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Summary. The incidence of childhood diabetes (0-19 years of
age) in The Netherlands, where there is no nationalized
health-care system, was investigated retrospectively in the
years 1978 to 1980 inclusive. The method chosen was a ques-
tionnaire among all Dutch paediatricians and internal physi-
cians acting as consultants. Ascertainment was by the same
questionnaire held separately among the large Dutch mem-
bership of the Dutch Diabetes Association, employing the
capture-recapture census method for calculation. For paedia-
tricians the ascertainment was 94%, for specialists in internal
medicine 75%. Before correction for ascertainment 1271 chil-
dren were registered in the two surveys. The ascertainment-

corrected annual incidence was 10.95/100000 for 0-19-year-
old children, lower than in any other ascertained survey in
north-western Europe published so far. The male: female ra-
tio was the same as in other studies and no local geographical
differences were found. Seasonal variation was absent in chil-
dren 0-10 years old in the month the first insulin injection was
administered. The data support the influence of unknown
exogenous factors associated with the clinical onset of child-
hood diabetes.
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seasonal variation.

In the past decade incidence-rates of childhood diabe-
tes (0-14 or 0-19 years of age) have been determined in
all Scandinavian countries [1-4] and parts of the United
Kingdom [5]. In each of these studies a high ascertain-
ment rate was possible by virtue of the health-care sys-
tem, giving access to drug-registry and hospital files. In
The Netherlands there is no nationalized health-care
system; however there is an effective registration sys-
tem.

We decided to conduct a retrospective survey on the
incidence of insulin dependence among all diabetic
children in The Netherlands from 0-19 years of age, for
3 years from 1978 to 1980 inclusive. The Netherlands
national register counted 4.46 million youngsters from
0-19 years at that time, of whom 6.1% were born to
first-generation immigrants. In the health-care system,
only paediatricians and specialists in internal medicine
treat insulin dependence in minors, and both types of
specialists act as registered consultants.

Methods

A questionnaire was sent to all consultant paediatricians and consul-
tants in internal medicine to obtain data on children diagnosed dia-
betic between 1978 and 1981. The questions asked sought only the ini-

tials of the child’s name, sex, date of birth, date of the first insulin
injection and residence at that time (no attempt was made to identify
children of immigrants or of non-Caucasoid background). The ques-
tionnaire was sent to 660 consultant physicians in internal medicine
and 263 consultant paediatricians in the 181 general hospitals, and to
a contact person in each of the eight internal medicine and seven pae-
diatric university clinics. including residential care centres. All the
paediatricians, university clinics and residential care centres, and 97%
of the physicians in internal medicine, responded between February
and September 1981. The same information was obtained separately
from the Dutch Diabetes Association, to verify the data obtained
from the specialists.

Ascertainment

In the monthly periodical sent to all 35000 members (2.44 per 1000 in-
habitants, with a range from 1.87-3.26 per 1000 over the 11 provinces
in The Netherlands), patient-members were requested to submit the
same information of the Diabetes Association. The membership of
the Diabetes Association is high as members can obtain treatment ma-
terials at retail prices. The request to the members was published
when 80% of the specialist responses had been obtained (April 1981).
In addition to the questions mentioned above, the members were also
asked who was the child’s doctor; all answers contained either a con-
sultant paediatrician or a consultant in internal medicine, confirming
that all diabetic children were treated by such specialists. Further-
more, all doctors thus reported were present on our mailing lists. The
paediatricians reported 856 children and the internal physicians 415,
making a total of 1271 youngsters aged 0-19 years in whom insulin
treatment was initiated and continued in 1978-1980.
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Table 1. Cases of insulin-dependent diabetes reported, by type of specialist, patient/members of the Diabetes Association, age in years and ascer-

tainment rate

Number of cases reported by: Rate of Significance of
— tai . .
Specialists Members of Both 3)20)6 amment g;g:rr;?rcl;g;t rate
Diabetes sources
Association
Type of specialist
Paediatrician 856 206 194 94 p<0.001
Internal physician 415 99 74 75
Age on starting
insulin (years)
0-4 179 50 49 98 p<0.02
5-9 323 90 80 89
10-14 463 99 87 88
15-19 306 66 52 79

Table 2. The 3-year incidence and the incidence per 100,000 inhabi-
tants per year according to sex and age group, after correction for
ascertainment

Age Number Standard Mean Incidence Standard
(years) deviation population per 100,000 deviation
over the per year
3 years
Boys

0-4 102 34 456,327 7.45 0.25

5-9 202 11.9 564,636 11.91 0.70
10-14 261 11.2 625,878 13.88 0.60
15-19 228 16.5 633,133 11.98 0.87

0-19 790 22.8 2,279,974 11.55 0.33

Girls

0-4 82 - 434,746 6.29 -»

5-9 164 59 539,960 10.11 0.36
10-14 266 15.9 597,359 14.84 0.89
15-19 163 16.8 605,746 8.95 0.92

0-19 676 24.3 2,177,811 10.35 0.37

4 Ascertainment 100%

From the Diabetes Association, 305 complete responses were ob-
tained, of which 268 were found also in the specialists’ responses. This
implied a reporting rate from the Diabetes Association of 21%, and an
ascertainment rate by the questionnaire among the specialists of 88%
of the total number of patients. For 1978, the ascertainment rate was
85%, for 1979 84% and for 1980 93% (no significant difference).

Calculation of incidence estimates

The method used for the estimation of the corrected number of new
patients and its confidence limits (expressed as standard deviation in
Table 2) was based on the capture-recapture census described by
Bishop et al. [6] and Sekar and Deming [7]. A premise with this meth-
od is that the response of the patient-members of the Diabetes Asso-
ciation was independent of that of the specialists. The homogeneity of
each file (physicians and patient/members of the Diabetes Associa-
tion) was tested by comparing ascertainment rates found with age,
sex, kind of specialist, grade of urbanization of living place [8], month
of the first insulin injection and province of living at that time. No sig-
nificant differences were found except for age and kind of specialist.
However, both the degree of completeness of the files and the age of
the patients were dependent on the factor “kind of specialist”. The
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Fig.1. Annual incidence of diabetes in children versus age at start of
insulin treatment over 3years. — =boys (n=682); --—=gitls
(n=589)

data were divided according to the two subgroups of specialists, to
give the overall incidence rate. The two sets of data were multiplied by
the reciprocal of their ascertainment percentages and then added.

Statistical analysis

Further statistical tests used were a modification of the Kolmogorov/
Smirnov test [9], for seasonal variations and two-way ? test for other
comparisons. The level of significance chosen was p < 0.05.

Results

Figure 1 depicts the incidence in children grouped by
sex and age at the first insulin injection. The male:
female sex ratios in the different age groups were:
0-4years: 1.18, 5-9years: 1.18, 10-14years: 0.94,
15-19years: 1.34; and 0-14years: 1.05; 0-19 years:
1.12.

Ascertainment by paediatricians (94%) was consid-
erably more complete than that by internal physicians
(75%) (Table 1). For the age-groups 0-4, 5-9, 10-14 and
15-19 years the paediatricians’ ascertainment rates were
respectively 98, 90, 97 and 100%, while those of the in-
ternal physicians were 67, 70 and 77%. The progressive
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decrease in ascertainment rate with age was significant
(p<0.02).

The observed incidence rates classified by sex and
age, and the standard deviation of the method of esti-
mation are shown in Table2. The ascertainment-cor-
rected incidence was 10.95-1073.year~! for 0-19 years
and 11-107°.year~! for 0-14years. The 95% confi-
dence intervals were 10.47-11.43 and 10.64-11.56 re-
spectively for these age groups.

The range of the differences between Dutch pro-
vinces was 8.9-13.7-107°.year™' in children from
0-19 years of age. These differences were not statistical-
ly significant.

Rural areas, urbanized municipalities and large mu-
nicipalities had similar incidence rates of 11.61, 10.52
and 11.14-1073.year~1, respectively. The distribution
of the months of the year in which the first insulin injec-
tion was administered revealed no statistically signifi-
cant differences for 0-4-year-old, nor for 5-9-year-old
children. In the age groups 10-14 and 15-19 years, a
seasonal influence was present with the incidence rates
higher in the winter months than in the summer months
(p <0.05 and p <0.01, respectively). When the seasonal
variation was studied for the 3 years separately, these
differences were significant for 1978 and 1980, but not
for 1979.

Discussion

The annual incidence found in the present study over
the whole of The Netherlands (14.3 million inhabitants)
was lower than that found in any other ascertained sur-
vey in western Europe conducted over the same period.
The sex distribution and the trends in age of initiation
of insulin treatment were very similar to those found in
other studies. The present survey found no seasonal
variation in the onset of clinical diabetes in children
younger than 10 years of age. No significant differences
in incidence were found with regard to either the distri-
bution over the provinces of The Netherlands or the de-
gree of urbanization. This is perhaps not surprising as
truly rural areas are rare in densely-populated Nether-
lands.

Given the limitations imposed by The Netherlands
health-care system on the drug-registry for ascertain-
ment methods, the capture-recapture census method
was chosen to calculate the confidence limits of the inci-
dence found by two separate gquestionnaires. The meth-
od used facilitated examination of the largest childhood
population so far studied, the disadvantage being the
ascertainment rate of only 79% for the children aged
15-19 years. For younger children almost all responses
were obtained before the survey among members of the
Dutch Diabetes Association, and the ascertainment rate
for that age-cohort was 90%.

The difference in ascertainment rate between paedi-
atricians and specialists in internal medicine was prob-
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ably due to the much higher density of newly-diagnosed
children seen by the former. Over the 3 years of the
study there were 3.25 cases per reporting paediatrician
329, and 0.62 cases per adult physician (%) It was
found that 837 (94%) of the newly-diagnosed children
aged 0-14 years were reported by consultant paediatri-
cians, and 287 (87%) of those aged 15-19 years were re-
ported by consultant internal physicians. These percent-
ages indicate a referral pattern sharply dependent on
the age of the newly diagnosed diabetic children in the
Dutch health-care system.

The incidence found for children 0-14 years of age
was little more than one-third that found in Finland [1]
or one-half that in Sweden [2] and Norway [3], and also
lower than that reported from Denmark, excepting chil-
dren aged 0-5 years [4]. As emphasised by Christau et
al. [10], it is very difficult to compare incidence rates,
even with high ascertainment rates, if different methods
are used. Yet it is difficult to conceive that ascertain-
ment methods alone could explain differences in inci-
dence of such magnitude. Genetic variation is not a
likely explanation as childhood diabetes is associated
with the same genotypes of the major histocompatibility
complex in The Netherlands as in other north-western
European countries [11]. With time, by comparing
yearly incidence rates, remarkable changes in incidence
rates have been noted, as well as twofold differences be-
tween regions of the same country [1-5]. However the
numbers of newly diagnosed children involved in such
analyses were small [10].

In north-western European countries the incidence
of childhood diabetes (age 0-14 years) appears to have
increased over recent decades [1, 5, 12]. In The Nether-
lands the prevalence of diabetes among army conscripts
at age 18 years increased gradually from 0.99 per 1000
in 1960 to 1.72 per 1000 in 1980, indicating a similar
trend. The incidence found in the present survey adds
another suggestion: that of a possible north-south gra-
dient over north-western Europe. This suggestion is by
no means proven but reinforces the importance of
exogenous factors involved in the clinical onset of
childhood diabetes.
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