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INTRODUCTION
The number of people who live with T2DM has been rapidly rising 
up worldwide. The International Diabetes Federation (IDF) reported 
the increasing global trend of T2DM among people aged 18-99-
year-old, of which approximately 451 million were affected in 2017 
and would likely to reach 693 million in 2045 [1]. The estimation 
of T2DM in adult aged between 20 to 79 years was 8.8%. Male 
showed slightly higher prevalence than female (9.1%:8.4% in 2017 
and may increase to 10.0%: 9.7% in 2045. Older adults (≥65 years), 
with lower income, low education, and have higher BMI were at risk 
of T2DM. Mortality rate was 4.0 million and global rate cause of 
death among 20-70 years was 10.7% [1-3].

T2DM as well as co-existing conditions and complication including 
hypoglycaemic and hyperglycaemic crisis, HT, renal failure, foot 
conditions, periodontal disease, blindness or Diabetic Eye Disease 
(DED) are identified as risk factors of CVD. T2DM patients had 
higher risk of CVD than non-diabetes.

T2DM as well as co-existing conditions and complications, 
hypoglycaemic and hyperglycaemic crisis, periodontal disease and 
HT are found as common complications [4]. Moreover, incidence 
of renal failure, foot conditions and DED are highly reported [5-8]. 
Focused on CVD, diabetic patients have high risk to a stroke event 
[9-12]. CVD mortality rate of T2DM was close to 41%, 1.7 times higher 
than non-T2DM, with a specific death rate of 50%. T2DM patients 
have been suffered from both microvascular diseases (27.2%) and 
macrovascular complications (53.5%). However, vascular factors in 

T2DM were identified as both risk and protective factors. Vascular 
risk factors included age, BMI, duration of disease, LDL-C and SBP 
whereas the vascular protective factors were High Density Lipoprotein 
Cholesterol (HDL-C), Haemoglobin A1C (HbA1C) and Fasting Plasma 
Glucose (FPG) [11,13,14].

In Thailand, the number of T2DM patients was increased from 
500,347 in 2007 to 802,017 in 2017. The number of death was 
14,487 (22.01 per 100,000) in 2016 and 14,322 (21.96 per 
100,000) in 2017 [15,16]. Kidney condition was reported as a 
primary complication (33.63%) followed by diabetic retinopathy 
21.75%, diabetic neuropathy 17.19% and vascular disease 
was found in 12.62% [17]. To decrease diabetes complication 
especially CVD, glucose lowering drugs, antihypertensive, statins 
and antiplatelet therapy have been recommended. A low dose of 
aspirin (75-162 mg/day) is the most common drug of choice for 
CVD prevention in diabetic patients who have had DM for longer 
than 10 years [7,8], especially among male patients aged 50 years 
or older as well as female aged 60 years or older who have had 
at least one additional risk factors such as, family history of CVD, 
HT, smoking, dyslipidaemia and albuminuria [18,19]. However, 
studies indicated that a low dose of aspirin had no effect on CVD 
prevention, but might benefit patients with no previous history of 
Gastro-intestinal Bleeding (GI bleeding) and older than 50 years 
[5]. It is not recommended for those with low risk of CVD [20-24]. 
However, a follow-up study for 7.4 years presented that a number 
of serious vascular events in aspirin group were significantly lower 
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ABSTRACT
Introduction: Cardiovascular Disease (CVD) is globally known 
as a common disease for diabetic patients. Antiplatelet therapy 
is a key pharmacological method to prevent and treat CVD. 
However, it has not been conclusive whether antiplatelet could 
significantly reduce the risk of CVD. An evaluating influence of 
antiplatelet therapy among Thai diabetics may be administered 
as a functional management in the future.

Aim: To investigate the effect of antiplatelet therapy for CVD 
prevention in type 2 diabetic patients in Thailand.

Materials and Methods: A cross-sectional study was 
investigated on 24,992 cases of Type 2 Diabetes (T2DM) and 
T2DM with Hypertension (HT) recorded under the program “An 
assessment on Quality of Care among Patients Diagnosed with 
T2DM and Hypertension Visiting Hospitals of the Ministry of 
Public Health and the Bangkok Metropolitan Administration, 
Thailand” in the year 2012. Among these cases, 10,799 
participants were treated with antiplatelet drug whereas, 14,193 
participants had no history of this treatment. Patients whose age 
over 30 years and attended a hospital for their treatments more 
than one year were recruited. CVD incidence was investigated 
in both who were treated with antiplatelet drug during one year 

preceding the data collection and those who were not treated. 
However, other factors, such as sex, age, period of having the 
disease, Body Mass Index (BMI), HbA1c level, cholesterol (total, 
LDL-C, HDL-C), systolic blood pressure and diastolic blood 
pressure were also recorded. Descriptive statistics with multiple 
logistic regression and 95% CI were used for analysis.

Results: Total of 24,992 cases of T2DM and T2DM with HT 
were recruited for analysis. The final model of the multiple 
logistic regression observed that T2DM who did not obtain 
antiplatelet therapy had a significantly higher risk of CVD 
(ORadj=4.35, 95% CI=3.89 to 4.87, p-value <0.001). Other 
significant co-variates were found including duration of disease 
≥10 yrs (ORadj=1.30 95% CI 1.16 to1.44 p-value <0.001), 
serum creatinine >1.2 mg/dL (ORadj=1.45, 95% CI=1.31 to 
1.61, p-value <0.001) and latest systolic blood pressure 
>120 mmHg (ORadj=1.38, 95% CI 1.23 to 1.55, p-value <0.001) 
and had HDL-C <40 mg/dL (ORadj=1.25, 95% CI=1.12 to 1.40, 
p-value <0.001).

Conclusion: Low-dose antiplatelet therapy was significantly 
associated with decreasing the incidence of CVD. Whereas the 
duration of disease, serum creatinine, systolic blood pressure 
and HDL-C were found to be risk factors of CVD.
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while controlling the effect of covariate factors, presenting the 
magnitude of association as an adjusted odd ratio, p-value and 
95% confident interval (95% CI). SPSS version 19 was used for 
statistical analysis.

RESULTS

Characteristics of the Study Participants
Most of the T2DM and T2DM with HT were female (69.79%), with 
the average age of 59.99±10.59-year-old, the highest proportion 
aged group was between 60 and 69-year-old (n=7,970: 31.89%). 
Almost all (87.08%) were Buddhist, the most common occupation 
was agriculturist (40.91%). Only 3.91% were smokers.

Most of the respondents (70.21%) had T2DM with HT whereas the 
rest had only T2DM, 74.66% had the disease for less than 10 years. 
In terms of clinical outcome, 71.72% had HbA1C higher than 6.5% 
(average of 7.95±1.86%), 85.17% had total cholesterol ≤200 mg/dL. 
Serum BUN >20 mg/dL was found among 55.81% of the patient; 
however, most of the respondents (71.42%) had serum creatinine 
≤1.3 mg/dL. Considering lipid, 81.91% had LDL-C less than 
190 mg/dL, 74.64% had HDL-C more than 40 mg/dL. Considering 
the HT, 67.87% had latest systolic blood pressure higher than 120 
mmHg, and 94.94% had latest diastolic blood pressure less than 
90 mmHg. The primary outcome of this study, the prevalence of 
CVD among these T2DM and T2DM with HT was 6.92%, (95% CI: 
6.62 to 7.24) of which 43.21% (95% CI: 42.59 to 43.83) received 
antiplatelet therapy [Table/Fig-1,2].

than the placebo group, but still a major cause of GI bleeding [25]. 
After adjusting concerning age and other CVD risk factors, aspirin 
was found meaningfully associated [26]. Although both negative 
and positive effects of aspirin therapy were illustrated, some trials 
have been in progress [27].

Even though there was inconclusive recommendation of antiplatelet 
therapy among T2DM [5,20-25], the investigation on the 
effectiveness of antiplatelet therapy among Thai people who live 
with T2DM is essential. Therefore this study aimed to determine 
the effectiveness of antiplatelet drug administration for prevention 
of CVD complications in T2DM while controlling the other covariate 
factors including personal characteristics, clinical indicators, 
laboratory results, and other diabetic complications.

MATERIALS AND METHODS

Study Design
A cross-sectional study investigated the effect of antiplatelet 
therapy for CVD prevention among T2DM and T2DM with HT who 
were recorded under a national survey program “An Assessment 
on Quality of Care among Patients Diagnosed with T2DM and 
T2DM with Hypertension Visiting Hospitals of the Ministry of Public 
Health and the Bangkok Metropolitan Administration in Thailand”. 
This program is the corporation between Thai National Health 
Security Office and Thai medical schools consortium. Information of 
diabetic patients and hypertensive patients who attended hospital 
for treatments was recorded. Data of T2DM and T2DM with HT 
outpatients were collected from multicenter across Thailand. There 
were 600 hospitals from 771 hospitals (77.82%) which participated 
in this program. Informed consents were obtained before patients 
took part the project. Approvals for utilisation of the DMHT dataset 
were submitted and approved by the Medical Research Foundation, 
Thailand (DAMUS) before conducting the analysis. Faculty of Public 
Health Khon Kaen University is one of the organisations that get 
permission to use this dataset (No. of permission=Med Res Net 
2560/088, 3rd July 2017).

Ethical Considerations
This study was approved by the Ethical Review Committee for 
Human Research, Khon Kaen University, Thailand (HE602236).

Sample Size and Sampling Procedure
The inclusion criteria for the respondents in this study were T2DM 
patients and T2DM patients with HT who received care and treatment 
in a participating hospital from January 2012 to December 2012 
and aged 30 years or older. Participants were excluded if they had 
HT only or had incomplete information for the outcomes or study 
effects. There were 24,992 T2DM and T2DM with HT patients who 
met the inclusion criteria and were included for analysis. Among 
them, 10,799 participants were treated with antiplatelet drug 
whereas the rest 14,193 did not receive.

Data Collection
Structured questionnaires of the national survey program were 
distributed to 600 hospitals across Thailand. T2DM patients and 
T2DM patients with HT who attended diabetic clinic and HT clinic 
were asked to take part in the project. Patients who sign a consent 
were recorded. This national dataset were managed and complied 
by the Medical Research Foundation, Thailand (DAMUS).

STATISTICAL ANALYSIS
Descriptive statistics such as number and percentage were used 
to describe categorical variables whereas maximum, minimum, 
median, mean and standard deviations were used to illustrate 
continuous variables. A multiple logistic regression was used 
to identify the association between antiplatelet drug and CVD 

Demographic characteristics number Percent

Sex

Male 7,551 30.21

Female 17,441 69.79

age (years)

30-39 620 2.48

40-49 3,541 14.17

50-59 7,922 31.70

60-69 7,970 31.89

70-79 4,158 16.64

≥80 781 3.13

Mean±SD (59.99±10.59); Median 60 (Min: Max, 31:97)

occupation

Agriculturalist 10,225 40.91

Personal business 8,577 34.32

Civil servant 1,501 6.01

Private sector employee and others 4,689 18.76

religion

Buddhism 21,764 87.08

Others 3,228 12.92

[Table/Fig-1]: Demographic characteristics of study population (n=24,992).

Factors Associated with CVD Complication among T2DM 
and T2DM with HT in Thailand: A Bivariate Analysis
A bivariate analysis demonstrated six factors that had statistically 
significant association with CVD. These factors were: did not 
received antiplatelet drugs (OR=4.26, 95% CI: 3.81 to 4.77, 
p-value <0.001), the T2DM with HT when compared with the 
T2DM (OR=1.15, 95% CI: 1.04 to 1.24, p-value <0.010), has 
been diagnosed with T2DM for ≥10 years (OR=1.26: 95% CI: 
1.13 to 1.40, p-value <0.001, had latest systolic blood pressure 
>120 mmHg (OR=1.36, 95% CI: 1.22. to 1.52, p-value <0.001) 
and had serum creatinine >1.2 mg/dL (OR=1.46: 95% CI=1.32. to 
1.62, p-value <0.001). HDL-C <40 mg/dL was found as risk factor 
(OR=1.21: 95% CI=1.08 to 1.34, p-value <0.001) [Table/Fig-3].
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Health behaviour and health status number (%) 95%Ci

Smoking

Yes 978 (3.91) 3.77 to 4.16

No 24,014 (96.09) 95.84 to 96.32

Disease

T2DM 7,446 (29.79) 29.22 to 30.36

T2DM and HT 17,546 (70.21) 69.63 to 70.73

Duration of disease (Years)

<10 18,658 (74.66) 74.11 to 75.19

≥10 6,334 (25.34) 24.81 to 25.89

Mean±S.D. (6.75±4.59) median 6 (Min: Max <1:54)

Hba1C (%)

≤7 7,067 (28.28) 27.72 to 28.84

>7 17,925 (71.72) 71.16 to 72.28

Mean±SD (7.95±1.86) median 7.6 (Min: Max 4:14)

treating with antiplatelet drug (mg/dL)

Yes 10,799 (43.21) 42.59 to 43.83

No 14,193 (56.79) 56.17 to 57.41

Having CVD

No 23,263 (93.08) 92.76 to 93.39

Yes 1,729 (6.92) 6.62 to 7.24

Bmi (kg/m2)

<18.5 789 (3.16) 2.94 to 3.38

≥18.5 to <23 10,553 (42.23) 41.61 to 42.84

≥23 to <25 5,066 (20.27) 19.77 to 20.74

≥25 8,584 (34.35) 33.76 to 34.94

Mean±SD (25.54±4.42) median 25.11 (Min: Max 12.95:73.98)

total cholesterol (mg/dL)

≤200 21,285 (85.17) 84.72 to 85.61

>200 3,707 (14.83) 14.39 to 15.28

Mean±SD (188.55±43.03) median 183 (Min: Max 110:390)

LDL-C (mg/dL)

<190 20,471 (81.91) 81.43 to 82.39

≥190 4,521 (18.09) 17.61 to 18.57

Mean±SD (109.61±37.33) median 105 (Min: Max 10:300)

HDL-C (mg/dL)

≥40 18,654 (74.64) 74.10 to 75.18

<40 6,338 (25.36) 24.82 to 25.90

Mean±SD (45.87±12.95) median 44 (Min: Max 10:145)

Serum Bun (mg/dL)

≤20 11,043 (44.19) 43.37 to 44.80

>20 13,949 (55.81) 55.20 to 56.43

Mean±SD (15.23±5.30) median 14 (Min: Max5:30)

Serum creatinine (mg/dL)

≤1.2 17,850 (71.42) 70.86 to71.98 

>1.2 7,142 (28.58) 28.02 to 29.14

Mean±SD (1.03±0.33) median 1 (Min: Max 1:2)

Systolic blood pressure (Latest) (mmHg)

≤120 8,030 (32.13) 31.55 to 32.71

>120 16,962 (67.87) 67.29 to 68.45

Mean±SD (129.92±16.47) median 130 (Min: Max 70:200)

Diastolic blood pressure (Latest) (mmHg)

≤90 23,728 (94.94) 94.66 to 95.21

>90 1,264 (5.06) 4.79 to 5.34

Mean±SD (74.96±10.34) median 75 (Min: Max 40:125)

[Table/Fig-2]: Health behaviours and health status of study population (n=24,992).

Factors number % CVD or 95% Ci p-value

treating with antiplatelet drug (mg/dL)

Yes 14,193 3.09 1

No 10,799 11.95 4.26 3.81 to 4.77 <0.001*

Sex

Male 7,551 6.91 1

Female 17,441 6.92 1.00 0.90 to 1.11 0.98

age

Male

<60 12,083 6.65 1

≥60 12,909 7.17 1.09 0.98 to 1.20 <0.100

occupation

Farmer or farm worker 10,255 6.47 1

Personal business 8,577 7.54 1.18 1.05 to 13.2 0.004

Civil servant 1,501 6.26 0.97 0.77 to 1.21 0.755

Private corporation 
officer and others 4,689 6.65 1.08 0.94 to 1.23 0.276

Smoking

Yes 978 7.57 1

No 24,014 6.87 0.90 0.71 to 1.15 0.421

Chronic disease

T2DM 7,446 6.29 1

T2DM and HT 17,546 7.19 1.15 1.04 to1.24 <0.010*

Bmi (kg/m2)

≥23 18,381 6.88 1

<23 6,611 7.03 1.02 0.92 to 1.14 0.667

Duration of disease (Years)

<10 18,658 6.53 1

≥10 6,334 8.07 1.26 1.13 to 1.40 <0.001*

Hba1C (%)

≤7 7,067 6.71 1

>7 17,925 7.00 1.05 0.94 to 1.17 0.408

total cholesterol (mg/dL)

≤200 21,285 7.00 1

>200 3,707 6.42 0.91 0.79 to 1.05 0.191

Serum Bun (mg/dL)

≤20 11,043 6.67 1

>20 13,949 7.11 1.07 0.97 to 1.18 0.175

Serum creatinine (mg/dL)

≤1.2 17,850 6.18 1

>1.2 7,142 8.77 1.46 1.32 to 1.62 <0.001*

LDL-C (mg/dL)

<190 20,471 7.05 1

≥190 4,521 6.33 0.89 0.78 to 1.02 0.078

HDL-C (mg/dL)

≥40 18,654 6.60 1

<40 6,388 7.86 1.21 1.08 to 1.34 <0.001*

Systolic blood pressure (Latest) mmHg

≤120 8,030 5.63 1

>120 16,962 7.53 1.36 1.22 to 1.52 <0.001*

Diastolic blood pressure (Latest) mmHg

≤90 23,728 6.89 1

>90 1,264 7.36 1.07 0.86 to 1.33 0.531

[Table/Fig-3]: Factors associated with cardiovascular disease complication among 
T2DM and T2DM with HT in Thailand: A bivariate analysis (n=24,992).
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Influence of Antiplatelet Drugs on CVD among T2DM 
and T2DM with HT in Thailand: A Multivariable Analysis
The final model of the multiple logistic regression after adjusting 
for covariates indicated a strong association between antiplatelet 
drugs and CVD, of which the T2DM patients who had not been 
treated with antiplatelet drug had 4.35 times higher risk of CVD 
(ORadj=4.35, 95% CI: 3.89 to 4.87, p-value <0.001). Other 
significant covariate were duration of disease for 10 years or 
higher (ORadj=1.30, 95% CI: 1.16 to 1.44, p-value <0.001), had 
serum creatinine more than 1.2 mg/dL (ORadj=1.45, 95% CI: 1.31 
to 1.61, p-value <0.001), and had systolic blood pressure >120 
mmHg (ORadj=1.38, 95% CI: 1.23 to 1.55, p-value <0.001). HDL-C 
<40 mg/dL remained a risk factor (ORadj=1.25, 95% CI=1.12 to 
1.4, p-value <0.001) [Table/Fig-4].

of Halvorsen S et al., study [22] and the study of Jung JH, et al., 
[23]. The current study observed that HDL-C lower that 40 mg/
dL was a risk factor (ORadj=1.25, 95% CI=1.12 to 1.40, p-value 
<0.001) which confirmed the report of IDF [3] but Litwak L et al., 
reported that higher HDL-C was negatively associated with micro 
and macrovascular diseases [13]. While aspirin and HDL-C were 
protective factors, others were risk factors including; duration 
of disease, this study observed that those who were diagnosed 
as having T2DM for longer than 10 years had higher risk of CVD 
(ORadj=1.30, 95% CI: 1.16 to 1.44, p-value <0.001). This finding 
was supported by the guideline of DM treatments [2,12]. Other 
risk factors were high serum creatinine of >1.2 mg/dL (ORadj=1.45, 
95% CI: 1.31 to 1.61, p-value <0.001), systolic blood pressure of 
>120 mmHg (ORadj=1.38, 95% CI: 1.23 to 1.55, p-value <0.001) 
of which consistent with the study of Leon Litwak L et al., and 
WHO [13,14].

STRENGTH
This study used the record of a national representative which 
was collected across all parts of Thailand. Therefore, the results 
could be generalised among Thai T2DM population. The influence 
of antiplatelet could be suggested for prevention of CVD in Thai 
T2DM.

LIMITATION
This study used the secondary data of which some information such 
as family history of health was not included. It is recommended for the 
next version of recording form to include the family history as well.

CONCLUSION
Results from this study can be concluded that low-dose antiplatelet 
therapy decreased the incidence of CVD in Thai diabetic patients. 
In consequence, antiplatelet drug should be put in a Clinical and 
Practice Guideline for Diabetes. However, the duration of diabetes, 
serum creatinine, systolic blood pressure and HDL-C level should 
be considered before prescribing antiplatelet drug because these 
factors influenced an increasing incidence of CVD. Although these 
results were investigated from a national data set, randomised 
control trial or clinical research must be explored in the future.
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