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Thailand Diabetic Registry Cohort: Predicting Death in
Thai Diabetic Patients and Causes of Death
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Introduction: The prevalence of type 2 diabetes in Thailand is 9.8 percent which is double the number forecast by World
Health Organization. There is inadequate information to statistically represent all Thai diabetic patients for their causes of
death.
Objective: To determine the clinical characteristics that predicted death and causes of death in Thai diabetic patients.
Material and Method: This prospective cohort was a 3-year follow-up study of the Thai Diabetes Registry project done
between April, 2003, and February, 2006, which registered 9,419 diabetic patients attending 11 diabetic clinics in tertiary
medical centers in Bangkok and major provinces of Thailand. The dead or alive status (99.5%) was determined. The causes
of death were defined by reviewing the medical records.
Results: Of the 9,370 diabetic patients registered, 425 patients died, 1.84 percent per year. There was an increased risk of
death associated with age, type of healthcare plan, lower education, insulin use, smoking, history of coronary artery disease
and cerebrovascular disease, serum creatinine and high HbA1c. Lipid-lowering medication and metformin decreased the risk
of death. Cardiovascular disease, infection and cancer were the prevalent causes of death.
Conclusion: The present study showed risk factors that influenced death and causes of death in Thai diabetics.
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Diabetes mellitus is epidemic worldwide owing
to the growing elderly population and to lifestyle
changes. The WHO has predicted a doubling of the
number of diabetic patients over the next twenty years
especially in developing countries in Asia(1). Increased
caloric intake and sedentary lifestyles are precursors

to abdominal obesity, which is associated with the
development of diabetes mellitus(2). As a rapidly
industrializing and modernizing country, Thailand is
inevitably experiencing this growing public health
problem. According to the Inter-Asia Study, the
prevalence of type 2 diabetes in Thailand is 9.8 percent(3)

which is double the number forecast by WHO.
Evidence from studies on Caucasians shows

that cardiovascular disease (CVD) is 2- to 4-fold greater
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in diabetics(4) and more than half die of CVD(5-7).
Coronary artery disease is the most common type of
CVD in diabetics, with a mortality risk equivalent to
non-diabetic subjects who have a history of coronary
artery disease(8).  Patients who have both diabetes and
a history of coronary artery disease are at an even
greatest risk. Differences in ethnicity, economic status
and the healthcare delivery systems may affect
mortality regionally and between countries.

Thailand is situated in Southeast Asia and
has a rapidly developing economy strongly influenced
by Asian traditions so may have some different causes
and risk factors of death than those based only on the
epidemiology of the West. Unfortunately, information
is lacking regarding the death rate, risk factors of death
and causes of death among Thai diabetic patients,
which is in fact essential for decision-making and budget
allocations, since resources in developing nations are
even more limiting than in the West.

A small, single-center cohort-conducted in
Songkla, a city in southern Thailand-showed infection,
cardiovascular disease and cancer are the major causes
of death; however, there is inadequate information to
statistically represent all Thai diabetic patients(9).

Between April and December, 2003, the
Thailand Diabetic Registry Project enrolled 9,419 Thai
diabetic patients to identify the characteristics of Thai
diabetic patients attending tertiary care medical centers,
who would then be followed-up for 2� years in order
to identify the risk factors and causes of death.

Material and Method
Setting and Subjects

This was a 3-year cohort study among the
9,419 Thai diabetes patients participating in the Diabetic
Registry Project, a hospital-based study conducted
between April, 2003, and February, 2006. This multi-
center registry was conducted through the diabetic
clinics of eleven tertiary care hospitals across Thailand.
The patients were diabetics being treated in these clinics
and they had given informed consent before
participating in the registry. The study was approved
by the ethics committees at each of the hospitals.

Baseline measurements and definitions
The registry data were recorded on a case

record form while interviewing and examining the
patients and reviewing their medical records. This
included: demographic data; alcohol consumption,
cigarette smoking, specific medications (including
insulin, oral hypoglycemic agents, antihypertensive

agents, lipid-lowering agents and aspirin); pertinent
parts of physical examinations; laboratory examinations
performed over the 12 months prior to recruitment; and,
diabetic complications verified by physicians’ reports.
The diagnosis of diabetes mellitus was made according
to the ADA criteria(10).

Fasting serum glucose, serum total
cholesterol, HDL cholesterol (HDL-C) and triglyceride
levels, glycosylated hemoglobin (HbA1c), and serum
crea-tinine were determined by the central laboratory
of each hospital using standard methods with local
quality control. LDL cholesterol (LDL-C) was calculated
using the Friedewald’s formula.

Blood pressure was measured on the right
arm after resting 5 minutes (twice, 30 seconds apart)
using an automated blood pressure machine (OMRON
T4). Mean values of both the systolic and diastolic
blood pressure were used to define blood pressure
levels. Hypertension was defined by means of blood
pressure levels greater than or equal to 140/90 mmHg
or the use of antihypertensive agents. Height and
weight were measured in light clothing.

Smoking staus was categorized as: 1) current
smoker-those still smoking the day of examination or
who had quit less than one year prior; 2) ex-smokers-
those who had stopped smoking for at least one year;
and, 3) non-smokers-those who had never smoked.

Healthcare plans were categorized as: 1)
Universal Coverage; 2) Social Security Welfare; 3)
Civil Service Healthcare Plan; and, 4) patients paying
by themselves and/or through private health insurance.
The Civil Service Healthcare Plan is for civil servants
and their families and covers all healthcare costs.
Social Security Welfare is a healthcare plan provided
workers by their employer. The Universal Coverage
Health Plan is a government plan for persons not
covered by another plan and covers only essential
healthcare and not expensive care such as chronic
kidney replacement.

Outcome events
The vital status of the 9,370 diabetic patients

(99.5%) was determined using the database of each
participating hospital and the Bureau of Registration
Administration, and the Ministry of Interior. The
primary outcome was death from all causes. In order to
avoid inaccuracies from the death certificate, the cause
of death was defined by a panel of two independent
physicians after reviewing the medical records. The
causes of death were categorized according to the
International Classification of Disease, Tenth Revision
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(ICD-10).
Death from cardiovascular disease included

cardiac disease, stroke and sudden death. Coronary
artery disease was recognized as myocardial infarction-
viz., serial electrocardiographic changes leading to
development of Q waves, characteristic increase in
serum myocardial markers with a suggestive clinical
history or evidence at autopsy of new or recent
infarction-while unstable angina pectoris was defined
by a clinical history of acute coronary syndrome without
definite criteria of myocardial infarction. Stroke was
categorized into ischemic and hemorrhagic stroke by
CT or MRI scan. Malignancy and infection were
subcategorized according to the primary organ of
malignancy or infection.

Statistical analysis
The patients were divided into two groups;

dead and alive. Descriptive statistics were used.
Proportions of studied variables were compared using
the Chi-squared and Fisher’s exact tests. Differences
in mean values of studied variables were compared
using the t-test and Mann-Whitney U-tests.

The crude hazard ratio was calculated to
define each factor that influenced the death rate.
Confounding factors were then adjusted by applied
multiple Cox regression models (backward elimination)
and this was calculated to define the factors that
influenced the death rate. Whenever two variables were
very similar and had multi-co-linearity, only one of them
was included in the model. For the final Cox proportional
hazard model, assessment of model adequacy was
constructed and the proportional hazard assumption
and goodness-of-fit were tested. Statistical analyses
were performed using STATA version 9.0 (Stata
Corporation, College Station TX, USA).

Results
Of the 9,370 registered diabetic patients, 425

patients died within 2.5 years of the follow-up and the
time at risk was 23,071.3 person-years. The death rate
among this group of diabetic patients was 1.84 percent
per year. The characteristics of the live and dead
patients are presented in Table 1. Differences in the
treatment history between the two groups are shown
in Table 2.

Factors predicting death among Thai diabetes
patients

A backward elimination multiple Cox
regression (keeping sex in the model) was performed.

Starting in the multiple regression model were age, sex,
history of coronary artery disease and cerebrovascular
disease, history of hypertension, healthcare plan,
obesity, duration of diabetes, smoking status, education
level, systolic and diastolic blood pressure, use of anti-
diabetic agents, anti-hypertensive agents, lipid-
lowering medication, aspirin, HbA1c, serum creatinine
and serum lipid.

In the final model, there remained age, sex,
HbA1c, serum creatinine, healthcare plan, education
status, smoking status, previous history of coronary
artery disease and cerebrovascular disease, lipid-
lowering medication, insulin, and metformin (Table 3).
The proportional hazard assumption and goodness-
of-fit of the final model were tested. The model did not
depart from the proportional hazard assumption and fit
well with the authors’ patient data.

The results of the final multiple Cox regression
model indicate that the risk of death increased by 55%
for every 10-year increase in age. The crude HR showed
that females had a lower death rate by about 26%;
however, the death rates for both sexes were similar
when adjusted for other parameters in the final model.
The analyses showed that patients who were on the
Universal Coverage Healthcare Plan had a higher
death rate than those on the Civil Service Healthcare
Plan by almost 2-fold (HR 1.96 95% CI 1.48-2.58) (Fig.
1A).

A previous history of coronary artery disease
increased the risk of death by about two-fold (HR 1.97
95% CI 1.52-2.56) (Fig. 1B), which increased to 78%
(HR 1.78 95% CI 1.24-2.54) in patients who had a
previous history of cerebrovascular disease (Fig. 1C).
Current smokers had an increased death rate of 74%,
which dropped to the level of non-smokers if they quit
smoking. Having a bachelor degree or higher education
was associated with a 50% lower death rate than those
with less education. Kidney function, as determined
by serum creatinine, was an important predictor of death
in Thai diabetics. Mild to moderate kidney impairment
(serum Cr between 1.5 and 3.0) increased the rate of
death by 86% and severe kidney impairment (serum
Cr>3.0) by almost seven-fold (Fig. 1D).

Half of the authors’ patients (55%) were taking
lipid-lowering medications. Lipid-lowering medication
decreased death by 50% (HR 0.56 95% CI 0.45-0.69).
Interestingly, metformin was the only anti-diabetic medi-
cation that lowered the risk of death (HR 0.59 95% CI
0.47-0.74). By contrast, patients treated with insulin
had a 50% increased rate of death, which may reflect
the chronicity and complexity of the disease.
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  Alive (%)     Dead (%) p-value

Number      8,945      425
Age (years)   58.9 + 13.5   65.9 + 11.7 <0.05
Female (%)   5,954 (66.2)   253 (59.5) <0.05
Duration (years)   10.4 + 7.4   13.3 + 8.8 <0.05
BW (kg)   63.6 + 12.7   60.9 + 12.5 <0.05
Height (cm) 157 + 9 158 + 8 NS
BMI   25.6 + 4.4   24.5 + 4.5 <0.05
HbA1c (%)     8.2 + 1.9     8.5 + 2.2 <0.05
SBP (mmHg) 142.1 + 22.7 147.7 + 27.3 <0.05
DBP (mmHg)   78.8 + 11.3   77.8 + 12.4 NS
Cholesterol (mg/dL) 197.1 + 41.4 198.6 + 55.2 NS
TG (mg/dL) 149.7 + 100.5 172.9 + 180.0 <0.05
HDL(mg/dL)   54.0 + 15.3   50.9 + 15.6 <0.05
LDL (mg/dL) 114.5 + 35.3 115.0 + 45.7 NS
Serum Cr (mg/dL)     1.1 + 0.8     1.9 + 1.8 <0.05

< 1.5   7,707 (86.2)   261 (62.7)
1.5 - 3.0      852 (9.5)   104 (25.0)
> 3.0      386 (4.3)     60 (14.1)

Health care  plans <0.05
Civil Service   5,028 (56.2)   228 (53.7)
Self pay& Insurance   2,529 (28.3)     98 (23.0)
Social welfare      523 (5.9)     17(4.0)
Universal coverage      861 (9.7)     82 (19.3)

Education: BSc* or higher   1,649 (18.4)     37 (8.81) <0.05
Previous history of coronary artery disease      679 (7.6)     79 (18.7) <0.05
Previous history of cerebrovascular disease      373 (4.2)     37 (8.7) <0.05
Hypertension   5,646 (63.1)   303 (72.7) <0.05
Smoking <0.05

Non-smoking   7,179 (80.3)   308 (72.4)
Ex-smoking   1,234 (13.8)     81 (19.1)
Current-smoking      532 (5.9)     36 (8.5)

Type of diabetes
Type 1      409 (4.6)     14 (3.37) NS
Type 2   8,461(94.6)   406 (96.7)

*BSc = Bachelor degree

Table 1. Patient characteristics at entry divided by vital status at the end of study period

Causes of death
The medical records of the 425 dead patients

were reviewed (Table 4): 58 died at home without medical
attention or autopsy and had an undefined cause of
death. Of the other cases, cardiovascular disease was
the most common cause of death (29.0%), followed by
infection (21.9%), cancer (19.5%) and chronic kidney
disease (8.6%).

Coronary artery disease (86.4%) was the major
cause of death from heart disease, while about 13.6%
died from other heart diseases (i.e., congestive heart
failure, bradycardia, rupture aortic aneurysm and
valvular heart disease). All but one patient had a radio-

logically-confirmed type of stroke: hemorrhagic stroke
(54.8%) slightly higher than ischemic stroke (42.0%).

Among the patients who died from cancer,
hepatobiliary and other gastrointestinal tract cancers
(31.7%) were the most common, followed by respiratory
cancer (15.9%), hematologic cancer (15.9%),
gynecological cancer (7.3%), breast cancer (3.7%),
head-neck cancer (3.7%) and other cancer (9.6%).
Eleven patients (12.2%) died from metastatic cancer
without a clear indication of the primary site.

One-third of the patients who died from
infection manifested with septicemia without a definite
primary site (32.6%) while respiratory tract infection
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Treatment  Alive (%)  Dead (%) p-value

Lipid lowering agent(statin and/or fibrate) 4,919 (55.0) 193 (45.4) <0.05
Statin 3,981 (44.5) 157 (36.9) <0.05
Fibrate 1,180 (13.2)   46 (10.8) NS

Anti-diabetic agents
Insulin 2,519 (28.2) 194 (45.7) <0.05
Sulfonylurea 5,926 (65.9) 225 (52.9) <0.05
Metfomin 6,191 (69.2) 182 (42.8) <0.05
TZD    496 (5.6)     9 (2.1) <0.05
α-Glucosidase inhibitor    616 (6.85)   17 (4.0) <0.05

Anti-hypertensive agents
ACE inhibitor 3,147 (35.2) 149 (35.1) NS
ARB    718 (8.0)   43 (10.1) NS
Beta-blocker 1,699 (19.0) 117 (27.5) <0.05
Alpha-blocker    284 (3.2)   23 (5.4) <0.05
Calcium channel blocker 1,920 (21.5) 125 (29.4) <0.05
Diuretic 2,438 (27.3) 171(40.2) <0.05

Aspirin 3,111 (34.8) 180 (42.4) <0.05

Table 2. Characteristics of treatment at entry divided by vital status at the end of study period

Variables Crude HR Adjusted HR  95% CI p-value

Females     0.75       0.93 0.72-1.21 NS
Age (10years)     1.58       1.55 1.40-1.70 < 0.05
Hba1c (1%)     1.07       1.06 1.01-1.12 < 0.05
Serum Creatinine

< 1.5     1       1
1.5-3.0     3.43       1.82 1.40-2.37 < 0.05
> 3.0   10.86       6.85 4.86-9.66 < 0.05

Health plan
Civil Service     1       1
Self pay & Insurance     0.86       1.07 0.83-1.39 NS
Social welfare     0.73       1.04 0.58-1.85 NS
Universal coverage     2.04       1.96 1.48-2.58 < 0.05

Education
Below BSc     1       1
BSc or Higher     0.43       0.65 0.45-0.94 < 0.05

Smoking
Non-smoking     1       1
Ex-smoking     1.52       1.10 0.81-1.50 NS
Current-smoking     1.55       1.74 1.17-2.61 < 0.05

Previous history of coronary artery disease     2.60       1.97 1.52-2.56 < 0.05
Previous history of cerebrovascular disease     2.13       1.78 1.24-2.54 < 0.05
Lipid lowering agent(statin and/or fibrate)     0.69       0.56 0.45-0.69 < 0.05
Insulin     2.10       1.49 1.18-1.87 < 0.05
Metfomin     0.34       0.59 0.47-0.74 < 0.05

Table 3. Crude and adjusted hazard ratio of factors effecting mortality and 95% CI.
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Disease Dead (%)

Cardiovascular disease 122 (28.7)
- Cardiac disease   57 (13.4)
- Sudden death   31 (7.3)
- Stroke   31 (7.3)

Infection   91 (21.4)
Cancer   83 (19.5)
Chronic kidney disease   40 (9.4)
Chronic liver disease     8 (1.9)
Accident     7 (1.6)
Hyperglycemia     2 (0.5)
Hypoglycemia     2 (0.5)
Others   15 (3.5)
Undetermined   58 (13.6)
Total 425

Table 4.  Causes of death

Fig. 1 Cumulative incident of death from any causes, according to, A. Health care plans, B. Previous history of coronary
artery disease, C. Previous history of cerebrovascular disease, D. Serum creatinine.

(27.2%) was the most common defined primary site
followed by urinary tract infections (14.1%), gastroin-
testinal tract (10.9%), skin/fascia (10.9%) and other sites
infection (4.3%).

Discussion
Among the surveyed patients, 425 patients

died resulting in a death rate of 1.84 patients 100-1 year1.

Cardiovascular disease, infection, cancer and chronic
kidney disease were the common causes of death. The
major mortality risk factors were age, previous history
of cardiovascular disease, being under the Universal
Healthcare Plan, smoking, taking insulin, low education
level, high HbA1c and renal insufficiency. Lipid-
lowering medication and metformin treatments were
associated with a lower mortality.

There are at least two explanations for the
authors’ finding that an increased risk of mortality was
associated with the Universal Healthcare Plan. First,
patients on the Universal Healthcare Plan had a lower
education and socioeconomic status both of which
also had a higher risk of mortality. Second, these patients
may have less opportunity to get beneficial treatments
such as lipid-lowering agents(11) and/or kidney
replacement. A further study needs to be conducted to
look into the details of healthcare including admission
information.

The importance of lipid-lowering medication
was clear as patients who got lipid-lowering medication
had about a 40% lower risk of death, consistent with
previous large clinical trials(12,13). Recent clinical trials
in high-risk patients(14-16) have demonstrated the benefit
of aggressive lipid lowering with high doses of HMG
CoA reductase inhibitors leading to more aggressive
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lipid lowering strategy by American Diabetic
Association. The authors’ data agree with the current
American Diabetic Association lipid lowering strategy:
Statin therapy should be added to lifestyle therapy for
diabetic patients:  with overt CVD and without CVD for
those who are over 40 years of age together with one
or more other CVD risk factors. The primary goal is an
LDL cholesterol < 100 mg/dL for diabetic individuals
without overt CVD and < 70 mg/dL for individuals with
overt CVD(17).

Serum creatinine is the simplest way to
evaluate kidney function. It was also an important
predictor of death among Thai diabetics. Mild to
moderate kidney impairment (serum Cr between 1.5 and
3.0) increased the risk of death by almost 2-fold. In the
group with more severe kidney impairment (serum Cr
>3.0), the risk of death increased by almost seven-fold.

Metformin was the only oral hypoglycemic
agent that decreased the death rate (by about 40%) in
the authors’ diabetic population, in agreement with
previous reports(18,19). In obese patients with type 2
diabetes, metformin monotherapy reduced
cardiovascular events as compared to those treated
with sulfonylurea and insulin treatment(20). The
association between insulin resistance, hyper-
insulinemia, dyslipidemia and cardiovascular morbidity
and mortality has been recognized for some time(6,21).
Cardiovascular-related mortality is the leading cause
of death in individuals with type 2 diabetes. Metformin,
which increases insulin sensitivity, should therefore
have a beneficial effect on cardiovascular-related
mortality outcomes in type 2 diabetes, as previously
shown in the UKPDS, where metformin monotherapy
reduced cardiovascular events in obese patients with
type 2 diabetes compared with sulfonylurea and insulin
treatment(20). The authors’ findings fit well with the
current guidelines of the EASD/ADA consortium that
recommended metformin with lifestyle intervention as
the first line of treatment(23).

Cardiovascular disease was the most common
cause of death followed by infection and cancer;
however, death from CVD seemed lower than in
Caucasian populations. The authors’ findings are
consistent with a previous study(9) that CVD death are
lower than in Caucasian population. Deaths from CVD
might, however, have been underestimated because
the causes of death were not defined in 13.6% of the
authors’ patients. The variance from Caucasians may
also be due to differences in genetics, socioeconomics
and lifestyles of Thai diabetics. The authors’ findings
revealed the significant contribution of infection and

cancer in the deaths of Thai diabetic patients. Since
the authors’ analysis was based entirely on clinical
information at the time of registry and limited by a lack
of direct clinical information during the three-year
follow-up period, changes in the modifiable factors (i.e.,
level of glycemic control, blood pressure level, plasma
lipid level, smoking and medication) were not taken
into account.

Conclusion
The authors ascertained the risk factors of

death among diabetic patients and showed the
association of lipid-lowering agents and metformin in
lowering the risk of death.  Infection and cancer were
the other important causes of death in addition to
cardiovascular disease.
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โครงการลงทะเบียนผู้ป่วยเบาหวานในประเทศไทย: ปัจจัยทำนายการเสียชีวิต และสาเหตุการเสีย
ชีวิตของผู้ป่วยโรคเบาหวานในประเทศไทย

ธงชัย ประฏิภาณวัตร, เพชร รอดอารีย์, ธัญญา เชฏฐากุล, พงศ์อมร บุญนาค, ฉัตรประอร งามอุโฆษ, ยุพิน
เบ็ญจสุรัตน์วงศ์, รัตนา ลีลาวัฒนา, ณัฐพงศ์ โฆษชุณหนันท์, ณัฐเชษฐ์ เปล่งวิทยา, ชัยชาญ ดีโรจนวงศ์, สมพงษ์
สุวรรณวลัยกร, สิริเนตร กฤติยาวงศ์, สิริมา มงคลสัมฤทธ์ิ, จุฬาลักษณ์ โกมลตรี

ภูมิหลัง: ความชุกของผู้ป่วยโรคเบาหวานชนิดท่ี 2 ในประเทศไทยเท่ากับร้อยละ 9.8 ซ่ึงเป็น 2 เท่าของท่ีประมาณการ
โดยองค์การอนามัยโลก ยังไม่มีข้อมูลเพียงพอที่จะบอกสาเหตุการตายของผู้ป่วยเบาหวานที่จะใช้เป็นตัวแทน
ทางสถิติในระดับประเทศได้
วัตถุประสงค์: เพื ่อศึกษาลักษณะทางคลินิกที ่เป็นปัจจัยเสี ่ยงของการเสียชีวิต และสาเหตุของการเสียชีวิต
ในผู ้ป่วยโรคเบาหวานที ่ติดตามรักษาที ่คลินิกโรคเบาหวาน ในโรงพยาบาลมหาวิทยาลัย และโรงพยาบาล
ระดับทุติยภูมิในประเทศไทย
วัสดุและวิธีการ: การศึกษานี้เป็นการติดตามผู้ป่วยที่อยู่ในโครงการลงทะเบียนผู้ป่วยโรคเบาหวาน ในประเทศไทย
ระหว่างเดือนเมษายน พ.ศ. 2546 ถึง กุมภาพันธ์ พ.ศ. 2549 จากคลินิกโรคเบาหวานในโรงพยาบาลมหาวิทยาลัย
และโรงพยาบาลระดับทุติยภูมิในประเทศไทย จำนวน 10 แห่ง ในกรุงเทพฯ และเมืองใหญ่ๆท้ัง 4 ภาคของประเทศไทย
โดยมีผู ้ท ี ่สามารถติดตามสถานภาพ ของการมีช ีว ิตด้วยการค้นคว้าจากฐานข้อมูลของโรงพยาบาลที ่ร ่วม
ในการศึกษาและจากฐานข้อมูลของกระทรวงมหาดไทยได้ถึงร้อยละ 99.4 และสาเหตุของการเสียชีวิตจะได้รับ
การสืบค้นจากเวชระเบียนโดยแพทย์จำนวนสองคนโดยความเห็นพ้องต้องกัน
ผลการศึกษา: ผู้ป่วย 9,370 ราย มีผู้เสียชีวิตท้ังหมด 425 ราย ในระยะเวลา 2.5 ปีของการติดตาม และเป็นระยะเวลา
เสี่ยง 23,071.3 ราย-ปี โดยเป็นอัตราการเสียชีวิต 1.84 รายต่อปี ปัจจัยเสี่ยงในการเสียชีวิตในผู้ป่วยโรคเบาหวาน
ได้แก่ อายุ ระบบประกันสุขภาพ ระดับของการศึกษา ต้องได้รับการรักษาด้วยการฉีดอินซูลิน การสูบบุหรี่ มีประวัติ
เคยป่วยเป็นโรคหลอดเลือดหัวใจและหลอดเลือดสมอง การทำงานของไต (ระดับ creatinine) และระดับ Hba

1
c ขณะท่ี

การรักษาด้วยยาลดไขมัน และ metformin สัมพันธ์ในการเสียชีวิตที่ลดลง สาเหตุของการเสียชีวิตที่สำคัญได้แก่
โรคหลอดเลือด การติดเชื้อ และมะเร็ง
สรุป: การศึกษานี้แสดงปัจจัยเสี่ยงต่อการเสียชีวิตและสาเหตุของการเสียชีวิตในผู้ป่วยโรคเบาหวานในประเทศไทย


