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S H O R T  R E P O R T

Changes in diabetes prevalence 
and treatment in the last ten years
in Luxembourg. A lesson from 
the United Kingdom prospective 
diabetes study?

M Perquin1, G H Michel2, C de Beaufort2, M Keipes3, R Wirion3, N Haas4

S U M M A R Y

Objectives: The aims of the study were to estimate the prevalence of
diabetes in Luxembourg in 2002, to compare it to the prevalence
reported in 1991 and to evaluate if prescription attitudes have
changed since 1991.
Methods: The prevalence of diabetes was estimated using the drug
sales data. The key parameters, total amount of antidiabetic drugs
sold in one year and the average daily dose or Prescribed Daily Dose
(PDD), have been obtained from the National Social Security Organi-
zation and by a standardized questionnaire sent to all general practi-
tioners and all internists and endocrinologists of the country.
Results: The PDD was calculated on 2, 402 questionnaires on indi-
vidual diabetic patients. By this means, the proportion of patients
only treated with appropriate diet could also be obtained. Compared
to 1991, the total amount of antidiabetic drugs showed a four-fold
increase in metformine tablet prescriptions. A high percentage of
combined treatments was found. The prevalence of diabetes in
Luxembourg was found to be 3.05% of the total population.
Conclusions: Compared to the status in 1991, prevalence of diabetes
increased by 63%, which seems mainly due to type 2 diabetic
patients as orally-treated diabetic patients almost doubled (2.11% vs
1.16%). A substantial change in prescriptions for diabetes has
occurred, suggesting a positive influence of studies like the United
Kingdom Prospective Diabetes Study (UKPDS).
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attitudes · Pharmacology.

R É S U M É

Objectif : Le but de cette étude a été d’estimer la prévalence du dia-
bète au Luxembourg, de la comparer à celle rapportée en 1991 et
d’évaluer les éventuels changements dans les conduites thérapeuti-
ques.
Méthodes : La prévalence du diabète a été estimée grâce aux don-
nées sur les ventes de médicaments antidiabétiques. Les paramè-
tres-clés, comme la quantité totale d’antidiabétiques vendus en un an
et la dose quotidienne moyenne ou Dose Journalière Prescrite (DJP),
ont été obtenus respectivement par l’Union des caisses de maladie
(UCM) et par un questionnaire standardisé envoyé à tous les prati-
ciens généralistes, internistes et endocrinologistes du Grand-Duché.
Résultats : La DJP a été calculée à partir de 2402 questionnaires,
chaque questionnaire correspondant à un patient diabétique diffé-
rent. La procédure a également permis d’obtenir la proportion de
patients exclusivement soignés par un régime alimentaire approprié.
La quantité totale de metformine prescrite a augmenté de quatre fois
par rapport aux données de 1991 et un pourcentage important de
traitements combinés a été rapporté. La prévalence du diabète au
Luxembourg a été estimée à 3, 05 % de la population totale.
Conclusions : La prévalence du diabète a augmenté de 63 % par rap-
port à 1991, ce qui semble principalement résulter du nombre de
patients diabétiques de type 2. En effet, les patients diabétiques sous
traitement oral exclusif ont pratiquement doublé (de 1,16 % à
2,11 %). Un changement substantiel des prescriptions anti-diabéti-
ques a pu être observé, ce qui suggère l’influence positive d’études
telles que l’UKPDS (United Kingdom Prospective Diabetes Study).

Mots-clés : Épidémiologie · Diabète · Prévalence · Conduite de
prescription · Pharmacologie.
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revalence of diabetes is rising in Western and
developing countries [1, 2]. In the last 10 years,
large prospective studies have been conducted on

different therapeutic approaches and outcomes in diabetes [3,
4]. These studies, as well as the modification in diagnostic
criteria proposed by the American Diabetes Association
(ADA) in 1997 [5], may influence prevalence rates as well as
prescription attitude. In 1991 [6, 7] the prevalence rate of dia-
betes in Luxembourg was estimated using drug sales data, an
established method for estimating prevalence rates in chronic
diseases [8, 9]. The same procedure was used to evaluate
whether the prevalence rate had increased and/or prescrip-
tion attitudes have changed in Luxembourg.

Methods

The methodology used to assess diabetes prevalence has
been previously described [6, 10]. It was based on two key
parameters considering a chronic disease, treated with spe-
cific drugs to be taken continuously.

Data required were the total amount of antidiabetic
drugs sold in one year and the average daily intake or PDD.

Descriptive and non-parametric statistics (Wilcoxon,
Mann-Withney tests) were used to calculate differences
between PDDs of general practitioners and specialists,
especially for insulin.

Patients

All general practitioners (n = 373), internists and endo-
crinologists (n = 105) were invited to participate in the
study. During 3 months, from September 15th to December
15th, 2002, they were asked to fill out a questionnaire for all
diabetic patients seen during that time span in their outpa-
tient clinics.

By using this questionnaire, demographic data, weight
and height, duration of diabetes, prescribed medication and
dosages as well as associated treatments, like antihyperten-
sive and lipid lowering medications, were obtained. Indi-
vidual PDD was calculated.

Statistical analysis

In this study, the prevalence and its subsequent
95% confidence interval (CI), computed from the estimated
variance using the classical inference method [11], were
determined following the method initially described by
Fontbonne and Papoz [10] and generalised by Sartor and
Walckiers [12]. Prevalence of drug-treated diabetes can be
inferred from the knowledge of the amount of drugs sold,
the average intake of these drugs i.e. the PDD, the propor-
tion of patients treated with a combination of different clas-

ses of drugs, and the size of the total population. Four
classes of drugs were included, namely insulin, metform-
ine, sulfonylureas and glitazones.

Total amounts of drugs (T) prescribed for diabetes were
obtained from the amount reimbursed by the “Union des
Caisses de Maladie”, the association of all statutory health
insurances in Luxembourg. The significance of this param-
eter is very high, because almost 100% of patients are cov-
ered by the statutory insurance in Luxembourg.

Results

Forty physicians (16 internists and endocrinologists, and
24 general practitioners) returned 2, 402 questionnaires
with information on individual diabetic patients. Using
these data, the average PDDs for the different antidiabetic
medications were calculated and are summarized in table I.
The average PDDs were almost identical to those found in
1991 [6, 7]. A combination with oral antidiabetic medica-
tion was prescribed to 26.5% of the insulin-treated patients.
The combination treatments with insulin have more than
doubled in eleven years (26.5% vs 11%). Finally, 6.83% of all
diabetic patients were estimated to be treated only by diet.

The total amount of different antidiabetic drugs sold in
2002 is shown in table II. The most striking difference
between the results of 1991 and 2002 is a four-fold increase
in the number of metformine prescriptions [6, 7].

The prevalence of drug-treated diabetic patients was
calculated from the data in tables I and II, adjusted to a total
population of 448, 300 inhabitants on January 1st, 2003
(STATEC, 01012003).

Table I
Comparison between the PDD in 1991 and 2002.

1991 [6, 7] 2002

Insulin
(IU/day)

(IU/kg/day)
47 ° 15

-
49.9 ° 26.7
0.65 ° 0.32

Metformine (tablets/day) 1.7 ° 0.7 1.93 ° 0.69
Sulfonylureas (tablets/day) 1.9 ° 0.9 1.99 ° 0.93

Glitazones (tablets/day) - 1.07 ° 0.27

Table II
Total amount of different antidiabetic drugs.

1991 2002

Insulin (IU) 34, 524, 400 59, 697, 500
Metformine (tablets) 965, 250 4, 018, 040

Sulfonylureas (tablets) 2, 812, 630 5, 992, 610
Glitazones (tablets) - 512, 596
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