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Summary. All new cases of Type i (insulin-dependent) 
diabetes mellitus in the 15-29 year age group during the five- 
year period 1978-1982 were registered using a retrospective 
technique on a nation-wide basis. A total of 784 newly diag- 
nosed cases were detected, from an average population of 
926,192. The degree of ascertainment was almost 90%. The 
mean yearly incidence for the five-year period was 17.0 per 
100,000. The observed incidence is doubled compared to the 
incidence found in the city of Oslo during the years 1956-1964 
(8.8 per 100,000). The male incidence exceeded the female in- 
cidence by 12% (p < 0.05). There was a marked geographic 
variation in incidence, with a higher incidence in the three 

southern health regions compared to the two northern, 18.3 vs 
13.9 per 100,000 (p < 0.01). There was a significant seasonal 
trend in the incidence data (p < 0.025) with the highest num- 
ber of new cases detected in the months of January and Sep- 
tember and the lowest number in July. In conclusion, the study 
suggests a two-fold increase of incidence of diabetes mellitus 
in the age group 15-29 years during the last 2-3 decades and a 
geographic variation in incidence within the country, point- 
ing to the operation of environmental pathogenic factors. 
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Epidemiological data on Type1  (insulin-dependent) 
diabetes mellitus in the age group 0-14 years have been 
published f rom various parts of the world during the past 
few years [1, 2]. In comparison, relatively little is known 
about the incidence of Type i diabetes after that age, in 
particular after the age of 19 years. Studies on the in- 
cidence of diabetes mellitus in the age groups f rom 15 to 
29 years, or beyond that  age, have been conducted in 
Oslo, Norway [3, 4], Rochester  Minnesota and Wisconsin, 
USA [5, 6], D e n m a r k  [7], United Kingdom [8], Sweden [9] 
and Kuwait [10]. 

Although several studies have suggested a secular in- 
crease of the incidence of Type i diabetes [11-16] this sub- 
ject remains controversial. Concerning the geographical 
variability of the incidence, previous studies in Norway [11] 
did not fit into the general pat tern on a worldwide basis, 
namely high incidences associated with low mean yearly 
tempera ture  [1]. We therefore under took a study in the age 
group 15-29 years and addressed ourselves mainly to the 
question of t ime trend and regional differences of in- 
cidence. In the context of Type 1 diabetes, Norway is a 
high-incidence area [11]. The country has reliable health 
statistics and a stable and ethnically homogeneous  popula-  
tion. For comparat ive purposes there are reliable studies of 
diabetes epidemiology, conducted 25-35 years ago [3, 4]. 

Subjects and methods 

Population and geographical data 

In the study period 1978-1982, Norway had approximately four mil- 
lion inhabitants. About 23% of the population were in the 15-29 
year age group, the yearly mean for the study period being 926,192 
persons. Norway has a considerable south-north extension, reaching 
from the 57th to the 71st latitude. The mainland of the country 
covers about 324,000 km 2 and is comprised of 19 counties. There are 
about 20,000 Lapps and a smaller number of people of Finnish 
origin, who live mainly in the three northernmost counties. In 1982, 
there were about 90,000 temporary residents in the country, mostly 
Europeans. 

Collection of data 

A questionnaire was sent to all pediatric and medical hospital de- 
partments in Norway. All 19 pediatric departments and 60 out of 63 
medical departments responded. Two of the responding medical 
departments could not produce data for the years 1978-1979 and 
1980-1982, respectively. The hospitals reported the following data 
for all new cases of diabetes mellitus in the age group 0-29 years dur- 
ing the years 1978-1982: name, sex, date of birth, personal identifica- 
tion code, date of hospital admission, place of residence at the time 
of admission and whether the patient was on continuous insulin 
treatment when leaving the hospital. All of the hospital cases re- 
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T a b l e  1. Number of cases ascertained from hospital records 
(source A) and insurance registry (source B) 

Hospital records 

+ - Total 

Insurance registry 

+ 378 a 
_ 211 c 
Total 589 

n=378+  195 +212+x 

195 b 573 
x 

n = number of new cases of diabetes; 
new cases with a hospital record and an insurance record, 

b new cases with an insurance record but without a hospital record; 
new cases with a hospital record but without an insurance record; 

x = unknown number of cases not registered in any source 

ported were on insulin treatment. Therefore, the assumption was 
made that the large majority was indeed Type 1. However, a strict 
classification by e. g. tissue typing, was not performed. The onset of 
diabetes was defined as the day of admission to hospital. 

At the time of data collection for the study, most young persons 
with insulin-treated diabetes mellitus in Norway were entitled to a 
basic allowance from The National Insurance Institution as a com- 
pensation for their diet expenses. Some information on all persons 
receiving a basic allowance are registered by The National Insurance 
Institution. From the insurance register the following data were re- 
ported on persons with a basic allowance and the diagnosis diabetes 
mellitus: name, sex, date of birth, personal identification code and 
date of entry into the register. D ate of entry is identical to the date of 
diagnosis in the medical certificate. 

A person was thus registered as a new case of diabetes if she or he 
was treated in hospital with a diagnosis of diabetes mellitus for the 
first time within the study period and/or reported from the insurance 
register with a diagnosis of diabetes mellitus and an entry date within 
the study period, and if the person was below 30 years of age at the 
time of diagnosis. 

If the date of diagnosis in the hospital report and in the insurance 
register were not identical, the earliest date was preferred. 

In the present study, only persons with an age above 14.99 and 
below 30.0 years were included. The results for the younger age 
group 0-14 years were published previously [11]. 

Validation of  ascertainment 

The degree of ascertainment was established by comparing the data 
from the hospital departments and The National Insurance Institu- 
tion. 

The total number of new cases was 784, of which 211 were re- 
ported only from a hospital and not reported from the insurance reg- 
istry. On the other hand, 195 cases which were reported from the in- 
surance registry, could not be found in the hospital reports. Based on 
experience from previous studies that the data of the insurance reg- 
ister are reliable, the diagnosis and the time of diagnosis for these 
195 cases were not ascertained by further contact with the hospitals. 
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Table i contains the basic data for estimation of completeness of 
ascertainment. The method employed was as described by Bishop, 
Fienberg and Holland [17] and the completeness for both sources 
was calculated in the following steps: 

Completeness of source A = CA = (a + c)/N 
Completeness of source B = CB (a + b)/N 
CA = a/(a + b) CB = a/(a + c) 
Probability of escaping both methods (sources) = 
X/N : (1-Ca) (1-CB) 
Combined completeness of ascertainment source A and B = 
CAB (%) (1-X/N) X 100 
Completeness of ascertainment is presented as percentages with 
95% confidence limits. 

The combined completeness of ascertainment from both methods 
was 87.8% (85.8, 89.9). This is a lower ascertainment probability than 
found in the age group 0-14 years in the same period, 98.2% [11]. The 
lower probability is at least partly due to the lower number of persons 
receiving a basic allowance from The National Insurance Institution. 
The diabetic subjects have to personally apply for this financial com- 
pensation, and it is our experience that adult subjects are less prone to 
apply for an allowance than the parents of a diabetic child. 

Statistical analysis 

Age-adjusted incidence rates per year and per health region were 
analysed by the Mantel-Haenzel test [18]. The incidence rates across 
the years were tested with a test for linear trend in contingency tables 
[19]. The sex difference was tested by an ordinary chi-square test and 
the seasonal variation was evaluated with the method described by 
Roger [20]. 

R e s u l t s  

D u r i n g  the  f ive -yea r  p e r i o d  1978-1982 o u r  n a t i o n w i d e  
s t udy  r e v e a l e d  784 n e w  cases of T y p e  i d i a b e t e s  in  the  age 
g roup  15-29  years ,  446 cases b e i n g  m a l e s  a n d  338 females .  
T h e  m e a n  y e a r l y  a g e - a d j u s t e d  i n c i d e n c e  was 17.0 p e r  
100,000 for b o t h  sexes c o m b i n e d ,  19.0 p e r  100,000 for  
ma les  a n d  15.0 p e r  100,000 for  f emales  (Tab le  2). T h e  
m a l e  i n c i d e n c e  e x c e e d e d  the  f e m a l e  i n c i d e n c e  by  12% 
(p < 0.05). T h e r e  was n o  s ta t is t ica l ly  s ign i f ican t  d i f f e rence  
in  i n c i d e n c e  ra te  f r o m  y e a r  to y e a r  (Fig. 1), a n d  a tes t  of  
l i nea r  t r e n d  in  i n c i d e n c e  across  the  yea rs  was n o t  s igni-  
f icant .  Tab le  3 c o n t a i n s  i n c i d e n c e  da t a  for the  d i f f e ren t  
h e a l t h  r eg ions  a n d  the  g e o g r a p h i c  v a r i a t i o n  is r a t h e r  
m a r k e d .  T h e  h ighes t  i n c i d e n c e s  were  f o u n d  in  the  sou th -  
e a s t e rn  pa r t  of  the  c o u n t r y  ( reg ions  I, I I ) ,  w h e r e a s  the  
w e s t e r n  ( r eg ion  l I I )  a n d  n o r t h e r n  r eg ions  ( r eg ions  IV, V)  
s h o w e d  lower  inc idences .  By  d iv id ing  the  c o u n t r y  i n to  a 
s o u t h e r n  (I, II,  I I I )  a n d  a n o r t h e r n  (IV, V)  pa r t  (Tab le  3), 
we  f o u n d  a s ign i f ican t ly  l ower  i n c i d e n c e  in  the  n o r t h e r n  
pa r t  (p < 0.001). 

T a b l e  2. Mean annual incidence rates of diabetes mellitus 15-29 years per age group and sex 1978-1982 

Age group Males Females 

(years) Number Mean Mean yearly Number Mean Mean yearly 
of cases population incidence of cases population incidence 

per 100,000 per 100,000 

Both sexes 

Number 
ofcases 

Mean 
population 

Mean yearly 
incidence 
per 100,000 

15-19 157 160,536 19.6 117 152,363 15.4 
20-24 124 157,837 15.7 100 151,077 13.2 
25-29 165 156,470 21.1 121 147,909 16.4 

15-29 446 474,843 19.0 338 451,348 15.0 

274 
224 
286 

784 

312,889 
308,914 
304,379 

926,192 

17.5 
14.5 
18.8 

17.0 
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Fig. 1. Mean annual incidence rates of diabetes mellitus 15-29 years 
in Norway 1978-1982 per sex and year. (Males o---o; females o---o) 
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Fig.2. Age-specific mean yearly incidence rates of diabetes mellitus 
0-29 years in Norway 1978-1982 per sex. (Males t---o; females o--o) 

The age-specific incidence rates in the age group 
15-29 years together with previously published data for 
the age group 0-14 years in the same time period [11] are 
presented in Figure 2. From a maximum at 12 years of age 
the incidence decreased towards a minimum at 21 years 
for males and 25 years for females. Thereafter the in- 
cidence for both sexes again increased towards 30 years. 

The highest number of new cases was registered in 
January and September, and the lowest number in July 
(Fig. 3). The seasonal pattern was significantly different 
from a uniform distribution of new cases in both sexes 
(p < 0.025). 

In the present five-year study in the 15-29 year age 
group the mean yearly incidence of Type 1 diabetes was 
17.0 per 100,000. This is a considerably higher incidence 
than previously reported for the city of Oslo [3, 4]. Admit- 
tedly, the earlier studies suffer from a lack of documented 
ascertainment. However, the apparent increase of in- 
cidence between the study of 1956-1965 [4] and the pres- 
ent investigation amounts to approximately 100%. For 
this to be a spurious increase one has to presume that the 
earlier study had an ascertainment of only 40-50%, which 
is not very likely. The incidence of diabetes mellitus in 
15-29 year old subjects of south-eastern No]way has 
therefore most likely increased about two-fold during the 
25-year period 1956-1982. A similar increase has pre- 
viously been suggested for childhood diabetes [11]. 

Assuming that our material consists mainly of Type 1 
diabetic subjects (see below), the incidence rates compare 
well with observations in Sweden during the year 1983 [9]. 
In that study the incidence of Type i diabetes was 18.5 per 
100,000 for males, and 10.1 per 100,000 for females. The 
Norwegian and Swedish incidence rates are somewhat 
higher than reported from Denmark for the year 1970- 
1976 [7]. In all three countries there was a marked male ex- 
cess of new cases, the male/female ratio being 1.5 in Den- 
mark and Norway, and as high as 1.8 in Sweden. A male 
excess of Type 1 diabetes has previously been reported in 
children [11-13], but not as marked as in the 15-29 years 
age group. 

Studying 0-14 year old children, we have previously 
observed rather pronounced geographical variations of 
diabetes mellitus within Norway [11]. The particular geo- 
graphic pattern, with high incidences in the south-eastern 
parts of the country and lower incidences in the western 
and northern regions, was also observed in the present 
work. As previously discussed, these geographic differen- 
ces can hardly be attributed to the genetic background. 
One therefore has to consider environmental factors, as 
also suggested by the secular trend discussed above. At  
present one can only speculate whether these factors are 
of infectious, toxic or nutritional nature. 

A seasonal variation of the onset of diabetes mellitus 
has repeatedly been observed in children [7, 12, 21, 22]. It 
is of considerable interest that the seasonality of the in- 
cidence of diabetes, suggesting a climate-dependent trig- 
gering mechanism, is also present in age groups up to 
30 years. 

It is of interest to note the striking epidemiological 
similarities between our previous study of children [11] 

Discussion 

The Nordic countries, including Norway, represent a high- 
incidence area with regard to Type 1 diabetes [1, 2]. In 
spite of small-sized populations these countries may 
therefore provide important epidemiological data, even 
during relatively short time periods. This potential con- 
tribution is particularly important since the Nordic coun- 
tries are in general ethnically homogeneous, with reliable 
official health statistics. 

Table 3. Incidence rates of diabetes mellitus 15-29 years per health 
region in Norway 1978-1982 with 95% confidence limits 

Health New cases Mean popu- Mean yearly incidence 
region 1978-1982 lation 1978-1982 rateper 100,000 
I 320 1,534,921 21.0 (18.8, 23.5) 
II 151 901,911 16.8 (14.3, 19.8) 
III 141 937,932 15.1 (12.8, 17.9) 
IV 91 696,181 13.2 (10.7, 16.3) 
V 81 560,643 14.6 (11.7, 18.2) 
I + II + IIi 612 3,374,134 18.3 (16.9,19.8) 
IV + V 172 1,256,824 13.9 (11.9,16.2) 
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Fig.3. Seasonal variation in the number of new cases of diabetes 
mellitus 15-29 years. (Males D--~; females H ;  both sexes x- -x)  

and  the p r e sen t  inves t igat ion.  Bo th  groups  showed  the  
same  seasona l  va r i a t ion  of  onset ,  s imi lar  geograph ica l  
pa t t e rn ,  and  a s imi lar  sex ra t io  for  the  inc idence  of  
d iabetes .  F u r t h e r m o r e ,  when  c o m p a r e d  with  ea r l i e r  
s tudies  the  two groups  showed  an  a lmos t  ident ica l  secu-  
lar  t rend.  Since it is genera l ly  accep t ed  tha t  ch i ldhood  
d iabe tes  is a lmost  exclus ively  Type  1 the  a b o v e - m e n -  
t i oned  facts s t rongly  suppor t  our  a s sumpt ion  tha t  Type  1 
d iabe tes  was the  p r e d o m i n a n t  type  of  d i abe te s  in the  ma-  
ter ia l  he re  p resen ted .  This  a s sumpt ion  was fur ther  
s t r e ng thened  by  a cl inical  eva lua t ion  p e r f o r m e d  at  one  of  
the  la rges t  clinics in the  coun t ry  ( H a u k e l a n d  Hosp i t a l )  
showing only  6% Type  2 d i a b e t e s  in pa t ien ts  d i agnosed  
in the  15-29 y e a r  age group  (unpub l i shed  da ta) .  H o w -  
ever, it is poss ib le  tha t  Type  2 d i abe te s  pa r t ly  accounts  for 
the  a p p a r e n t l y  increas ing  inc idence  f rom the  ear ly  twen-  
ties t owards  30 years  of  age,  as shown in our  s tudies  of  
the  age-specif ic  inc idence .  
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