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Summary.  The  age at diagnosis, sex, and the date of 
bo th  the diagnosis (month  - year)  and the onset  
of symptoms of 525 insulin-dependent diabetic 
patients,  under  30 years of age at the t ime of diag- 
nosis, were collected retrospectively f rom hospital 
records. The  patients came f rom Chilean cities 
located in the Central  Zone:  Santiago (87%)  and 
Temuco  - Concepcion (13%).  The  age at diagnosis 
showed a bimodal  distribution up to 19 years of age, 
with the main  peak  at 12 years and another  at 6 
years. The  female  peak  preceded the male  peak  by 1 
to 2 years. The  onset  of symptoms showed a seasonal 
variation, with the highest f requency in winter and 
the lowest in spring (P < 0.01). There  was also a 
significant variat ion in the t ime of diagnosis, espe- 
cially in the 0 - 1 9  age group: most  cases were diag- 
nosed in winter (June, July) with the lowest number  
in summer  (December) .  

Key words: Diagnosis, seasonal variation, diabetes 
mellitus, insulin-dependent.  

Grea t  interest has recently been  aroused by 
epidemiological studies of insulin-dependent dia- 
betes which were carried out in the hope  that some 
non-genetic  aetiological factors might be  revealed 
[1]. 

In  several investigations [2, 3, 4] the onset of the 
disease occurred most  frequently between 5 and 7 
years and be tween  10 and 14 years of age. Fur ther-  
more,  a seasonal variat ion in the incidence of insulin 
dependent  diabetes has been  reported,  the greatest  
f requency being in au tumn and winter, the least in 
summer  [5, 6, 7, 8, 9]. These  reports  have all come 
f rom the Nor thern  hemisphere.  In order  to see if a 

similar pat tern  was true for the Southern hemisphere  
we have investigated the age and seasonal incidence 
of insulin-dependent diabetes in a communi ty  in 
Chile. 

Material and Methods 

Chile has three important characteristics related to this study: 70% 
of the country's population lives in the Central Zone, 90% of the 
medical care is given, free of charge, in public hospitals and the 
seasons can be clearly distinguished: summer (December, January, 
February), autumn (March, April, May), winter (June, July, 
August) and spring (September, October, November). 

The study was made in 3 highly populated cities of the Central 
Zone: Santiago, which contains 33% of the population, and 
Temuco and Concepcion. The hospital records of all insulin 
dependent diabetic patients from 7 public hospitals and 4 private 
clinics (that give medical care to a high number of diabetic patients 
who are not affiliated to the Public Health System) were reviewed, 
in order to obtain the following data: age at diagnosis, date of 
diagnosis and of onset of symptoms. 

Data were collected from 525 insulin dependent diabetics 
(50.5% male) diagnosed before the age of 30 during the years 
1953 to 1978; in 72 there was no information about onset of 
symptoms. 

Of the total number of cases 87% came from Santiago; 85% 
were from public hospitals, 67% from our own institution. 

The data were coded and analyzed by computer. The binomial 
test was used to calculate statistical significance. 

Results 

Age at Diagnosis 

The distribution of age at diagnosis (Figure 1) shows 
a main peak  at age 12 and a smaller peak  at 6 years. 
The  12 year  peak  deviates significantly f rom the 
average (P < 0.0001). Between 20 and 30 years two 
small peaks  appear  at 22 and 26. In girls the main 
peak  appears  be tween 10 and 11 years, in boys be- 
tween 12 and 14. 
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Fig.  1. A g e  at  d iagnos i s  of 525 i n s u l i n - d e p e n d e n t  d i a b e t i c  pa t ien ts .  
260  w o m e n  a n d  265 men .  total ,  - - - w o m e n ,  �9 . . . . .  m e n  
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r i g .  2. M o n t h  of onse t  of s y m p t o m s  453 i n s u l i n - d e p e n d e n t  d ia-  
be t i c  p a t i e n t s  u n d e r  30  yea r s  of age  at  d iagnos is :  344  u n d e r  19 

years  and  109 o v e r  19 years .  - -  total ,  - - - -  0 - 1 9  years ,  
. . . . . .  2 0 - 3 0  yea r s  

Seasonal Variation 

The distribution of month of onset of symptoms is 
shown in Figure 2. A significant peak is seen in June 
(P < 0.01) and another (insignificant) one in 
January. 

The distribution of the total number of cases by 
month of diagnosis presents the highest frequency in 
June and July (P < 0.01); it begins to fall in August 
and reaches a minimum in December. Two small 
non-significant peaks appear in January and March. 

A clear seasonal tendency was observed. In 
Figure 3 it can be seen that the onset of symptoms 
shows seasonal variations in all groups, the lowest 
frequency in spring (P < 0.01), increasing in summer 
and in autumn and reaching a maximum in winter (P 
< 0.01). The same variation is seen in the 0-19 year 
and 20-29 year groups. The frequency of diagnosis in 
the 0-19 year group is lowest in summer (P < 0.01), 
rises slightly in autumn, reaches a maximum in winter 
(P < 0.0001) and falls in spring. Patients over 19 
years of age did not show this seasonal change. 

Discussion 

This study was made retrospectively from a review of 
hospital records of insulin dependent diabetics. We 
believe the subjects studied are representative of our 
insulin dependent diabetics since all the records of 
insulin dependent diabetic patients from hospital and 
private clinics, where most diabetics receive medical 
care, were reviewed and all those which contained 
the required data were coded. 

In this study, as in previous reports from our 
clinic [10, 11, 12], there was an equal proportion of 
men and women. This differs from publications from 
Europe which show a higher frequency of insulin 
dependent diabetes in males [2, 4]. 

The bimodal distribution of age of onset in our 
cases with a main peak near puberty (girls earlier 
than boys) and a smaller one at the beginning of 
school age, is similar to that reported from Europe 
[2, 3, 4]. These peaks have been associated with dif- 
ferent factors. Some investigators [3, 4] think that the 
higher frequency of diabetes observed at about 6 
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Fig. 3. Seasonal variation in the onset of symptoms of insulin- 
dependent diabetic patients under 30 years of age at diagnosis. 
* P < 0.01. total, - - - 0-19 years, " . . . . .  20-30 years 

years of age could be related to the beginning of 
primary education, since major environmental 
changes occur at this stage of childhood. In our coun- 
try the beginning of school education in both sexes is 
at 6 [13], but in this study a marked peak was 
observed at this age only in girls. This suggests there 
is probably no association between starting school 
and the onset of diabetes. The age of highest fre- 
quency of diabetes in girls coincided with the age of 
menarche [14]; in boys the peak appeared later, like 
puberty [15]. 

The higher number of cases diagnosed and with 
onset of symptoms during the coldest months, has 
also been observed in countries in the Northern 
hemisphere - Denmark [2] Sweden [3], Great Britain 
[7] and U. S. A. [8, 9]. This monthly variation in the 
number of cases became even more evident when 
they were grouped by season; a remarkable differ- 
ence in frequency emerged in the cold and warm 
months. This seasonal variation was observed in 
those diagnosed before 19 years of age, especially in 
the 9-19 years subgroup (256 cases). 

359 

Of all the years studied, the highest number of 
cases was recorded in 1976 (44 cases), the year in 
which an investigation was carried out in Santiago 
concerning the beginning of insulin dependent dia- 
betes mellitus; in that year too the characteristic sea- 
sonal variation was seen. 

The lower number of cases diagnosed during the 
summer has been attributed to the lack of medical 
care during these months [2]. However in our study 
the onset of symptoms as well as the time of diagnosis 
was also reduced in summer. In 78% of our cases the 
period between the onset of symptoms and diagnosis 
was less than one month, so it is very improbable that 
lack of medical care could account for the low fre- 
quency of cases in summer. 

According to some authors [4, 7] viral infections 
might be the main factor responsible for the seasonal 
variation, since they show the same seasonal changes 
as diabetes, even though no direct relation has yet 
been established. 

The results of this study support the hypothesis 
that environmental factors, the nature of which has 
not yet been determined, are important in the onset 
of insulin dependent diabetes. 
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