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The WHO criteria for diabetes were used: blood sugar at fasting larger than or equal 
to 7.8 mmol/L (140 mg/dl), or blood sugar after oral glucose tolerance test larger than or 

 
 
 
 
 
 

Causes of Death and Prognostic Factors of NIDDM Patients 
 
 
 
1. Introduction 

 
Many studies have found that the mortality of NIDDM (non-insulin-dependent 

diabetes mellitus) patients is 2-6 times higher than that of the general population (1-3). 
This higher mortality is considered to be due to the higher prevalence rates of 
cardiovascular diseases, diabetes, cerebrovascular diseases, renal diseases and 
malignant neoplasms among diabetes patients (4, 5). Since 1993, diabetes has been the 
fifth leading cause of death in Taiwan. It is also a chronic disease of significantly 
increasing mortality (6). Although NIDDM is a serious public health problem in Taiwan, 
very little has been done to study it. The present study is to understand the conditions of 
NIDDM patients and their pregnostic factors. 
 
2. Study Design and Method  
 
Data collection  
 

The retrospective cohort study method was applied to collect information from 
patients who were diagnosed NIDDM at a teaching hospital in the period between 
March 1989 and June 1994. Their medical records were reviewed and information 
concerning their demographic characteristics, blood pressure and laboratory findings of 
some biochemical values such as blood sugar at fasting, cholesterol, triglyceride, high 
density cholesterol, and protein urine were collected. 
 
Definition  
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equ

rol larger than or equal to 200 mg/dl, or triglyceride larger than or equal to 200 
mg l. 

se BMI (body mass index) is larger than or equal to 27 
for men and 25 for women (9).  

ssure under 140/90 mmHg is normal; that between the two is defined 
s borderline (10). 

Survey  

, the survival 
me was the time between the diagnosis of diabetes and the time of death. 

Statistical analysis  

multi-variate 
nalysis to study the impact of each risk factor on the survival of patients. 

. Results  

Ho

ases (6.9%) (Table 2). Death certificates were issued by hospitals 

al to 11.1 mmol/L (200 mg/dl)(7).  
Hypercholesterolemia is defined as serum cholesterol larger than or equal to 200 

ml/dl. Hypertriglyceridemia is defined as triglyceride larger than or equal to 200 mg/dl. 
A hyperlipidemia case is one who has taken antihyperlipidemia medicine, or his serum 
choleste

/d
 
Obesity is defined as one who

 
A hypertensive case is defined as one who has taken anti-hypertension medicine, or 

whose systolic pressure is higher than 160 mmHg, or diastolic pressure higher than 95 
mmHg. Blood pre
a
 

 
In addition to data collection, interviewers also collected information through a 

structured questionnaire from family members of patients. Data collection was 
completed in June 1994. Items in the questionnaire included: demographic data, 
personal and family health history; if already dead, date of death and cause of death. 
The direct cause of death registered on the vital statistics by the Taiwan Provincial 
Health Department was used in the analysis of cause of death. The survival time was the 
time between the diagnosis of diabetes and 30 June 1994. For the deceased
ti
 

 
Data were analyzed with Epi-Info and SAS. χ2 test was used to test the risk factors 

of death. Cox’s proportional hazard regression model was used for 
a
 
3
 

spital care and cause of death  
766 hospitalized NIDDM patients were studied. Their average age was 64 yr ± 

11.8; and there were more women than men (424 vs 342). They were first time admitted 
to hospital for cardiovascular diseases (23.9%), high blood sugar (23.4%), retinopathy 
(20.4%) and renal diseases (14.6%) (Table 1). Median time of follow-up was 3.5 year 
(range 1 month to 4.6 yr). 131 (59 males and 71 females) had died and 635 were still 
alive. The direct causes of death of these 131 patients were: cardiovascular diseases 
(34.9%), diabetes (16.3%), renal diseases (9.4%), pneumonia (7.0%) and 
cerebrovascular dise
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edicine doctors (4.9%), clinics (3.3%) and others (2.2%). 33% of the death certificates 
did not mention diabetes as the cause of death. 

Prognostic factors of NIDDM deaths 

Table 3 shows the predictive factors of NIDDM deaths and survivals. Death rat
from all causes of those with blood sugar at fasting larger than or equal to 260 mg/100
dl was 2.6 times higher than those of blood sugar at fasting smaller than 260 mg/100 dl
(95% confidence interval at 1.5-4.4). Death rate from all causes of those with
albuminuria was 2.2 times higher than those without (95% confidence interval at 
1.4-3.4). Patients of longer diabetes history tended to have higher risk of death (p<0.0l). 
Age at first diagnosis of diabetes was positively correlated to death rate from all cause
(p <0.01). That is, when diabetes was diagnosed at later ages, chances of death were
higher. Death rate from all causes of those with both parents of diabetes history was 
0.35% higher than those without (95% confidence interval at 0.15-0.79). 

 
BMI, serum cholesterol, serum triglyceride and hypertension were not found 

statistically to be significantly related to the death risks of NIDDM. 
 
When all factors at p<0.05, BMI and hypertension were analyzed under the Cox’

proportional hazard model, it was found that blood sugar at fasting, BMI and age at first
diagnosis of diabetes were significantly related to the survival time. That is, the earlier
the diagnosis was made, the smaller the BMI value was, and the lower the blood suga
at fasting was, the longer the survival time would be (Table 4). 

4. Discussion  

The subjects studied were hospitalized patients. They would have mo
mplications, their chances of survivals, therefore, would be poorer (11). However, the

finding of the present study that hospitalized diabetes patients had higher mortality than
the general population corresponded to the similar finding using the population-base
diabetic patients (4). This is perhaps due to the fact that after the appearance of insulin
diabetic patients receive better treatment, their health conditions have thus improved.
Entmacher et al (1) reported that since 1930, the mortality of the diabetic patients treated
at the Joslin Clinic had significantly declined, their survival rate had also improved. 

The present study showed that the direct cause of death of NIDDM patients wa
cardiovascular diseases, to be followed by diabetes. This finding was similar to findings 
of other studies (4, 5). Cardio-vascular diseases are major complications of NIDDM 
patients.  

Some studies mention that the younger the diabetic patients’ age is, the higher the 
ortality will be. This finding is not the same as the finding of the present study. This
ight have to do with the care environment the patients were in (12). The present study

found that the relative risk of death of those diagnosed earlier was lower. Earl
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diagnosis and early treatment improved the survival rate. This finding corresponded to  
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clusion of Ent (1)
 
the con macher et al . 
 

Po
ind
asympt discharge rate of albumin in the 
pat
album ath of NIDDM patients 
(14, 

patien ortality of diabetic 
patients without albuminuria is close to that of the general population. The present study 
also found that albuminuria was related to the risk of death from all causes of NIDDM 
patients. However, in the multi-variate analysis, albuminuria was not found to be 
significantly related to the risk of death. This finding corresponded to that of Morrish et 
al (17)

 
Some studies mentioned that hypertension the prognostic factor of diabetes (18). 

Some studies, on the other hand, mentioned that hypertension had no effect on the 
mortality of diabetes (19). Data from the Diabetes Intervention Study showed that more 
hypertension hyperlipidemia and obesity were found on NIDDM patients, and more 
hypertensive NIDDM patients died of cardiovascular and cerebro-vascular diseases. 
Many cohort follow-up studies, however, indicated that it was the mechanism of 
athro-sclerosis that increased the mortality of NIDDM patients (3). In the present study, 
hypertension was found to be related to the risk of death of NIDDM patients only in the 
uni-variate analysis; in the multi-variate analysis, hypertension was not found 
statistically to be related to the risk of death of NIDDM patients. This perhaps was that 
hypertension was a common symptom of all diabetic patients at terminal stage. 70% of 
the NIDDM patients in the present study had hypertension. 

 
Obesity is one of the risk factors for the increasing mortality of diabetic patients (20, 

or control of blood sugar is the major cause of albuminuria. Albuminuria is an 
icator of changes in renal functions. Whitehall (13), in his ten-year follow-up of 

omatic high blood sugar patients, found that the 
ients who died was higher than that in the survived patients. Long-lasting 

inuria was significantly related to the increasing risk of de
15). Nelson et al (16) found that 97% of the increase in the mortality of the NIDDM 

ts of the Pima Indians was related to albuminuria. The m
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21)
P. In the multi-variate analysis, though not in the uni-variate analysis, of the present 

study, obesity was found to be significantly related to the risk of death of NIDDM 
patients. The number of cases perhaps was not sufficient in the single-variate analysis. 
 

In general, the present study further confirmed that the following factors could 
increase the risk of death of diabetes patients: blood sugar at fasting, age at first 
diagnosis and obesity. Early diagnosis, early treatment and adequate diet control are 
some important measures in improving the prognosis of NIDDM patients. 
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