential contributing factors as well as the
compliance of the treatment of each risk factor.

Conclusion

The overall awareness of the CVDs risk factors was subop-
timal among AIS patients in Shenzhen, especially for the exist-
ing dyslipidemia. We indicated that males and younger patients
and patients lacking of medical insurance, past illness history
of stroke or MI were more likely to be unaware of their exist-
ing modifiable CVDs risk factors. The overall control of blood
glucose and lipids as well as blood pressure were still need to be
improved in patients with acute ischemic stroke, especially for
those who knew less about their own health issues. More im-
portantly, we should pay more attention to the improvement of
the awareness of CVDs risk factors in people younger than 45
years old in Shenzhen, since the stroke screening program of
China are mainly at the service of patients older than this age
threshold.
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