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Summary. We report the clinical characteristics of all insulin- 
treated diabetic patients (783 males and 716 females) living on 
July 1 1973 in a Danish county. In 18 patients diabetes was be- 
lieved to be secondary to another disease or condition. Of all 
patients, 43% of the males and 55% of the females were > age 
50 years and 42% and 36% of males and females, respectively, 
had a disease duration o f <  10 years. The overall proportion of 
patients treated permanently with insulin from diagnosis was 
85% and 79% in males and females, respectively, but within 
the subgroup of patients with current age < 30 years these pro- 
portions were 99% and 96%, respectively. Statistical analysis 

indicated that insulin-treated diabetes is a clinically hetero- 
geneous group of  diseases; thus, low age at onset combined 
with immediate and permanent insulin treatment delineate 
one subtype, while relatively high age at onset and late start 
and/or  interruption of  insulin treatment delineate other sub- 
type(s). It is estimated that the proportion of  patients with 
truly Type 1 (insulin-dependent) diabetes is>50% in this 
cross-sectional population of  insulin-treated patients. 

Key words: Epidemiology, insulin-treated diabetes, preva- 
lence, heterogeneity. 

In  addi t ion  to e lementa ry  ep idemiologica l  da ta  on  dia- 
betes ( incidence,  preva lence  and  mortal i ty)  i n fo rma t ion  
on  the clinical characterist ics o f  the current  p o p u l a t i o n  
o f  diabetics provides  the necessary  basis for  p l ann ing  
diabetes care. Studies a iming at i l lustrating these 
aspects  m a y  fu r the rmore  give clues to the de ve l opmen t  
o f  more  appropr i a t e  classif ication criteria for  diabetes 
wh ich  comprises  a clinically and  aet iological ly  hetero-  
geneous  g r o u p  o f  diseases [1, 2]. This repor t  presents  a 
descr ip t ion and  analysis  o f  the clinical characterist ics o f  
the prevalent  (cross-sectional)  p o p u l a t i o n  o f  all insulin- 
t rea ted  diabet ic  patients,  living on  1 July  1973 in a well- 
def ined  Dan i sh  region [3]. 

Materials and Methods 

Funen County (approximately 450,000 inhabitants) constitutes a 
geographically well-defined and demographically representative sam- 
ple of Denmark as a whole. By examining insulin prescriptions for a 
5-month period, all insulin-treated diabetic patients (783 males and 
716 females) living in Funen County on 1 July 1973 were identified 
[3]; in each case, diagnosis was confirmed and supplementary clinical 
data obtained from hospital and other medical records [3]. To evaluate 
ketosis-proneness all patients were checked against the computerized 
hospital register for Funen County with regard to admissions with 
ketosis or ketoacidosis included as discharge diagnosis within the pe- 
riod 1 July 1973-31 December 1981. 

To evaluate clinical heterogeneity all patients were grouped ac- 
cording to sex and current age and each class was subdivided accord- 
ing to whether insulin treatment had been started < 1 year after diag- 
nosis and continued since then (group1) or not (group2). Only 
patients with known history of insulin treatment were included in this 
analysis, and to reduce selection bias because of underrepresentation 
in group 2, only patients with diabetes diagnosed< 2 years before 
1 July 1973 were included. The difference of the average age at diag- 
nosis (average group 2 average group 1) was evaluated by a conven- 
tional t-test for each class separately. As a consequence of the cross- 
sectional design of the study the two groups compared within each 
age and sex class have been selected due to the effect of mortality be- 
fore the prevalence date; the mortality may depend on current age, 
sex and age at diagnosis, but in this analysis it is assumed to be inde- 
pendent of being in group I or group 2. Given this, the hypothesis test- 
ed specifies that the probability of being in group 1 compared to being 
in group 2 is independent of age at onset. 

Results 

A m o n g  the 783 males in the prevalent  (cross-sectional)  
p o p u l a t i o n  o f  insulin-treated diabet ic  patient,  nine h a d  
pancreat i t is  and  three cancer  o f  the pancreas  before  the 
diagnosis  o f  diabetes,  accord ing  to the medica l  records.  
A m o n g  the 716 females,  five had  pancreat i t is  and  one  
cancer  o f  the s tomach  with invasion into the pancreas  
before  diabetes. These  cases, all d i agnosed  after age 
30 years,  have been  inc luded  in the fo l lowing analyses.  
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Table 1. The prevalent population of insulin-treated diabetic patients in Funen County, Denmark, 1 July 1973, distributed according to current 
age and duration of the disease 

Disease duration Sex 
(years) male/female 

Current age as of 1 July 1973 (years) 

0-9 10 19 20-29 30-39 40-49 50-59 60-69 70-79 80+ Total 

0-  9 M 18 61 64 46 41 32 38 22 8 330 
F 13 43 36 23 26 29 42 29 15 256 

10-19 M 10 47 43 48 44 46 21 3 262 
F 17 33 34 27 36 56 50 13 266 

20 29 M 9 20 25 26 24 18 3 125 
F 5 28 13 22 23 25 7 123 

30-39 M 4 7 14 10 6 0 41 
F 4 14 10 14 6 1 49 

40 49 M 4 6 6 8 0 24 
F 4 8 5 2 0 19 

5O+ M 0 1 0 0 1 
F 1 2 0 0 3 

Total M 18 71 120 113 125 122 125 75 14 783 
F 13 60 74 89 84 106 142 112 36 716 

Age-specific M 0.52 2.09 3.50 4.32 5.03 4.80 5.57 5.85 2.9 3.57 
prevalence rates F 0.40 1.87 2.30 3.46 3.31 4.06 5.96 7.05 5.6 3.25 
(per 1,000) 

Table 2. The prevalent population of insulin-treated diabetic patients in Funen County, Denmark, 1 July 1973, distributed according to history of 
insulin-treatment and current age 

Current age as of 
1 July 1973 (years) 

Insulin from diagnosis and 
continued a 

No insulin from diagnosis and/or 
discontinuation of insulin b 

Unknown history of 
treatment 

Male Female Male Female Male Female 

0-19 89 (9) 72 (15) 0 (0) 1 (0) 0 (0) 0 (0) 
20-29 113 (10) 70 (9) 2 (0) 4 (1) 5 (0) 0 (0) 
30-39 93 (9) 82 (7) 4 (0) 5 (1) 16 (2) 2 (0) 
40-49 105 (10) 67 (6) 9 (0) 6 (1) 11 (0) 11 (2) 
50-59 84 (9) 66 (7) 15 (1) 20 (0) 23 (3) 20 (4) 
60-69 52 (3) 75 (6) 35 (2) 43 (2) 38 (4) 24 (3) 
70-79 19 (3) 55 (9) 27 (1) 36 (2) 29 (2) 21 (1) 
80+ 3 (0) 13 (1) 9 (1) 16 (0) 2 (0) 7 (0) 
Total 558 (53) 500 (60) 101 (5) 131 (7) 124 (11) 85 (13) 

Number of patients admitted to a hospital within the following 8�89 years with ketosis as a discharge diagnosis is given in parentheses. 
a Insulin treatment started at latest 1 year after diagnosis and continued since then; 
b insulin treatment started later than 1 year after diagnosis and/or discontinued for period(s) of more than I week 

Table 1 shows for each sex the distribution of the 
patients according to current age (at the prevalence 
date) and the corresponding duration of disease. For 
males, 42.9% and for females 55.3% were > 50 years of 
age. Only 8.4% of the males, and 9.9% of the females 
had a duration of diabetes of~> 30 years, whereas 42.1% 
(males) and 35.8% (females) had diabetes diagnosed 
< 10 years before the prevalence date. 

The history of insulin treatment is shown in Table 2. 
In virtually all patients under the age of 30 years, insulin 
was given permanently <1 year after diagnosis 
(group 1). With increasing current age, the proportion 
of individuals not treated with insulin from diagnosis 
and/or  with interruption in insulin treatment (group 2) 
increased; overall this proportion was 15.3% and 20.8% 
for males and females respectively, excluding patients 
with unknown history. 

Among group 1 patients 53 (9.5%) males and 60 
(12.0%) females were admitted at least once during the 
following 8�89 years with ketosis or ketoacidosis as dis- 
charge diagnosis; the corresponding results for group 2 
patients were five (5.0%) males and seven (5.3%) fe- 
males; for the two sexes combined this difference is sig- 
nificant (X~ = 6.62; 0.01 < p < 0.0.25). 

An overview of the anti-diabetic treatment with ref- 
erence to the prevalence date is given in Table 3. For 
12 males and six females it was known that they were 
treated with insulin, but information of the exact daily 
dosage could not be obtained. Among males 39 patients 
(5.0%) and among females 53 patients (7.4%) were given 
oral hypoglycaemic drugs in combination with insulin; 
the proportion was considerably smaller in age 
groups < 30 years. The overall average daily dose was 
41.2 and 36.8 IU/day for males and females, respective- 
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Table 3. Anti-diabetic treatment in the prevalence population of insulin-treated diabetic patients in Funen County, Denmark from 1 July 1973 

Current age as of 
1 July 1973 (years) 

Number of individuals Insulin in combination with 
hypoglycaemic drugs a 

Insulin dosage unknown Average insulin dosage 
(IU/day) 

Male Female Male Female Male Female Male Female 

0- 4 3 2 0 0 0 0 10.8 28.0 
5- 9 15 11 0 0 0 0 20.4 13.6 

10-14 31 21 1 0 1 0 32.4 30.4 
15 - 19 40 39 1 1 1 2 56.4 48.4 
20-24 57 37 4 2 5 0 51.2 48.4 
25-29 63 37 2 2 0 1 45.6 40.4 
30-34 54 33 0 2 2 0 48.8 37.6 
35-39 59 56 3 2 1 0 44.4 36.8 
40-44 64 35 5 2 0 0 42.4 35.6 
45-49 61 49 5 2 1 0 40.8 38.4 
50-54 72 54 3 6 1 0 38.4 36.8 
55-59 50 52 2 5 0 1 3%6 34.8 
60-64 66 80 4 13 0 1 38.8 36.8 
65-69 59 62 3 7 0 1 36.4 36.8 
70-74 52 74 3 6 0 0 32.8 33.6 
75-79 23 38 3 2 0 0 38.4 35.2 
80 + 14 36 0 1 0 0 27.6 31.6 
Total 783 716 39 53 12 6 41.2 36.8 

a Not included in the calculation of average insulin dosage 

Table 4. Statistical analysis of clinical heterogeneity in the 
mark from 1 July 1973 

(last column) 

prevalent population of insulin-treated diabetic patients in the Funen County, Den- 

Current age as Included in analysis Difference of Degrees of t-value p-value 
of I July average age at freedom (two-sided) 
1973 (years) diagnosis 

Group 1 ~ Group 2 b (group 2 - group 1) 

Males 
0-19 79 0 . . . .  

20-29 105 2 3.65 105 0.83 0.41 
30-39 87 4 - 0.53 89 - 0.12 0.90 
40-49 98 9 7.93 105 2.36 0.02 
50-59 79 15 9.09 92 2.97 0.004 
60-69 49 35 7.95 82 3.12 0.002 
70 + 19 35 4.70 52 1.13 0.26 

Females 
0-19 61 1 4.75 60 1.15 0.25 

20-29 65 4 7.45 67 2.68 0.01 
30-39 77 5 4.98 80 t.28 0.21 
40-49 63 6 9.66 67 1.96 0.05 
50-59 62 20 8.61 80 2.69 0.01 
60-69 73 42 3.94 113 1.68 0.09 
70 + 62 52 1.69 112 0.87 0.39 

a Group 1 : Insulin treatment started at latest 1 year after diagnosis, continued since then and diagnosis established before 1 July 1971 ; 
b group 2: Insulin treatment started later than 1 year after diagnosis and/or  discontinued for period(s) of more than 1 week and diagnosis 
established before 1 July 1971 

ly; small average values were found in the three young- 
est and the oldest age classes, and high values were in 
particular found in the age class 15-24 years. 

The statistical analysis of the combined information 
of age at diagnosis and history of insulin treatment is 
shown in Table 4. In all but one with a marginal differ- 
ence only, the average age at onset was higher among 
group 2 patients compared to group 1 patients, and the 
difference was significant in six out of 13 classes; under 
the null hypothesis this was expected to occur in only 
one class by chance. 

Discussion 

The patients in the present study were identified with an 
estimated degree of ascertainment of about 98% from a 
well-defined total population [3] and, therefore, we be- 
lieve the results give a reliable and generally valid pic- 
ture of the clinical features of the current cross-sectional 
population of insulin-treated diabetic subjects. Thus, 
this population is characterized by patients in whom 
diabetes, except for a very few cases, is of primary (idio- 
pathic) type; furthermore, the patients have on average 
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had their disease for a relatively short period of time 
(Table 1) and this supports our previous finding that 
among insulin-treated diabetic patients of current age 
>/60 years only a few per cent have had the diagnosis 
established before age 30 years [3]. The relatively short 
average disease duration may most likely be explained 
by the excess mortality among diabetics. 

Only a small proportion of the patients were treated 
with insulin in combination with oral hypoglycaemic 
drugs (Table 3); this proportion is probably smaller 
today because phenformin was withdrawn after the 
prevalence date of our study. 

From an epidemiological point of view classifica- 
tion of diabetic patients according to whether or not 
they are on insulin treatment is very convenient, but this 
simple criterion does not conform with the newly estab- 
lished clinical criteria [1, 2]. Thus, the group of insulin- 
treated diabetics comprises truly Type 1 (insulin-depen- 
dent) diabetics as well as an unknown proportion of 
patients with other diabetes types. Our results support 
heterogeneity, and we tentatively conclude that low age 
at diagnosis combined with immediate and permanent 
insulin treatment seems to delineate one type (probably 
Type 1 diabetes), while relatively high age and late start 
and/or  interruption of insulin treatment delineate one 
or more other type(s). This conclusion is also supported 
by the significant higher proportion of group 1 diabetics 
with subsequent documented episodes of ketosis as 
compared to group 2, but unfortunately the absolute 
numbers are too small to permit an estimation of the 
true number of Type 1 diabetics in the prevalent popula- 
tion of insulin-treated diabetics. Recently, a detailed 
clinical follow-up examination of 577 patients from the 
present material, characterized by having diabetes diag- 
nosed before age 30 years, revealed that in all patients, 
except one, virtually no endogeneous insulin pro- 

duction was left as assessed by C-peptide level (Sjolie, 
personal documentation). This, combined with the ep- 
idemiological observation that patients with diagnosis 
before age 30 years comprise approximately 50% of the 
prevalent population of insulin-treated diabetics [3], in- 
dicates that at least half of the current group of insulin- 
treated diabetics have Type 1 diabetes. 

Longitudinal studies of newly diagnosed patients in 
whom the course of disease is monitored according to a 
standard protocol would provide the basis for more val- 
id classification criteria as well as an evaluation of the 
proportion of patients who initially do not require insu- 
lin, but later become truly insulin-dependent. Thus, 
such studies are highly needed and recommended. 
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