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Summary. The objective of this study was to determine the in- 
cidence and prevalence of Type l (insulin-dependent) 
diabetes in Estonia in different sex and age groups. The data 
collection was based on a centralized retrospective registra- 
tion of all cases of Type 1 diabetes nationwide using the re- 
cords of all hospitals and polyclinics where diabetic patients 
are treated. In 1988, 35 new cases of Type 1 diabetes were di- 
agnosed among children aged 0-14 years (10.3 per 100,000) 
and 131 among the population over 15 years. The highest in- 
cidence of Type i diabetes (39.9 per 100,000) was found in the 
age group 15-19 years. The total number of patients with 

Type I diabetes in Estonia was 2,719 in 1988. The overall pre- 
valence was 1.72 per 1,000. It was highest in the age group 
40-49 years (3.04 in males and 2.77 in females). In children 
under 15 years 204 cases ofType i diabetes were identified at 
the end of 1988. These data suggest that the risk of Type 1 
diabetes in Estonia is not low, but is certainly not as high as in 
Finland where the population is ethnically and linguistically 
similar and where the highest incidence of Type i diabetes is 
found. 
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A large amount  of  epidemiological  data  has been  col- 
lected and marked  differences in the incidence and pre-  
valence of  Type i diabetes worldwide have been  repor ted  
[1]. Da ta  on the incidence and prevalence of  Type 1 
diabetes are still missing for  m a n y  populat ions  in the 
world. Analyses  of  data f rom different countries will en- 
able fur ther  insight into the aet iology of  Type 1 diabetes 
and a strategy for the prevent ion  of  the disease might  be 
found [2]. 

It has been  demons t ra ted  that  Finland has the highest 
incidence of  Type 1 diabetes in the world fol lowed by 
Sweden [3]. These countries lie on the nor the rn  and east- 
ern side of  the Baltic Sea. Compara t ive  data f rom the 
southern  and eastern side of  the Baltic Sea have been  mis- 
sing so far. In  the Es tonian  Soviet Socialist Republic,  
which is si tuated on the eastern side of  the Baltic Sea, da ta  
on the overall occurrence  and prevalence of Type 1 
diabetes among  children and adults have been  collected 
for some years. In  1988 a popula t ion-based  investigation 
was initiated to study the epidemiology of  Type i diabetes 
in Estonia  in differentsex and age groups and the results of  
this study are presented  in this paper. 

Subjects and methods 

Estonia lies to the east of the Baltic Sea on the southern coast of the 
Gulf of Finland. The area of Estonia is about 45,000 square kilome- 
tres and the population was 1,580,430 in 1988. Using a rough esti- 

mate 60% of the population are Estonians and 40% are non-Esto- 
nians, mostly Russians. The capital of Estonia is Tallinn. Estonia has 
been ruled by foreigners (including Danes, Swedes, Germans and 
Russians) for over 700 years. Since 1940 Estonia has been one of the 
15 constituent republics of the Soviet Union. 

In the Soviet Union specialized endocrinological services were 
organized during the 1950's. The Endocrinology Centre for Soviet 
Estonia is located in Tartu. There is a network of endocrinologists 
working at the district polyclinics serving the entire country. 

In Estonia, all diabetic cases must be referred to the outpatient 
polyclinics according to regulations of the Ministry of Health. All 
regional hospitals must report each new diabetic case at the time of 
discharge to the polyclinics or the Endocrinology Centre for the fol- 
low-up of the patients. As a rule, each patient has a specially de- 
signed card at the polyclinic containing the basic data about the dis- 
ease, about specialists' consultations, and all clinical data. From 
these cards all information about the treated patients can be easily 
obtained. The doctor in charge of the follow-up is an endocrinolo- 
gist, internist or paediatrician who specializes in diabetes. Insulin is 
free of charge for all patients. The specialist who is responsible for 
the follow-up of the diabetic patients has often been responsible for 
the newly diagnosed Type 1 diabetic patients at the regional hospi- 
tal. 

The diagnosis of Type i diabetes is made according to nationally 
agreed criteria for the different types of diabetes as recommended 
by WHO [4]. The criteria for Type 1 diabetes in children are those 
generally agreed for all diabetes registries [1]. The criteria for 
the diagnosis of Type i diabetes among the adult population 
are similar to those used by Christau and M61bak [5]: weight loss 
at the time of diagnosis, manifest clinical features of the disease 
and/or ketonuria, fasting blood sugar values over 12mmol/1, 
symptoms of less than six months duration and the need for 
everyday insulin substitution from the diagnosis onwards. Patients 
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Table 1. The incidence of Type i ( insulin-dependent) diabetes in Estonia by age and sex in 1988 
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Age group (years) 

0-4 5-9 10-14 15-19 20-29 30-39 40-49 > 50 

Males 

Number  of cases 1 4 7 17 12 9 8 5 

Incidence 1.7 6.9 12.4 35.6 10.8 8.2 9.4 3.2 

95% confidence 
interval 0.0-9.5 1.9-17.7 5.0-25.5 20.8-27.0 5.6-18.9 3.8-15.6 4.1-18.5 1.0-7.5 

Females 

Number  of cases 1 11 11 20 8 15 14 9 

Incidence 1.7 20.2 20.3 44.3 7.6 13.9 15.0 3.5 

95% confidence interval 0.0-9.5 10.1-36.1 10.1-36.3 27.1~58.2 3.3-15.0 7,8-23.0 8.2-25.2 1.6-6.7 

Both sexes ~ 

Number  of cases 2 15 18 37 20 24 22 14 

Incidence 1.7 13.4 16.3 39.9 9.2 11.0 12.3 3.4 

95% confidence interval 0.2-6.1 7.5-22.1 9.7-25.8 27.8-55.5 5.6-14.2 7.1-16.4 7.7-18.6 1.9-5.7 

a In 14 cases over the age of 15 years the age group and sex could not be defined 

Table 2. The prevalence of Type 1 (insulin-dependent) diabetes per  1000 in Estonia by age and sex in 1988 

Age group (years) 

0-4 5-9 10-14 15-19 20-29 30-39 40.49 50-59 > 60 

Males 

Number  of cases 3 26 71 82 195 247 242 156 114 

Prevalence 0.05 0.45 1.26 1.86 1.90 2.43 3.06 2.10 1.66 

95% confidence 
interval 0.01-0.15 0.29-0.66 0.99-1.60 1.48-2.33 1.64-2.20 2.14-2.76 2.66-3.52 1.77-2.48 1.36-2.03 

Females 

Number  of cases 2 30 72 72 196 263 239 200 215 

Prevalence 0.03 0.55 1.33 1.69 2.01 2.63 2.77 2.22 1.47 

95% confidence 
interval 0.00-0.11 0.37-0.79 1.04-1.69 1.33-2.15 1.73-2.33 2.32-2.98 2.40-3.19 1.93-2.56 1.28-1.69 

Both sexes a 

Number  of cases 5 56 143 154 391 510 481 356 329 

Prevalence 0.04 0.50 1.30 1.78 1.96 2.53 2.92 2.16 1.54 

95% confidence 
interval 0.01-0.09 0.37-0.66 1.10-1.54 1.50-2.11 1.76-2.18 2.31-2.77 2.66-3.20 1.94-2.40 1.37 1.72 

In 294 cases over the age of 15 years the age group and sex could not  be defined 

who need insulin only after three or more months  of oral drug 
treatment,  are not  regarded as Type i diabetic patients in this ana- 
lysis. 

At  the end of each year, all doctors responsible for the follow-up 
of the diabetic patients report  data on the patients currently t reated 
by him/her to the Endocrinology Centre. In our study all cases of 
childhood Type i diabetes were compiled from the hospital records, 
or from the ambulatory cards of the polyclinics by the regional 
paediatricians during 1988. All cases of adult diabetes were reported 
by the doctors from the follow-up clinics. Data  were collected at five 
year intervals up to the age of 20, then onwards at 10 year intervals. 

The incidence and prevalence data were obtained for all children 
in the different age and sex groups. The incidence data were checked 
and then confirmed or corrected by the regional paediatricians. All 
necessary information about  age and sex was available for all newly 
diagnosed and prevalent cases of Type 1 diabetes among children 
under  age 15. However, in 14 of the 131 newly diagnosed adult onset 

cases and in 294 prevalent cases of adult Type i diabetes the informa- 
tion on age and sex was insufficient. 

Sta t i s t ica l  a n a l y s i s  

For the incidence and prevalence of Type i diabetes 95% confidence 
limits were estimated assuming a Poisson distribution. 

Resul ts  

T h e  i n c i d e n c e  o f  T y p e  1 d i a b e t e s  in  E s t o n i a  b y  a g e  a n d  
s ex  in  1988 is p r e s e n t e d  in T a b l e  1. T h e s e  d a t a  s h o w  t h a t  
t h e  i n c i d e n c e  i n c r e a s e s  s t e e p l y  w i t h  i n c r e a s i n g  age ,  e a r -  
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lier in girls than in boys. The highest incidence in both 
sexes was found in the age group 15-19 years; 35.6 for 
males and 44.3 for females. In the age group 20-49 years 
it was 10 per 100,000 per year. Taking both sexes together 
the incidence of Type 1 diabetes in the age group 15-19 
years was significantly higher than in any other age 
group. The incidence among children aged 0-14 years 
was 10.3 per 100,000, and that for the age group 0-19 
years was 16.7 per 100,000. In adults over 50 years the in- 
cidence fell both in males and females. There was a slight 
female excess in the incidence of Type i diabetes in child- 
ren aged 0-14 years. 

Table 2 shows the prevalence of Type 1 diabetes 
per 1000 in Estonia by age and sex in 1988. The overall 
prevalence of Type 1 diabetes in Estonia was 1.72 
per 1000. In the age group 0-14 years it was about 
0.60 cases per 1000 and it reached a peak in the age group 
40-49 years, 3.06 per 1000 in males and 2.77 per 1,000 
in females. The prevalence of Type 1 diabetes did not 
differ significantly between females and males in any age 
group. 

Discussion 

Incidence data on Type 1 diabetes from Estonia are 
very interesting as the country lies on the Baltic Sea, 
an area where a marked gradient of Type 1 diabetes 
risk has been documented [3]. Finland and Sweden 
have a high incidence of childhood Type 1 diabetes, 
(Finland: 30.4 per 100,000 per year during 1970 to 
1986; Sweden 23.8 per 100,000 per year during 1978- 
1986), whereas in Poland the Type i diabetes risk is much 
lower, about 4-5 per 100,000 per year during 1970-1985 
[3]. 

The incidence of Type 1 diabetes in Estonia among 
children increases with age, but the peak in Type 1 
diabetes incidence is not reached in childhood or 
puberty, but in the age group 15-19years,  contrary 
to many other countries. The mean age of onset of pub- 
erty in Estonia is 10 years for girls and 12 years for boys 
[6]. A comparison with children from Denver, Co (USA), 
Berlin (West Germany),  Dortmund (West Germany),  
Stockholm (Sweden) and Helsinki (Finland) has shown 
that in some aspects Estonian children tend to develop 
faster than children from those cities [6]. In the three 
5-year age groups below 15 years the incidence of Type 1 
diabetes in Estonia is considerably lower than that of Fin- 
land [7] and Sweden [3, 8]. In these two countries the in- 
cidence of Type i diabetes tends to decrease after the age 
of 15 years [7, 8] as in some other populations [2, 9, 10, 
11]. Our data are similar to two reports from New Zea- 
land [12, 13]. In one report  it was shown that the propen- 
sity to diabetes remained high at least until 19 years [12], 
the other documented a postpubertal second peak in 
Type 1 diabetes incidence at 16 years of age [13]. The 
Type i diabetes incidence in Estonia in 1988 of 39.9 in the 
age group 15-19 years is comparable with the peak in- 
cidence levels at the age groups 5-9 and 10-14 years in 
Finland, where the annual average incidence was 39.0 
and 45.4 per 100,000, respectively for 1981-1985 [3]. 
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Nevertheless it should be pointed out, that the high in- 
cidence of Type i diabetes in the age group 15-19 years 
could partly result from the short observation period and 
from year to year fluctuations in the number of new 
cases. 

The Type i diabetes incidence among the adult popu- 
lation in Estonia, differed somewhat from a Danish re- 
port, where it was about 10 per 100,000 after the age of 
50 years [5]. In Estonia a significant decline in the in- 
cidence of Type 1 diabetes after the age of 50 was seen (i. e. 
3.4 per 100,000). 

It has been suggested that populations should be cate- 
gorized into high, medium or low Type 1 diabetes risk 
groups based on the incidence data for the age group 
0-20 years [1]. Countries with a Type i diabetes incidence 
over 15 per 100,000 per year are considered to be high risk 
countries [1]. According to these criteria Estonia can be 
added to the list of high-risk countries as the incidence was 
16.7 per 100,000 in 1988. 

The fact that the prevalence of Type i diabetes in 
the age group 15-19 years was not significantly lower 
than that of the subsequent age group is of special 
interest. Even though no detailed investigations 
have been carried out, it seems unlikely that such a 
trend in Type 1 diabetes prevalence in the age group 
20-29 is due to an increased mortality in that group. It 
has been documented that the incidence of childhood 
Type 1 diabetes has markedly increased in some coun- 
tries during the late 1970s and early 1980s [3]. If the same 
trend holds true for Estonia the detected pattern of 
Type I diabetes prevalence in 1988 could be explained. 
This question will be addressed in further ongoing 
studies. 
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