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Summary. The frequency distributions of both the 
fasting and two-hour post-load plasma glucose levels 
were bimodal in the Pima Indian population aged 25 
years and over. The hyperglycaemic component of 
this distribution represents those with diabetes mel- 
litus, as some 30 percent of this group had evidence 
of the specific vascular complications of the disease, 
whereas these abnormalities were virtually absent in 
those with lower glucose levels. The bimodal charac- 
teristics of the frequency distributions were utilized 
to define optimal criteria to separate those with and 
without diabetes. The sensitivity and specificity of 
these criteria for fasting and two-hour glucose levels 
were compared and were found to be similar. The 
fasting glucose determination, however, was more 
reproducible and stable, as well as being easier to 
obtain, indicating that it is the better measurement 
for diagnostic purposes. The optimal level for diag- 
nosis of 7.5 mmol/1 (136 mg/dl) for the fasting glu- 
cose and the equivalent two-hour value of 14 mmol/1 
(250mg/dl), were higher than many previously 
recommended diagnostic levels. Nevertheless, there 
was no evidence that subjects with lower levels were 
at appreciable risk of developing the specific compli- 
cations of diabetes. Subjects with impaired glucose 
tolerance (IGT), but without fasting hyperglycaemia, 
should n o t  be diagnosed as having diabetes mellitus. 

Key words: Two-hour plasma glucose, fasting plasma 
glucose, bimodality, oral glucose tolerance tests, 
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pathy. 

The diagnosis of diabetes mellitus was based origi- 
nally on the classical symptoms of polyphagia, poly- 
dipsia, and polyuria and the presence of reducing 

substance (sugar) in the urine. When blood glucose 
measurements became available, the presence of a 
high fasting blood glucose concentration was 
accepted as the best criterion for diagnosis. Subse- 
quently, the glucose tolerance test was introduced as 
a more sensitive test useful for the identification of 
diabetes which had not yet advanced to the stage of 
fasting hyperglycaemia or overt diabetes [1]. 

When deciding upon criteria for diagnosis, the 
mean value plus two standard deviations of the blood 
glucose concentrations in subjects without known 
diabetes or a family history of diabetes were used to 
define the upper limits of normality [2, 3]. These 
criteria were arbitrary and had undefined properties 
since the frequency distributions of both fasting and 
post-load glucose levels in most populations were 
subsequently found to be unimodal and skewed [4- 
6]. 

The glucose tolerance test interpreted according 
to such criteria led to the identification of many sub- 
jects with abnormally high one-hour and/or two- 
hour post-load levels, but with normal fasting values, 
who were generally presumed to be diabetic. The 
validity of the diagnosis of diabetes based on the pre- 
sence of only impaired glucose tolerance (IGT), how- 
ever, has been recently questioned [7, 8]. 

The majority of subjects with IGT do not show 
unequivocal evidence of diabetes mellitus, within five 
years or even 8-10 years later [9-12], although they 
do have an increased risk of decompensation to clini- 
cal diabetes [13] and are perhaps more prone to 
atherosclerosis e.g. coronary heart disease, than 
those with unequivocally normal post-load glucose 
levels [14, 15]. Nevertheless, if diabetes mellitus is 
defined as a syndrome characterized by disordered 
carbohydrate metabolism and associated with the 
occurrence of specific vascular complications, such as 
retinopathy and nephropathy, persons with IGT only 
should not receive the diagnosis of diabetes unless it 

0012-186X/79/0016/0373/$01.40 



374 N.B. Rushforth et al.: Fasting and Two-hour Glucose Levels for the Diagnosis of Diabetes 

Table 1. Number of Pima subjects by age, sex, and diabetes treat- 
ment status 

Number of subjects 

Age in Total Recently Not recently 
years treated a treated 

Males 
5-14 144 0 144 

15-24 140 1 139 
25-34 72 7 65 
35-44 74 14 60 
45-54 56 15 41 
55+ 66 16 50 
TotNmNes 5 5 2  53 499 

Fem~es 
5-14 166 0 166 

15-24 228 3 225 
25-34 127 7 120 
35-44 114 32 82 
45-54 85 29 56 
55+ 94 28 66 
Total females 814 99 715 

Total 
males and females 1366 152 1214 

a Subjects who had taken insulin (regular or NPH), tolbutamide 
acetohexamide or phenformin on day of or day prior to the test, 
or chloropropamide within two days before the day of the test 

can be  demons t r a t ed  that  they too have an appreci-  
able risk of developing these specific complicat ions  
[8]. Reasons  for dis t inguishing subjects  with d iabetes  
f rom those who have only  I G T  include pa t ient  m a n -  
agement  considerat ions ,  the prognostic ,  economic  
and  psychological disadvantages  of the diagnosis of 
diabetes,  as well as the impor tance  of ident i fying as 
precisely as possible those at risk of developing  the 
complicat ions  of diabetes  so that  their  aet iology and  
pathogenesis  may  be investigated,  and  the effects of 
t rea tment ,  a imed at p reven t ing  their  deve lopmen t  

assessed. 
Previous  studies in the P ima  Ind ians  have shown 

that  the popu la t ion  has a very high preva lence  of 
d iabetes  and  that  the d is t r ibut ions  of the two-hour  
pos t - load  glucose levels in the adult  popu la t ion  are 
b imoda l  [16, 17]. This  characterist ic allows the popu-  
la t ion to be separa ted  into a hyperglycaemic  group, 
which has a high preva lence  of re t inopa thy  [18] and  
neph ropa thy  [19] - suggesting that  this group does 
const i tute  those with diabetes  mel l i tus  [20], and  a 
second group with lower glucose levels who do not  
have these complicat ions.  Whi le  the lat ter  ma y  be at 
risk of developing  diabetes  in the future,  they do not  
have it at this t ime. 

We  now  repor t  the presence  of b imodal i ty  in fast- 
ing glucose levels as well as in the two-hour  pos t - load  
glucose levels, which has enab led  us to def ine the 
limits of fasting hyperglycaemia  and  pe rmi t t ed  com- 
par ison  of the usefulness  of the fasting and  pos t - load  
glucose levels for the diagnosis of diabetes.  W e  have 
also examined  the re la t ionship  of these glucose levels 
to the f requency  of re t inal  and  renal  complicat ions.  

Patients and Methods 

Glucose tolerance tests were performed on 552 male and 814 
female Pima Indians aged 5-89 years residing on the Gila River 
Indian Reservation, 40 miles southeast of Phoenix, Arizona. Each 
participant, or parent/guardian, gave consent before examination. 
Each subject was tested in the morning, having fasted during the 
previous eight hours, and, if receiving diabetes treatment, omitting 
any hypoglycaemic medication prior to the test or that day. In 201 
of the subjects glucose tolerance was retested up to 21/2 years later. 
In 37 subjects retesting was performed up to 3 months later to 
determine reproducibility of the test and in 164 subjects the retest- 
ing took place between one and a half and two and a half years 
later to determine the long term stability of the measurements. 

After a fasting venous blood sample was collected into a 
sodium fluoride-containing tube, an oral 75 g carbohydrate load 
(Dexcola, Custom Labs, Baltimore, MD) was given and a further 
venous blood sample was drawn two hours later. Blood samples 
were centrifuged and separated. Plasma glucose was measured 
using the Autoanalyzer ferricyanide method (Technicon 
Methodology File N-2). 

Following mydriasis, ophthalmoscopic examinations were done 
without knowledge of the glucose levels or diabetic status of the 
subjects. The presence of "red dots" (microaneurysms or haemor- 
rhages) or proliferative changes (new vessels, vitreous haemor- 
rhage, fibrous strands and retinal detachment) were taken to rep- 
resent retinopathy. A random urine specimen was obtained, and in 
all showing a trace or more of protein by dipstick, the protein 
concentration was measured using the Shevsky-Stafford method 
[21] and the urine creatinine concentration determined. The ratio 
of the protein/creatinine concentration, if/>1, in the absence of 
other well-defined non-diabetic causes of proteinuria, was con- 
sidered to indicate nephropathy. 

As hypoglycaemic treatment could influence the glucose levels 
all subjects currently receiving hypoglycaemic drugs were excluded 
(see Table 1) and the results from the remaining 1214 subjects 
were analysed. 

Frequency distributions of the fasting and two-hour plasma 
glucose levels were plotted for each sex and in each decade and 
were bimodal above 25 years of age. The distributions were then 
examined using an iterative maximum likelihood procedure to 
determine the parameters of a model of two overlapping Gaussian 
distributions, which had been shown to describe satisfactorily the 
distributions of the logarithms of the two-hour glucose levels [17]. 
Chi square goodness of fit tests were used to compare the observed 
and predicted distributions. Cut-off points and probabilities of 
misclassification, were also estimated using the model [22]. 

As the two distributions of the model overlap, the use of a 
single cut-off point to divide the distribution will result in some 
misdassification of normals as diabetic, and vice versa. An 
optimum cut-off point, which corresponds to the intersection of 
the two overlapping distributions and which minimizes the degree 
of misclassification, can be determined algebraically using the 
parameters of the model (i. e. the means and standard deviations 
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Fig. 1 a--e. Frequency distributions of fasting and two-hour post- 
load venous plasma glucose levels (log. scale) in males and females 
aged a 5-14 years b 15-24 years and c 25 years and over. The 
observed values are shown as histograms, upon which are superim- 
posed the composite distribution of the model and its component 
curves 

of the components the proportion falling in each). The proportions 
of subjects misclassified were also estimated, although the specific 
individuals who are mislabelled cannot be identified. 

Results  

The age and sex distribution of the subjects included 
are shown in Table 1. There  were 152 subjects in the 
sample currently receiving hypoglycaemic drugs for 
the treatment of previously recognised diabetes, who 
were excluded. The distribution of the glucose values 
from the remainder were plotted. They comprised 
those not known to have diabetes at the time of the 
test or, if previously known, who had not recently 
received hypoglycaemic drugs and whose glucose 
levels were, therefore, unlikely to be influenced by 
previous medications. The distributions of the fasting 
and two-hour glucose levels of these subjects are 
shown in Figure i a-c. 

In the 5 -14  year olds the distribution of both the 
fasting and two-hour glucose levels were unimodal 
(Figure 1 a). In the 15-24 year olds (Figure 1 b) there 
appeared outlying observations beyond the main dis- 
tribution, and these appear to represent the only evi- 
dence of the hyperglycaemic members of the popula- 
tion in this age group. 

The glucose values were bimodal for both fasting 
and two-hour levels in Pima males and females for 
each group above 25 years of age (Figure 1 c). The 
model of composite Gaussian distributions appeared 
to conform reasonably to the observed distributions, 
and goodness of fit tests performed in each sex and 
age group showed that the correspondence of the 
model was satisfactory in six of the eight fasting, and 
seven of the eight two-hour distributions. 

Figure 2 shows the means of the normal and 
hyperglycaemic components of the distributions in 
those aged 25 years and over. The respective stand- 
ard deviations and proportions falling in each of the 
components were also calculated. These are esti- 
mates derived from the two components of the model 
distributions which provide the best fit for the 
observed bimodal distributions of the glucose levels 
in each age-sex group. The means of the first compo- 
nent were consistently lower and rose less rapidly 
with age for the fasting glucose levels than those of 
the two-hour levels in both sexes. The standard devi- 
ations of the first component  were consistently 
smaller for the fasting glucose levels than those of the 
two-hour levels. The means of the hyperglycaemic 
component  were also consistently lower for the fast- 
ing than for the two hour  glucose levels, but in 
neither sex did the mean fasting or two-hour level 
char~ge significantly with age. 
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Table 2. Percent (+ SEM) of hyperglycaemic subjects and percent of subjects misclassified on the basis of A) fasting and B) two-hour post- 
load glucose values in those aged 25 years and over 

Plasma glucose 

A) Fasting B) Two-hour 

Age in No. With Mis- With Mis- 
years examined hyper- Sensitivity c Specificity d classified b hyper- Sensitivity Specificity classified b 

glycaemia a glycaemia a 
% % % % % % % % 

Males 
25-34 65 19.5 (6.3) 87.7 99.6 2.8 22.5 (8.5) 89.6 98.3 3.6 
35-44 60 39.0 (6.4) 99.6 99.8 0.3 42.6 (6.7) 98.8 97.9 1.7 
45-54 41 35.4 (8.2) 95.5 99.4 2.0 27.1 (13.4) 87.5 95.0 7.0 
55+  50 21.3 (6.9) 90.5 99.0 2.8 28.3 (8.0) 97.1 98.6 1.8 

Females 
25-34 120 18.2 (5.3) 76.7 99.4 4.7 9.4 (2.8) 97.1 99.8 0.5 
35-44 82 32.7 (9.7) 83.5 98.4 6.5 38.3 (10.7) 91.3 96.3 5.6 
45-54 56 50.5 (6.8) 99.4 99.8 0.4 49.5 (6.8) 99.7 99.6 0.4 
55+  66 42.3 (7.6) 89.2 98.6 5.4 28.0 (6.7) 96.0 96.8 3.4 

a Proportion estimated to lie in hyperglycaemic component of distribution 
b Proportion of diabetics classified as non-diabetic, and vice versa, by application of a single cut-off value 
c Sensitivity = See text for definitions 
d Specificity = See text for definitions 
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Fig. 2. Mean (_+ SEM) of fasting and two-hour post-load glucose 
levels (log. scale) of the a hyperglycaemic, and b normal compo- 
nents of the bimodal frequency distributions by age for males (n = 
499) and females (n = 715) 

Table 3. Test-retest measurements of plasma glucose values for 
fasting and two-hour post glucose load. Mean (_+ SEM) of abso- 
lute difference between two plasma glucose determinations 
(mmol/l) 

Retest interval 

Up to 3 months 1.5 to 2.5 years 

n 37 164 
Fasting 1.6 + 0.3 2.2 _+ 0.2 
Two hour 2.4 _+ 0.3 4.1 + 0.4 
P value <0.01 <0.01 

Table 2 shows the proportion of subjects aged 25 
years and over who fell into the hyperglycaemic com- 
ponent of the fasting and the two-hour glucose dis- 
tributions. In each corresponding age and sex group 
the proportions identified as hyperglycaemic by 
either the fasting or the two-hour levels did not differ 
significantly although, as might be expected, the 
proportions tended to increase with age, but then fell 
in the older age groups. 

The optimal cut-off point to separate subjects 
who fell into each of the components of the fre- 
quency distributions was calculated using the means, 
standard deviations and proportions of subjects of 
each component of the distributions [22]. This cut-off 
point minimizes the probabilities of misclassifying 
individuals and, based on the model, the proportion 
of subjects misclassified can be estimated. The pro- 
portions correctly and incorrectly classified as 
hyperglycaemic, and vice versa, can be expressed in 
terms of sensitivity, that is the proportion correctly 
classified within the hyperglycaemic component; and 
specificity, the proportion of those who are correctly 
classified in the other component of the distributions. 
These values are also shown in Table 2. If the 
hyperglycaemic component of the glucose distribu- 
tions does correspond to the diabetic population 
(vide infra), then use of the optimal cut-off point to 
separate the diabetics from the remainder results in a 
sensitivity ranging between 76.7 and 99.6 percent 
and a specificity ranging between 98.4 and 99.8 per- 
cent for the fasting glucose levels, and the corre- 
sponding point for the two-hour glucose levels gives 
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Table 4. Retinopathy and/or nephropathy according to fasting and two-hour plasma glucose in subjects aged 25 and over [Number with 
complications (c); Number tested (n)] 

Fasting glucose (mmol/1) 

Two-hour % with 
glucose <5.0 5.0-- 6 . 0 -  7.0-- 8.0-- 9.0-- 11.0-- 14 .0-  18 .0-  22.0+ Total complications 
(mmol/1) c n c n c n c n c n c n c n c n c n c n c n 

c 1" 0 0 1 
<5.0 

n 32 20 4 56 
c 0 0 0 0 

5.0-- 
n 30 34 4 68 
c 0 0 0 0 0 

6.0-- 
n 19 52 7 1 79 
c 0 0 0 0 0 

7.0-- 
n 15 36 4 1 56 
c 0 0 0 0 

8.0-- 
n 4 21 10 35 
c 0 0 0 0 0 

9.0- 
n 4 23 16 3 46 
c 0 0 0 0 i b 0 0 1 

ll.O- 
n 2 I0 II 13 1 2 1 40 
c 0 0 1 c 1 1 2 5 

14.0-- 
n 1 4 6 4 9 4 28 

ee.  
1 8 . 0 - -  c 0 0 2 1 4 1 8 

n 2 2 4 9 13 9 39 
c 1 1 10 9 7 2 30 

22.0+ 
n 2 1 17 37 13 4 74 
c 1 0 0 1 5 3 16 10 7 2 45 

Total 
n 106 197 62 26 11 19 36 47 13 4 521 

Percent with 
complications 0.3 3.8 45.4 15.8 44.4 21.3 53.8 50.0 

0.3 

2.5 

17.9 

20.5 

40.5 

a #1365 Received 5 glucose tolerance tests between 1965 and 1976. Two-hour glucose levels ranged between 3.9 and 5.6 nm~l/1 
(70-101 mg/dl) and had fasting levels of 4.7 and 4.9 mmol/1 (84 and 89 mg/dl). Had multiple injuries and head trauma. "Haemorrhage" or 
"exudates" recorded on 3 examinations 
b #199 Diabetes for at least 10 years. Fasting plasma glucose 8.5 rnri~l/1 (153 mg/dl), two-hour plasma glucose 13.7 mmol/1 (246 mg/dl) at 
this time, had had previous fasting glucose level of 13.3 mmol/1 (239mg/dl) and two-hour glucose levels of 16.8 to 25.4mmol/1 
(302-458 mg/dl). Diabetic retinopathy for 7 years. Had lost 12 kg in weight prior to present test 
c #1038 Diabetes for 7 years. Has microaneurysrr~s and exudates of recent onset. Fasting plasma glucose 7.4 mmol/1 (133 mg/dl); two-hour 
level 15.4mmol/1 (278mg/dl). Previous two-hour glucose levels 17.4 to 25.2mmol/1 (314-454mg/dl) and previous fasting level of 
10.5 mmol/1 (189 mg/dl). Had lost 16 kg in weight prior to present test 

ranges of sensitivity of 87.5 to 99.7% and specificity 
of 95.0 to 99.8 percent. The total number of subjects 
misclassified, diabetics as normals, and normals as 
diabetics, using these cut-off points ranged between 
0.3 and 6.5 percent for the fasting levels, and 0.4 to 
7.0 percent for the two-hour levels. 

The optimal cut-off points for the fasting and 
two-hour levels did not vary significantly between the 
sexes, nor significantly among the age groups, 
although the two-hour values tended to be more vari- 
able than those of the fasting level. The optimum 
level averaged 7.5 mmol/1 (136 mg/dl) for the fasting 
venous plasma glucose concentration and 13.9 
mmol/l (251 mg/dl) for the two-hour value. 

The reproducibility and stability of a test, in addi- 
tion to the sensitivity and specificity, are important 
considerations in judging its precision and utility. The 
reproducibility of the fasting and two-hour glucose 

levels were assessed over a three month period and 
between 11/2 and 21/2 years after the initial test as 
shown in Table 3. The mean differences in the glu- 
cose levels in both the short-term and more pro- 
longed intervals were over 50 percent greater, and 
the relative differences more than 30 percent greater, 
for the two-hour determinations than for the fasting 
values. Hence the fasting glucose levels tended to be 
more stable and reproducible than the two-hour 
levels. 

If the cut-off points, as defined above, can be 
used to diagnose diabetes depends upon an inde- 
pendent determination of the question o f  whether 
the hyperglycaemic component contains individuals 
who do indeed have diabetes at the time of the test 
and whether those in the lower component do not. 
To assess this question the prevalence of retinal and 
renal complications were determined in relation to 
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both the fasting and two-hour glucose determination, 
as shown in Table 4. This assessment was restricted 
to those aged 25 years and over because of the low 
frequency of subjects with hyperglycaemia and even 
lower frequency with complications below this age. 
Adequate examinations were available in 521 of the 
540 subjects in this age group. 

The specific complications were found almost 
exclusively in subjects with either fasting plasma glu- 
cose levels i>8 mmol/1 (144 mg/dl) or two-hour glu- 
cose levels of ~>14 mmol/1 (252 mg/dl). These values 
correspond well to the glucose levels which separated 
optimally the two modes of the respective glucose 
distributions. 

Discussion 

The frequency distributions of fasting plasma glucose 
concentrations in the Pima Indians aged 25 years and 
over demonstrate unequivocal evidence of bimodal- 
ity. Since bimodality has also been found in two-hour 
and one-hour glucose distributions in the Pima 
Indian population [17, 23], the demonstration of 
bimodality in fasting glucose emphasizes further that 
when the prevalence of diabetes is high, the 
hyperglycaemic component of the population can be 
identified as a discrete group, rather than as the tail 
of a skewed unimodal distribution. A high prevalence 
of both retinopathy and nephropathy, the most 
specific and pathognomonic complications of dia- 
betes, was found only in subjects who were members 
the hyperglycaemic group. This demonstrates the 
clinical significance of such hyperglycaemia as a true 
indicator of diabetes mellitus. 

Since a high proportion of subjects in the 
hyperglycaemic mode fulfill the ultimate requirement 
for diagnosis by already having these complications, 
the hyperglycaemic group can be considered to have 
diabetes according to the previously stated definition. 
In contrast, specific complications were virtually 
absent in subjects in the lower component, and, while 
some may develop higher glucose levels in the future, 
there is no evidence that they carry an appreciable 
risk of developing specific complications as long as 
their glucose levels remain below the dividing value. 
Thus, the lower component of the glucose distribu- 
tion contains subjects who were not diabetic at the 
time of the test. 

The present study provides evidence that the fast- 
ing glucose level is at least as good as the two-hour 
glucose value as indicating diabetes. While the two- 
hour glucose level is a risk factor for the eventual 
development of diabetes [13] the usefulness of fast- 
ing glucose levels to predict the subsequent develop- 

ment of the disease has not yet been evaluated. The 
fasting glucose level has a similar degree of sensitivity 
and specificity as the two-hour level for diagnostic 
purposes. Using the optimal criteria for separating 
the non-diabetic and diabetic subjects, the fasting 
and two-hour levels did not differ significantly in 
their ability to discriminate the groups who had or 
had not developed the specific complications of dia- 
betes mellitus. Nevertheless, the short term and long 
term reproducibility and stability of the fasting deter- 
mination were greater than for the two-hour levels. 

The cut-off points derived from this study may be 
compared with those derived elsewhere for the diag- 
nosis of diabetes and are considerably higher than 
have often been suggested by other workers [e. g. 3, 
23]. 

The diagnostic levels suggested by this analysis of 
the Pima Indian data could be peculiar to the Ameri- 
can Indian. Bimodality of fasting and two-hour post- 
load glucose levels, has also been found in two other 
unrelated populations with a high prevalence of dia- 
betes, the Nauruans, a Micronesian population [25], 
and the Samoans - a Polynesian group (P. Zimmet, 
personal communication). In both, the antimode be- 
tween the two components of the glucose distribu- 
tions is at a level quite similar to that found in the 
Pima Indians [26]. This suggests that the observa- 
tions in the Pima may have much wider applicability 
than to the American Indian population alone. 

Most sets of criteria for the diagnosis of diabetes 
have been derived, not by determining the lower 
boundaries of the range of glucose levels among sub- 
jects with unequivocal and/or independent evidence 
of diabetes, but rather by estimating the upper 
boundary of glucose levels in subjects who were 
believed n o t  to have diabetes. This approach can be 
faulted in several ways. Firstly, this strategy assumes 
that impairment of glucose tolerance and diabetes 
are synonymous. There are, however, many condi- 
tions associated with IGT, such as obesity, athero- 
sclerosis, cirrhosis, malnutrition, etc., which may, or 
may not be related to diabetes mellitus. Secondly, 
and most importantly, while individuals with 
impaired glucose tolerance may have an increased 
risk of developing fasting hyperglycaemia, there is 
little evidence that, as a group, they carry an appreci- 
able risk of developing the specific complications 
which are regarded as pathognomonic of diabetes 
mellitus as long as they do not develop fasting 
hyperglycaemia. Jarrett and Keen [7], for example, 
reported the development and progression of 
retinopathy over a five year period only in persons 
with two-hour post 50g glucose capillary blood 
sugars of 11.1 mmol/l (200 mg/dl) and over and did 
not observe the development of significant 
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r e t i n o p a t h y  in the  248 sub jec t s  wi th  base l ine  g lucose  
levels  of  6 . 7 - 1 1 . 1  mmol/1  ( 1 2 0 - 1 9 9 m g / d l ) .  N e i t h e r  
have  t hey  seen  it d e v e l o p  o v e r  a 6 - 8  yea r  p e r i o d  in 
204 m a l e  civil se rvants  wi th  s imi lar  g lucose  levels.  
T h e  c o r r e s p o n d e n c e  b e t w e e n  these  f indings,  and  
those  d e r i v e d  a m o n g  the  P i m a  Ind ians ,  aga in  sug-  
gests  tha t  the  op t ima l  c r i t e r ia  for  the  d iagnos is  of 
d i a b e t e s  m a y  b e  s imi lar  in mos t ,  if no t  all,  p o p u l a -  
t ions.  

T h e  p r e s e n t  s tudy  suggests  tha t  the  g lucose  levels  
mos t  c o m m o n l y  a p p l i e d  for  the  d iagnos is  of  d i abe t e s  
a re  t oo  low and  shou ld  b e  revised .  W h e n  d iagnos t i c  
g lucose  levels  a re  de f i ned  for  d i abe t e s  in the  P i m a  
I nd i ans  on  the  bas is  of  e i the r  the  po in t s  of  o p t i m u m  
s e p a r a t i o n  of  t he  two c o m p o n e n t s  of  the  g lucose  dis-  
t r ibu t ions  o r  on  the  bas is  of  the  levels  at  which  the  
specif ic  vascu la r  compl i ca t ions  of  d i abe t e s  a re  found,  
the  fas t ing o r  t w o - h o u r  p o s t - l o a d  levels  have  a s imi-  
la r  ab i l i ty  to  d i sc r imina te  b e t w e e n  those  wi th  and  
wi thou t  d iabe tes .  T h e  fas t ing glucose  level ,  however ,  
is a m o r e  r e p r o d u c i b l e  and  s tab le  m e a s u r e m e n t ,  and  
given the  g r ea t e r  ease  of  m e a s u r e m e n t ,  a p p e a r s  to b e  
the  m o r e  des i r ab le  and  r e l i ab l e  va lue  u p o n  which  to  
ba se  the  d iagnos i s  of d i a b e t e s  mel l i tus .  
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