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Objective: To explore the nature of diabetic complications in type 2 diabetic patients who had had diabetes
for longer than 15 years (long-DM), compared to those with duration of less than 15 years (short-DM).
Material and Method: Patients studied were adult type 2 diabetic patients registered to the Diabetes Registry
Project, a nationwide cross-sectional study of diabetes mellitus in Thailand. Information collected included
demographic data, age at diagnosis of diabetes, blood pressure, body mass index, fasting plasma glucose,
HbA1c, serum creatinine, and major diabetic vascular complications, including diabetic retinopathy (DR),
albuminuria or renal insufficiency (diabetic nephropathy; DN), myocardial infarction (MI), stroke, peripheral
arterial disease (PAD), foot ulcer and amputation.
Results: There were 9284 patients, consisting of 2244 (24.17%) subjects with long-DM (mean + SD, mean
duration of DM 21.3 + 5.8 years), and 7040 subjects with short-DM (mean duration 7.0 + 3.9 years). The long-
DM group was older than the short-DM group (65.5 + 10.3 vs 58.2 + 12.6 year-old, p less than 0.0001), and
had higher HbA1c (8.5 vs 8.0%, p = 0.009). The prevalence of diabetic complications in the long-DM group
was higher than that in the short-DM group (DN 49.4% vs 33.9%, DR 54.3% vs 22.8%; MI 9.4% vs 3.5%, PAD
17.3% vs 5.5%, foot ulcer 13.4% vs 5.3%,, stroke 9.4% vs 7.0% and amputation 5.5% vs 2.0%; all p values less
than 0.01). The duration of DM significantly affected the risk of diabetic complications after adjustment for
age, hypertension, and levels of glycemic control.
Conclusion: Diabetic duration was independently associated with increased risk of having diabetes-related
complications without threshold. Monitoring of complications in patients having long-standing diabetes is
warranted in order to provide appropriate management.
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With modern technology, people live longer
and diabetic survival is better. The combination of
higher incidence of diabetes and lower mortality, contri-
bute to the epidemic of diabetes worldwide(1,2). Thailand
is in a transitional period, changing from an agricul-
tural society to an industrial society, together with
having better health technology and health care policy.
These changes result in increased life-expectancy for
Thais(3) as well as increased prevalence of obesity
among Thai children and adolescents(4). Mo-suwan et
al have showed that Thai children were getting more
obese at a dangerous rate, from 12.2% in 1990 to 15.6%
in 1992. It is unlikely among this group of obese children
to succeed in controlling their body weight(5). In 1999,
Thai females had a life expectancy of 75 years while
the life expectancy of Thai males was 70 years(3). From
these data, it is predictable that there will be more young
type 2 diabetes patients, and with better health care,
the life expectancy of patients with diabetes is expected
to be longer. However, there is limited information on
patients with long-standing diabetes. Their proportion
will be significant in the near future. Available data
indicate that duration of diabetes is a significant risk
factor for diabetic complications. However, only two
studies (the KIDS(6) and Pima Indian(9),) have clearly
shown the impact of having diabetes for longer than
two decades while other studies(7,8,10-12) only indicated
an impact of diabetic duration on the risk of diabetic
complications, but provided limited information for this
group of patients. The major limitation of the KIDS
study was that they did not adjust for a hypertensive
state on the risk of complications. In addition, it may
not be possible to apply the outcomes of those studies
to Thai diabetic population due to certain societal or
population differences such as race, glycemic control,
lifestyle, lipid profile or obesity among Thais, Cauca-
sians or other ethnic groups. This may affect the risk
of diabetic complications. The authors have to be
concerned about the differences in race in existing
studies, since it is well recognized that insulin resis-
tance varies according to race(13). Asians have higher
insulin resistance despite lower body mass index(14).
This remarkable high insulin resistance in Asians is
associated with a higher prevalence of diabetes and
may be related to the higher percentage of body fat(15)

than Caucasians with a comparable BMI(16). Another
reason why the authors need information on diabetic
complications is for health economic analyses. It could
guide health care practice and management, especially
with regard to the complication surveillance required
in this group.

The objective of the present study was to
study how the duration of diabetes affects the vascu-
lar complications among Thai type 2 diabetic patients.

Material and Method
A cross-sectional, multi-center, hospital-based

diabetes registration was carried out from April 2003
to December 2003. The authors registered diabetic
patients from diabetes clinics of 11 tertiary centers in
Thailand. The study was approved by the Ethics Com-
mittee of each participating hospital. Signed informed
consent was obtained from all participants. The method
of registration and data collection was described in a
previous section(22). Only adults aged 15 years or older
with type 2 diabetes were included in this study.
Patient information was retrieved through medical
records in addition to an interview by individual site
investigators using a structured questionnaire. The
patient’s weight was measured in kilograms using a
balance beam scale with the patient wearing only
light clothes. Height in centimeters was measured by a
wall-mounted scale, with the patient shoeless. Blood
pressure was measured at least twice, at least 1 minute
between measurements, by an automatic digital sphyg-
momanometer (Omron T4), with the patient having
been at rest for at least 5 minutes. Mean values of both
systolic and diastolic blood pressure were used to
define blood pressure levels. Patients had peripheral
pulses palpated at all 4 extremities.

Laboratory studies consisted of fasting
plasma glucose (FPG), serum creatinine (Cr), total cho-
lesterol, HDL- cholesterol, triglyceride, calculated LDL-
cholesterol, and urinary albumin excretion (calculated
as albumin/creatinine ratio) collected from first-void
morning urine sample.

Diabetic complications consisted of diabetic
retinopathy (DR), diabetic nephropathy (DN), coro-
nary artery disease, cerebrovascular disease, and peri-
pheral arterial disease. DR included either proliferative
or background diabetic retinopathy diagnosed by an
ophthalmologist. DN was defined as serum creatinine
greater than 2 mg/dl, or proteinuria greater than 1+ by
dip stick test on at least two separate occasions with-
out other etiology, or the presence of random micro-
albuminuria/creatinine ratio greater than 30 mg/gram at
least twice in a 6-month period. For the definite diag-
nosis of coronary artery diseases (CAD), the patients
must have had at least 2 of 3 clinical criteria of acute
myocardial infarction, a proven coronary angiogram,
or have had a coronary artery bypass graft or coronary
intervention. Patients were defined as having probable
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CAD if they were diagnosed as such by a cardiologist
without previous criteria. The diagnosis of cerebrovas-
cular disease was made by documentation of sudden
neurological deficit supported by the results of appro-
priate imaging techniques. The definition of peripheral
arterial disease (PAD) was the absence of dorsalis
pedis artery and posterior tibialis artery pulses in the
same foot. Lower limb amputations were recorded. There
were some limitations in defining the cause of amputa-
tion, that is, whether it was resulted from infection or
PAD, thus in the present study, having an amputation
was not defined as a PAD complication.

Microalbumin uria (MAU) in this study was
assessed with immunoturbidimetry technique (Hitachi
717, Roche) or Micral test. HbA1c was measured by
immunoturbidimetry technique (Hitachi 717, Roche).

Statistical analysis
Data were expressed as mean + SD. Statistical

analyses were performed using STATA version 8.0
(STATA Corporation, College Station TX, US). For group
comparisons, t-test was used where appropriate, and

Chi-square or Fishers’ Exact test was used to deter-
mine the likelihood of having a diabetic complication.
To explore the effect of duration of diabetes, logistic
regression was used. Statistical significance was
considered when p-value was less than 0.05.

Results
There were 9,284 registered adult patients with

type 2 diabetes. Duration of DM ranged from 0.0 to
46.5 yrs. The present study revealed 2,244 patients with
duration of diabetes of more than 15 years (long-DM)
and 7,040 patients with duration of diabetes of less
than 15 years (short-DM). The long-DM group had
a mean duration of DM of 21.3 + 5.8 years, while the
duration of DM in the short-DM group was 7.0 + 3.9
years. The characteristics of these two groups of
patients were presented in Table 1.

The mean age of long-DM group was 65.5 +
10.3 years and of the short-DM was 58.2 + 12.6 years.
The first group had prevalence of hypertensive of 85%
whereas that of short-DM was 80%. The mean HbA1c
of the first group was 8.5% and of the latter was 8.0%.

Table 1. Characteristics of long-DM and short-DM patients

Characteristic Long-DM (N = 2244) Short-DM (N = 7040)  p value

Sex (M/F)          728/1516        2424/4616   0.083
Age (yr)            65.5+10.3            58.2+12.6 <0.0001
Type of DM (type1/type 2)            81.0+2156          248.0+6724   0.096
Hypertension (%)            85            80 <0.0001
HbA1c(%)              8.5+1.8            8.0+1.8   0.009
BMI (kg/m2)            25.0+4.2            25.7+4.3 <0.0001
HDL-C (mg/dl)            54.3+15.5            53.5+15.0   0.047
LDL-C (mg/dl)          110.3+36.1          115.0+36.6 <0.0001
TG (mg/dl)          142.9+88.6          154.1+110.1 <0.0001
Cr (mg/dl)            1.30+0.93            1.13+0.87 <0.0001

Table 2. Prevalence of diabetic complications in long-DM and short-DM patients

Long-DM (N = 2244) Short-DM (N = 7040) p-value

Diabetic retinopathy               50.3%               24.2% <0.001
Diabetic nephropathy               62.9%               45.7% <0.001
History of foot ulcer                 9.9%                 4.7% <0.001
Amputation                 3.5%                 0.9% <0.001
PAD                 7.4%                 2.8% <0.001
CAD               14.5%                 6.2% <0.001
Stroke                 6.4%                 3.8% <0.001

PAD, peripheral arterial disease; CAD, coronary artery disease
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The long-DM patients had mean BMI of 25.0 kg/m2

which was significantly smaller than the short-DM
patients whose mean BMI was 25.7 kg/m2. The long-
DM group had LDL-C, HDL-C and TG levels of 110.3 +
36.1 mg/dl, 54.3 + 15.0 mg/dl and 142.9 + 88.6 mg/dl
respectively and those of short-DM group were 115.0
+ 36.6 mg/dl, 53.5 + 15.0 mg/dl and 154.1 + 110.1 mg/dl
respectively.

The prevalence of diabetic complications
was shown in Table 2. Sixty-two percent of long-DM
patients had DN, 50.3% had DR and 14.5% had CAD.
The prevalence of DN, DR and CAD among short-DM
were 45.7%, 24.2% and 6.2% respectively, all of those
were significantly lower in short-DM group (p < 0.001).
Table 3 showed the effect of duration of diabetes on
the risk of diabetic complications after adjusted for age,
HbA1c, LDL-C levels and hypertension. The risk of
CAD among patients having diabetes for longer than
20 years was 2.2 folds higher than patients having dia-
betes for less than 5 years. The odds ratios of microvas-
cular complication risk of patients with diabetes longer
than 20 years were 5.89 for DR and 2.1 for DN.

Discussion
The current paradigm of treating diabetic

patients is focused on the patient’s state of health,
including longevity and quality of life. This present
study showed that 24.2% of adult diabetic patients
had duration of diabetes of longer than 15 years. The
long-DM group had some better as well as some worse
risk factors. For the better risk factors, the long-DM
had BMI of 25.0 kg/m2 compared with short-DM of 25.7
kg/m2 and also had better lipid profiles (LDL-C 110.3 vs
115.0 mg/dl, HDL 54.3 vs 53.5 mg/dl and TG 142.9 vs
154.1 mg/dl). On the other hand, the long-DM had
poorer glycemic control (HbA1c 8.5% vs 8.0%), more
hypertensive (85 vs 80%) and were older than the
short-DM group (65.5 vs 58.2 years old).

The prevalence of diabetic complications in
the present study was very high, especially the micro-
vascular complications in both long-DM and short-
DM groups, [DR 50.3%, DN 62.9%] [DR 24.2%, DN
45.7%] respectively. DN is one of the major causes of
death among Thai diabetics(17). This finding should
raise concern among health care policy makers. Early
detection of DR and DN should be encouraged
because these complications can be attenuated with
appropriate medication and glycemic control.

The long-DM group had prevalence of CAD,
PAD and stroke of 14.5%, 7.4% and 6.4% respectively
all were significantly higher than those of short-DM
group, those were 6.2%, 2.8% and 3.8% respectively.

There are well documented risk factors for
diabetic complications such as age, hypertension, gly-
cemic control and lipid profile(19). To study the impact
of duration of diabetes, adjustment for age, hyperten-
sive state, HbA1c and LDL-C were done and the impact
of duration of diabetes on the risk of micro- and macro-
vascular complications remained, with the highest
odds ratio in patients having diabetes for longer than
20 years comparing to patients having diabetes for less
than 5 years, with odds ratios of 2.1, 5.9, 2.2 and 1.5 for
DN, DR, CAD and stroke respectively. Moreover, the
impact of diabetes duration on risk of having complica-
tions continued without plateau (Table 3).

The present study was in accordance with
others that diabetic duration has a significant effect on
the risk of vascular complications(6-12). The prevalence
of micro-vascular complication in patients having
diabetes for 20 years in this study were very similar to
that of Haupt et al(6), 50% for both DN and DR, as well
as to those of Krakoff et al(9). However, there were some
differences in the prevalence of micro-vascular compli-
cations between the present study and others. The
short-DM group in the present study had the preva-
lence of DN of 45.7% while the numbers from Haupt

Table 3. The effects of duration of diabetes on complications

Odds ratio (95%CI)*

Complication <5        5-9.99      10-14.99      15-19.99         >20

CAD   1 1.11 (0.85-1.44) 1.10 (0.84-1.44) 1.64 (1.23-2.18) 2.22 (1.69-2.91)
DN   1 1.16 (0.99-1.36) 1.50 (1.26-1.78) 1.93 (1.58-2.36) 2.12 (1.73-2.60)
DR   1 1.54 (1.28-1.83) 2.45 (2.05-2.93) 3.99 (3.27-4.87) 5.89 (4.79-7.23)
CVA   1 0.98 (0.71-1.36) 1.12 (0.79-1.56) 1.44 (1.00-2.06) 1.50 (1.05-2.16)

Diabetic duration
(yrs)

* Adjusted for age, HbA1c, LDL, and the presence of hypertension
DN, diabetic nephropathy; DR, diabetic retinopathy; PAD, peripheral arterial disease; CAD, coronary artery disease



J Med Assoc Thai Vol. 89 Suppl. 1  2006S58

et al(6), Krakoff et al(9) were approximately 20%.
There is an effect of race on the risk of DN.

Earle and colleagues found that the Indo-Asians had
more rapid diabetic nephropathy progression than
Africans or whites(18).

There are some limitations in the present
study. There was a significant number of patients who
did not have complete evaluation of microvascular
complications, especially, on DN. Therefore, the pre-
valence of DN should be higher than the present
figure. In addition, the present results might have been
confounded by other unexplored factors such as
genetics, medications, or lifestyle(20;21).

In conclusion, a significant number of dia-
betic patients have lived with diabetes for a long time.
They have high risk of micro- and macrovascular
complications independent of glycemic control, blood
pressure status, age, or lipids levels. The risk of diabetic
complications increased the duration of diabetes.

Acknowledgements
The present study was supported by the

Health Systems Research Institute, Thailand and the
Endocrine Society of Thailand. The authors wish to
thank the staff and nurses in every center for their
contributions.

References
1. Alberti G, Zimmet P, Shaw J, Bloomgarden ZT,

Kaufman F, Silink M, et al. Type 2 diabetes in the
young: the evolving epidemic. The International
Diabetes Federation Consensus Workshop. Dia-
betes Care 2004; 27: 1798-811.

2. Wild S, Roglic G, Green A, Sicree R, King H. Global
prevalence of diabetes. Estimates for the year 2000
and projections for 2030. Diabetes Care 2004; 27:
1047-53.

3. The population of Thailand, July 1999. Mahidol
Population Gazette 8(2); 1999.

4. Mo-suwan L, Junjana C, Puetpaiboon A. Increas-
ing obesity in school children in a transitional
society and the effect of the weight control pro-
gram. Southeast Asian J Trop Med Public Health
1993; 24: 590-4.

5. Pongprapai S, Mo-suwan L, Leelasamran W.
Physical fitness of obese school children in Hat
Yai, Southern Thailand. Southeast Asian J Trop
Med Public Health 1994; 25: 354-60.

6. Haupt E, Benecke A, Haupt A, Herrmann R, Vogel
H, Walter R. The KIDS study VI: diabetic compli-
cations and associated diseases in type 2 diabetics

still perfoming a profession. Prevalence and corre-
lation with duration of diabetic state, BMI and C-
peptide. Exp Clin Endocrinol Diabetes 1999; 107:
435-41.

7. Cohen O, Norymberg K, Neumann E, Dekel H.
Complication-free duration and the risk of develop-
ment of retinopathy in elderly diabetic patients.
Arch Intern Med 1998; 158: 641-4.

8. Nicolucci A, Carinci F, Ciampi A, The SID-AMD
Italian study group. Stratifying patients at risk of
diabetic complications: An integrated look at
clinical, socioeconomic, and care - related factors.
Diabetes Care 1998; 21: 1439-44.

9. Krakoff J, Lindsay RS, Looker HC, Nelson RG,
Hanson RL, Knowler WC. Incidence of retinopa-
thy and nephropathy in youth-onset compared
with adult-onset type 2 diabetes. Diabetes Care
2003; 26: 76-81.

10. Ito H, Harano Y, Suzuki M, Hattori Y, Takeuchi M,
Inada H, et al. Risk factor analyses for macrovas-
cular complication in nonobese NIDDM patients:
multiclinical study for diabetic macroangiopathy
(MSDM). Diabetes 1996; 45(Suppl 3): S19-23.

11. Tapp RJ, McCarty DJ, Shaw JE, Taylor HR, Harper
CA, Welborn TA, et al. The prevalence of and
factors associated with diabetic retinopathy in
the Australian population. Diabetes Care 2003; 26:
1731-7.

12. Yokoyama H, Okudaira M, Otani T, Watanabe C,
Takaike H, Miuira J, et al. High incidence of
diabetic nephropathy in early-onset Japanese
NIDDM patients: risk analysis. Diabetes Care
1998; 21: 1080-5.

13. Palaniappan LP, Carnethon MR, Fortmann SP. He-
terogeneity in the relationship between ethnicity,
BMI, and fasting insulin. Diabetes Care 2002; 25:
1351-7.

14. Chiu KC, Cohan P, Lee NP, Chuang L-M. Insulin
sensitivity differs among ethnic groups with a
compensatory response in b-cell function. Diabe-
tes Care 2000; 23: 1353-8.

15. Banerji MA, Faridi N, Atluri R, Chaiken RL,
Lebovitz HE. Body composition, visceral fat,
leptin, and insulin resistance in Asian Indian men.
J Clin Endo Metab 1999; 84: 137-44.

16. Deurenberg P, Deurenberg-Yap M, Guricci S.
Asians are different from Caucasians and from each
other in their body mass index/body fat percent
relationship. Obes Rev 2002; 3: 141-6.

17. Leelawattana R, Rattarasarn C, Lim A, Soonthorn-
pun S, Setasuban W. Causes of death, incidence



J Med Assoc Thai Vol. 89 Suppl. 1  2006 S59

โครงการลงทะเบียนผู้ป่วยเบาหวานในประเทศไทย: ความชุกของโรคแทรกซอ้นจากเบาหวานใน
ผู้ท่ีมีระยะเวลาของการเป็นเบาหวานนาน
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วัตถุประสงค์: เพื่อศึกษาผลของระยะเวลาของการเป็นเบาหวานต่อการเกิดภาวะแทรกซ้อนในผู้ป่วยเบาหวาน
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