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Aims To examine individual use of hormone replacement therapy (HRT) in a
defined population of Danish women during a 5-year period. HRT may reduce
osteoporosis and cardiovascular disease in postmenopausal women, but may also
have side-effects. Little is known about the use of HRT in most populations.
Methods A Pharmacoepidemiological Prescription Database was used to identify all
reimbursed prescriptions for HRT in the county during the period 1991 to 1995.
The Danish retail pharmacies’ drug subsidy system made it possible to identify
prescriptions by individual use.
Results We examined 255 797 HRT prescriptions issued during the period in the
County of North Jutland. Total sales reached 16.5 million defined daily doses
(DDDs), purchased by 31 653 women, which corresponds to 26.9% of the female
population above the age of 39 years. The annual prevalence proportion of current
users rose from 10.4% to 14.8% during the study period, and the therapeutic
intensity (DDD/1000 women/day) increased from 20.6 to 32.0. The mean DDD
sum of systemic HRT per user was 73.4 in 1991; it and the proportion of users
who received less than 90 DDD per year (83.4% in 1991) remained almost constant
during the study period. The amount of oestrogen unopposed by progestin was
high, 28.1% of all prescriptions.
Conclusions Less than one-fifth of the study population used HRT for more than 3
months per year, and only 32.8% of the women who were new users of HRT in
1992 continued this therapy throughout the study period.
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healthier than nonusers, which makes selection bias a
Introduction

possible explanation for the beneficial results of HRT
treatment [13–15]. In a recently published randomizedMany women suffer from postmenopausal symptoms, and

osteoporosis is a major health problem in the elderly. study, no significant effect of HRT on the risk of
cardiovascular death or nonfatal myocardial infarction wasAbout one quarter of ageing women experience a

vertebral or hip fracture between the age of 60 to 90 found [16]. Less is known about clinical endpoints such
as fractures and cancer. Hulley et al. found that HRTyears [1]. Hormone replacement therapy (HRT) is used

to relieve symptoms and to prevent long-term sequelae increased the rate of thromboembolic events and
gallbladder disease [16], and HRT may furthermore haveof oestrogen deficiency. This approach is to some degree

supported by results from observational studies [2–8] and side-effects such as increased risk of breast and endometrial
cancer [1, 17–22]. A meta-analysis of more than 160 000by biochemical evidence of favourable effects on serum

lipids [9], bone density [10], and on arterial tissue in women found a small (1.35; 95% CI: 1.21–1.49) increased
risk of breast cancer in women who had used HRT foranimal studies [11, 12]. However HRT users seem to be
5 years or longer, but no increased mortality was found
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HRT may have a major impact on public health, but
Epidemiological measures and analyses of drug use

it is difficult to predict the net effect without valid and
precise quantitative estimates of use, benefits, and risk. A therapeutic intensity (TI) was calculated as the

number of DDDs per 1000 women per day, using theExisting utilization studies on HRT are almost exclusively
based on drug sales figures, since individual data female population in each age group as denominator. TI

estimates the proportion of a population (per thousand)are usually not available [20, 24–26]. The aim of the
present study was to examine individual use of HRT in undergoing treatment with a particular drug on a given

day (or period) of the year [29, 30].a defined population of Danish women during a 5-
year period. We defined the one year period prevalence as the

number of women who presented at least one prescription
during the year, using the female background population

Methods in the age group as denominator.
The annual number of incident users was calculated

Data sources
as the number of women treated with HRT who had
not received treatment during the preceding year. NewThe study was conducted during the 5-year period 1991

to 1995 in the County of North Jutland, Denmark [27]. users in 1991 could not be measured, since we did not
have any information from 1990.The population of North Jutland is about 487 000

inhabitants (approximately 10% of the Danish The one year cumulative incidence (Cum Inc)
gives the probability of the use of HRT in individualspopulation).

We used a Pharmacoepidemiological Prescription not using HRT during the preceding year, and was
calculated as annual incident cases (I) divided by N-P,Database to identify all reimbursed HRT prescriptions in

the county during the period. All pharmacies are equipped where N represent the number of persons in the age-
specific background population, and P the prevalent cases.with a computerized accounting system from which data

are sent to the health insurance administration of the In order to evaluate the duration of the therapy we
estimated repeat rates as the 1992 proportion of incidentDanish National Health Service, which provides tax-

supported health care for all inhabitants in Denmark. The cases who received HRT therapy for either 1, 2, 3, or 4
years during the period. Furthermore, the number ofNational Health Service guarantees free access to general

practitioners, hospitals, and public clinics, and refunds prevalent users of systemic HRT receiving less than 90
DDDs/year was calculated in order to estimate short-part of the costs of most drugs prescribed by doctors. If

a drug is fully or partly refunded (which is the case with term HRT.
Permission for this study was given by the local ethicsall the HRT drugs in this study), information about the

customer’s personal identification number (which incor- committees in the Counties of North Jutland and Viborg.
porates date of birth), the type of drug prescribed
according to the Anatomical Therapeutical Chemical

Results
(ATC) classification system [28, 29], number of defined
daily doses (DDD), and the date of purchase are entered We identified 260 774 prescriptions with ATC codes for

oestrogens, progestins, and oestrogen/progestin combi-by the pharmacies into the prescription database [27].
The use of a 10-digit personal identification number, nations issued to women in the county during the period.

Prescriptions for non-residents were excluded (4977),which is assigned to all citizens at birth, ensures the
establishment of a complete prescription history for each leaving 255 797 prescriptions, for 31 653 women, for the

final analysis. This corresponds to 29.9% of the femaleparticipant.
By means of the ATC classification index code, we population above the age of 39 years.

The annual prevalence proportion (Figure 1) andextracted all recorded prescriptions for oestrogens (ATC
codes G03C and L02A), progestins (G03D), and oes- therapeutic intensity (Table 1) increased throughout the

period for all age groups, while the annual incidencetrogen/progestin combinations (G03F and G03H) pre-
scribed for women 40 years of age and older. Each remained almost stable (Table 1). The prevalence pro-

portion, therapeutic intensity and annual incidence wereindividual in the analysis was characterized by the
following variables: age, sex, total drug purchase measured highest in the age group 50–59 years; the prevalence

proportion was 18% in 1991 and 25.5% in 1995. Theas DDD, ATC code, and date of each prescription [28].
The drug index DDD was developed by the WHO Drug relative increase in prevalence and therapeutic intensity

was highest in the age group 70+; in this age group theUtilization Research Group [29], and the DDD was
established by an expert panel as the assumed average prevalence proportion increased from 4.2% in 1991 to

8.2% in 1995.maintenance dose for an adult when a drug is used for
its main indication [29]. The proportions of prescriptions for oestrogens,
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oestrogen/progestin combinations, and progestins were
calculated from the total amount of HRT prescriptions
for each year (Figure 2). Oestrogen unopposed by
progestins, accounted for 60–70% of all prescriptions for
systemic treatment. The prescribing pattern differed
according to age. Among the total amount of prescrip-
tions, the proportion of oestrogen unopposed by proges-
tin, showed a slight increase with age, and women above
the age of 69 years received oestrogen almost exclusively.

Table 2 shows repeat proportions of 1992 incident
cases. The overall 4 year proportion for 1992 incident
cases was 36.2%. However, the repeat proportions differed
among the drug groups. Thus 1992 incident users of the
combination therapy had the highest 4 year repeat
proportion (48.7%), and incident users of progestins had
the lowest 4 year repeat rate (8.2%). The proportion of
women who were incident users in 1992 and only
received therapy for 1 year during the study period
showed a trend in the opposite direction. Thus 61.6% of
women who were incident users of progestin in 1992
received progestin therapy for only 1 year, and 24.7% of
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Figure 1 One-year prevalence proportion of hormone combination therapy for only 1 year.
replacement therapy use in different age groups (+ 40–49 years, When studying ATC specific 4 year repeat proportions
$50–59 years, # 60–69 years, % over 70 years). stratified by age (data not shown), the highest proportions

Table 1 Cumulative incidence (Cum Inc) per 1000 women, number of prevalent cases (P), number of incident cases (I), Therapeutic
intensity (TI) and female background population (N) by year of prescription in age groups.

Age group (years) 1991 1992 1993 1994 1995 Increase in %

Cum Inc 40–49 42.6 43.6 50.2 43.8 2.8
50–59 71.8 77.2 76.6 70 −2.3
60–69 40.9 41.9 43.9 45.8 11.9
70+ 26.1 28.4 31.3 25.6 −1.9

P 40–49 2982 2862 2834 3694 3498 17.3
50–59 4868 5532 6300 6804 7341 50.8
60–69 2477 3166 3660 3748 4082 64.8
70+ 1309 1895 2429 2575 2679 104.7

I 40–49 1343 1399 1561 1363 −1.5
50–59 1472 1565 1584 1480 0.5
60–69 856 851 870 878 2.6
70+ 783 844 931 768 −1.9

TI 40–49 47.1 44.6 42.4 60.8 59 125.3
50–59 122.6 142.4 159.1 169.6 179.8 146.7
60–69 53.9 76 90.7 92.2 99.4 184.4
70+ 13.9 23 30.4 32.3 34.9 251.1

N 40–49 34 346 34 386 34 918 34 803 34 619 0.8
50–59 25 669 26 027 26 567 27 488 28 487 10.8
60–69 24 548 24 094 23 964 23 569 23 258 −5.3
70+ 31 359 31 887 32 133 32 322 32 692 4.3

Therapeutic intensity (TI): Estimates the number of women (per thousand women in the relevant age group) undergoing HRT treatment on a
given day of the year.
Cumulative incidence (Cum Inc): The one year cumulative incidence gives the probability of the use of HRT in individuals not using HRT
during the preceding year, and was calculated as annual incident cases (I) divided by N-P, where N represents the number of persons in the
age-specific background population, and P the prevalent cases.
For P, TI and N, increase is given as 1995 values in percent of 1991; for Cum Inc and I, 1992 values are used as reference.
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of users received HRT for less than 3 months per year;
thus HRT was probably used to relieve climacteric
symptoms and not to prevent osteoporosis or cardiovas-
cular diseases. Other studies have also indicated that HRT
is mainly used to relieve climacteric complaints, and
hardly ever used for prevention of osteoporosis and
cardiovascular diseases [13–15, 31–34]. Systemic oes-
trogen unopposed to progestin, was used to a high degree
especially in the older age groups.

The observed prevalence was in accordance with the
findings of Oddens & Boulet (18.4%) who carried out a
cross-sectional national survey in Denmark in 1994
among 1,015 women aged 45–65 years [32]. Other
Danish studies have reported a prevalence of 16% in
women aged 40–59 [33], and 22% in 51-year-old women
living in Copenhagen [34].

We found that only 32.8% of the women who were
incident users of HRT in 1992, also used it during the
following 3 years. Furthermore, HRT treatment was
almost exclusively used as intermittent, short-term therapy,
which probably has limited or no effect on osteoporosis
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or cardiovascular diseases. For instance, in the Nurses
Figure 2 Distribution of HRT prescriptions in age groups. Health Study in the USA, the beneficial effect of oestrogens
(& oestrogen systemic, % oestrogen local, % oestrogen/ on the risk of coronary diseases was lost fairly soon
progestin, a progestin. following cessation of HRT [35]. This could also explain

why the use of HRT by elderly women was low, because
these women no longer had postmenopausal symptomswere in the 50–59 year-old (60.7%) and 60–69 year-old

(57.4%) women who were incident users of combination [25]. In a recent analysis Col et al. concluded that HRT
use increased life expectancy for nearly all postmenopausaltherapy in 1992. The mean numbers of DDDs per user

remained almost constant throughout the study period women, and that the benefits of HRT in reducing the risk
of cardiovascular diseases outweighed the risk of breast(71.7–75.0 DDD), as did the number of prescriptions per

user (3.2–3.4 per year). The proportion of prevalent users cancer [36]. However Hulley et al. did not find any
protective effect of HRT on the risk of cardiovascularof systemic HRT who received less than 90 DDDs per

year was high throughout the study period (80.9–85.3%). death or myocardial infarction [16]; this study included
postmenopausal women with established coronary disease.
A high degree of HRT use may be beneficial to women’s

Discussion
health if the treatment is cost-effective, but the long-term
health outcome of HRT utilization patterns, as reportedThe observed prevalence of HRT users increased in all

age groups during the study period. The incidence was here in Danish women, are impossible to predict. One
can only speculate how intermittent, short-term HRT willalmost constant, suggesting a tendency towards increased

duration of use. However, a persistently large proportion affect the risk of cancer.

Table 2 Percentage of incident users in 1992 who received treatment for 1, 2, 3 or 4 years during the study period, within drug
groups.

Overall use
of HRT Combination Oestrogen Progestin

Number of incident users in 1992 5199 1919 2856 1298
Number of years in treatment between 1992–1995
1 36.2 24.7 34.7 61.6
2 18.2 15.3 20 22.3
3 12.8 11.3 14.2 7.9
4 32.8 48.7 31.1 8.2
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