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Abstract

Objective : To determine prevalence and associated risk factors of stroke in Thawung hospital, Thawung
district , Lopburi province

Materials and methods : We collected demographic data, history taking, physical examination,
laboratory results and diagnosis of NCDs (hypertension, dyslipidemia, diabetes mellitus, heart diseases,
chronic kidney disease ) patients from recorded computer data during last 5 years (2016-2020), including
age, gender, healthcare coverage, smoking, alcohol drinking, BMI, blood pressure, FBS, HbAlc, triglyceride,
LDL, provisional diagnosis of stroke (2016-2020), underlying hypertension, dyslipidemia, diabetes mellitus,
heart diseases, chronic kidney disease in 3,777 patients. Descriptive statistics was used to analyze
demographic data. Logistic regression was used to determine associated factors of stroke.

Results : The five-year prevalence of stroke among NCDs patients in Thawung hospital was 9.3 %. The
associated risk factors from multivariate analysis were gender, age, BMI, hypertensive crisis (SBP =180 or
DBP =110 mmHg), smoking and alcohol drinking.

Conclusion : Good control of BMI and blood pressure could prevent stroke while cessation of smoking
and alcohol drinking are also important risks. So, Public health interventions aimed to prevent and reduce
stroke should be designed and provided.

Keywords : Stroke, NCDs (hypertension, dyslipidemia, diabetes mellitus, heart diseases, chronic kidney

disease )



Introduction : Stroke is one of major life-threatening disorders in the world. In Thailand, stroke has been
increasing year by year (304,807 patients in 2017 and 331,086 in 2018 " The prevalence of stroke in
Thailand was 1.88% . It’s most common in patients > 65 years old (2.7%). : The prevalence of stroke in
Bangkok was 3.34%, in Central regions was 2.41%, in Southern regions was 2.29%, in Northern regions was
1.46%, and in Northeastern regions was 1.09%." Factors affecting stroke are age, gender, address, lifestyle
and underling diseases. There should be medical technology and individual care of stroke for treatment
and prevention of stroke’s complication.

Objective : To determine prevalence and associated risk factors of stroke in Thawung hospital, Thaung
district, Lopburi province

Methods : A cross-sectional study was conducted to determine prevalence and associated risk factors

Population : Patients in NCDs clinic (hypertension, dyslipidemia, diabetes mellitus, heart diseases and

chronic kidney disease) in Thawung hospital, Thawund district, Lopburi province.

Sample size calculation : Prevalence of stroke in Thai population was 2.41 % from Thai Epidemiologic
Stroke (TES) Study , 201115 . The tolerance was 0.The sample size was 3,890 .

Ethical consideration : We received project approval from the research project review subcommittee.
Royal Thai Army Medical Department No. on

Data collection : After receiving approval to collect information, we submitted a letter requesting
permission to Thawung hospital, Thawung district, Lopburi province to collect patients’ data who’ve been
in NCDs clinic (hypertension, dyslipidemia, diabetes mellitus, heart diseases, chronic kidney disease) since

2016 and 2020 from medical record.

Data analysis : We used a computer program for data analysis. The statistics used for study were
descriptive statistics and analytical statistics -logistic regression with statistical significance at 0.05.

Results : For characteristics of data of patients in NCDs clinic: Sorting by gender, female was 64.1 % and
male was 35.9 %. Sorting by age, patients at age 60 or less than 60 was 29.4 %. while more than 60 was
70.6 %. Sorting by healthcare coverage, civil servant medical benefit scheme was 78.8 %, social security
scheme was 8.0 %, universal coverage was 13.4 %. self payment was 0.5%. Patients without smoking
history was 92.4 % and with smoking history was 7.6 %. Patients without alcohol drinking was 92.5 %

and with alcohol drinking was 7.5 %. Patients in NCDs clinic with dyslipidemia were 11.3 %, with



hypertension were 85.3 %, with diabetes mellitus were 42.0 %, with heart diseases were 10.6 % and with
chronic kidney disease were 17.7 %.For laboratory results : Patients with hypertensive crisis were 2.7 %.
Patients with FBS equal or more than 126 mg/dl were 17.7 %. Patients with HbA1C equal or more than
6.5% were 18.2%. Patients with triglyceride equal or more than 150 mg/dl were 31.4 %. Patients with LDL
equal or more than 130 mg/dl were 17.8 %.From the study , the prevalence of stroke was 9.3 % including
ischemic stroke was 0.7 %, hemorrhagic stroke was 0.1 % and unspecified type of stroke was 8.5 %. From
multiple logistic regression for the associated risk factors of stroke, male are at higher risk being stroke
1.62 times than female (= Cl z1.22-2.14, p-value <0.001). Patients at age 60 or more than 60 are at higher
risks being stroke 1.38 times more than patients younger than 60 years ( = Cl %951.02 — 1.87, p- value
0.036). Every increased 1l<g/m2 increases risk being stroke 0.97 times ( = Cl 9%950.95 - 0.99, p- value0.023).
Patients with hypertensive crisis are at higher risk 17.23 times ( = Cl %9510.48 — 28.34 , p-v alue< 0.001).
Patients with smoking history are at higher risk being stroke 1.67 times than patients without smoking
history ( = Cl %951.00 — 2.79, p- value 0.049 N = Cl %95)1.15 - 3.22 value-p ,0.013 (

Discussion : Prevalence of stroke in Thawung hospital was 9.3% which was higher than prevalence of
stroke in Thailand and in Central regions (1.88% and 2.41% respectivety)ls. Male are more likely to have
stroke than female. There is also a cohort study about sex differences in stroke ' : for the middle aged,
female are less likely have stroke than male but for the elderly ,female are more likely to have stroke
than female because of decreased hormones. Those who are at age 60 or older are more likely to have
stroke than those who are younger than 60 years. Every 1 kg/m2 of BMI increasing increases risk of stroke.
Those with hypertensive crisis are more likely to have stroke than those without. Those with smoking
history are more likely to have stroke than those without. Those with history of alcohol drinking are more
likely to have stroke than those without. However diagnosis of stroke has mostly been recorded as
unspecified, so the study of associated risk factor of each type of stroke couldn’t be conducted. This
study is a cross-sectional study, so there is no temporal relationship. Cohort study should be conducted
to determine real causes of stroke

Conclusion : Prevalence of stroke in Thawung hospital was 9.3%. The associated risk factors of stroke in
Thawung hospital are male, being 60 years or older, increasing BMI, hypertensive crisis, history of smoking
and history of alcohol drinking. Public health intervention should be designed and conducted to reduce

and prevent stroke and its complications.



Table 4.1 Demographic characteristics

N
%
(n=3,777)
Age (years)
< 60 1,110 29.4
> 60 2,667 70.6
mean =+ S.D. 66.03 + 13.23
min-max 20-101
Gender
Male 1355 35.9
Female 2422 64.1
Healthcare coverage
Civil Servant Medical Benefit Scheme 2949 78.8
Social Security Scheme 303 8.0
Universal coverage 508 134
Self payment 17 0.5
Smoking
No 3,491 92.4
Yes 286 7.6
Alcohol drinking
No 3,494 925
Yes 283 7.5




Table 4.2 Underlying diseases and laboratory results

n

Factors %
(N=3,777)

Dyslipidemia

No 3,350 88.7

Yes a27 11.3
Hypertension

No 555 14.7

Yes 3,221 85.3
Diabetes mellitus

No 2,189 58.0

Yes 1,583 42.0
Heart diseases

No 3,376 89.4

Yes 402 10.6
CKD

No 3107 82.3

Yes 670 17.7
fuiluaanie (kg/m)

mean + S.D. 26.17 + 7.87
Hypertensive crisis
(SBP =180 mmHg or DBP =110 mmHyg)

No 3490 92.4

Yes 101 2.7
FBS (mg/dl)

<126 1631 43.2

> 126 670 17.7
HbA1lc (%)

<65 320 8.5

> 65 689 18.2
Triglyceride (mg/dl)

< 150 1835 48.6

> 150 1186 314
LDL (mg/dl)

< 130 2320 61.4

> 130 671 17.8




Table 4.3 Prevalence of stroke

n
(N=3,777) %

Stroke
Ischemic 27 0.7
Hemorrhagic 2 0.1
Unspecified 321 8.5
Total 350 9.3

Table 4.4 Univariate logistic progression for factors associated with stroke (n =3,777)

Non-stroke
Stroke (%) Crude
Factors (%) 95% ClI p-value
n = 3.427 n = 350 ORs

Gender

Female 2266 (93.6) 156 (6.4) 1

918 1161 (85.7) 194 (14.3) 2.427 1.943-3.032 < 0.001
Age (years)

< 60 1,023 (92.2) 87 (7.8) 1

> 60 2,404 (90.1) 263(9.9) 1.286 0.999 - 1.657 0.051
Dyslipidemia

No 3,042 (90.8) 308 (9.2) 1

Yes 385(90.2) 42 (9.8) 1.077 0.767-1.513 0.667
Hypertension

No 505 (91.0) 50 (9.0) 1

Yes 2,921 (90.7) 300 (9.3) 1.037 0.758 - 1.420 0.819
Diabetes mellitus

No 1,939 (88.6) 250 (11.4) 1

Yes 1,483 (93.7) 100 (6.3) 0.523 0.411 - 0.686 < 0.001
Heart diseases

No 3,052 (90.4) 324 (9.6) 1

Yes 375 (93.5) 26 (6.5) 1.531 1.012 - 2.316 0.044
Chronic kidney diseases

No 2,811 (90.7) 289 (9.3) 1

Yes 610 (91.0) 60 (9.0) 0.590 0.070- 4.984 0.628
BMI (kg/m°)

mean + S.D. 26.30 + 8.05 24.71 £ 5.27 0.958 0.938 - 0.979 < 0.001
Hypertensive crisis
(SBP =180 or DBP =110 mmHg)

No 3,215 (92.1) 275(7.9)

Yes 35 (34.7) 66 (65.3) 22.046 14.371 - 33.820 | < 0.001
Pulse pressure (mmHg)
mean + S.D. 58.59 +15.82 1.038 1.031 - 1.045 < 0.001




FBS (mg/dl)

<126 1,519 (93.1) 112 (6.9) 1

> 126 628 (93.7) 42 (6.3) 0.907 0.629 — 1.309 0.602
HbA1c (%)

<6.5 313 (97.8) 7(2.2) 1

> 6.5 665 (96.5) 24 (3.5) 1.614 0.688 - 3.785 0.271
Triglyceride (mg/d\)

< 150 1,735 (94.6) 100 (5.4) 1

> 150 1,135 (95.7) 51 (4.3) 0.780 0.552 - 1.101 0.158
LDL (mg/dl)

< 130 2,203 (95.0) 117 (5.0 1

> 130 650 (96.9) 21(3.1) 0.608 0.379 - 0.976 0.039
Smoking

No 3223 (92.3) 268 (7.7) 1

Yes 204 (71.3) 82 (28.7) 4.834 3.635 - 6.428 < 0.001
Alcohol drinking

No 3226 (92.3) 268 (1.7) 1

Yes 201 (71.0) 82 (29) 4911 3.691 — 6.533 < 0.001

Table 4.4 Multivariate logistic progression for factors associated with stroke (n=3,777)

Stroke
Non-stroke . Adjusted
Factors patients (%) pat:)ents odds 95% Cl p-value
n = 3,427 %) ratio
n = 350

Gender

Female 2266 (93.6) | 156 (6.4) 1

Male 1161 (85.7) | 194 (14.3) 1.62 1.22-2.14 0.001
Age (years)

< 60 1,023 (92.2) 87 (7.8) 1

> 60 2,404 (90.1) 263 (9.9) 1.38 1.02 - 1.87 0.036
BMI (kg/m°)

mean + S.D. 26.17 + 7.87 0.97 0.95 - 0.99 0.023
Hypertensive crisis
(SBP =180 or DBP 2110 mmHg)

No 3,215(92.1) 275(7.9) 1

Yes 35 (34.7) 66 (65.3) 17.23 10.48 - 28.34 < 0.001
Smoking

No 3223 (92.3) 268 (7.7) 1

Yes 204 (71.3) 82 (28.7) 1.67 1.00 - 2.79 0.049
Alcohol drinking

No 3226 (92.3) 268 (1.7) 1

Yes 201 (71.0) 82 (29) 1.92 1.15-3.22 0.013
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