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Objective: Primary hyperparathyroidism
(PHPT) is a frequently encountered endocrine
disease in the elderly, but little is known about its
epidemiology in the aging European population.
This study investigates the age- and sex-depen-
dence of PHPT and the incidence of parathy-
roidectomy (PTX) in Switzerland, a country with
a particularly high life expectancy.

Design: A population-based study was per-
formed using data from the Swiss Federal Statistical
Office covering years 2000 to 2004. Anonymised
hospital discharge codes for PHPT and PTX were
analysed, and the hospitalisation rate for PHPT
and incidence of PTX were calculated.

Results: The mean annual hospitalisation rate
of patients with PHPT was 8.3/100,000 inhabi-
tants. The rate was approximately three times
higher in women than in men, with the highest

estimate found in women ≥80 years (63.7/
100,000). The population-adjusted annual inci-
dence of PTX was 3.8/100,000 inhabitants. PTX
incidence was higher in individuals ≥50 years than
in younger persons (8.7/100,000 vs 1.3/100,000),
with a peak in patients aged 70–74 years.

Conclusions: In a European population with
high life expectancy, the hospitalisation rate of
PHPT is higher in women and increases continu-
ously with age. Incidence of PTX is highest in pa-
tients aged 70–74 years. These findings under-
score the need for further research on the impact
of population aging on the treatment patterns of
PHPT.
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Summary

Primary hyperparathyroidism (PHPT) is a
common endocrine disorder in the elderly. Over
the last few decades, the epidemiology of PHPT
has undergone marked changes. After the intro-
duction of routine serum calcium measurements
in the 1970s, facilitating the diagnosis of asymp-
tomatic PHPT, epidemiological studies from the
United States (US) reported a higher prevalence
and incidence than previously presumed [1].
More recently, a constant decline in incidence has
been observed [2], despite the demographic
changes due to an aging US population.

In Europe, population aging is of a particu-
larly important magnitude [3]. Yet, recent epi-

demiological estimates of PHPT in European
countries are scarce. Prevalence reports from the
1990s in Scandinavian countries are either re-
stricted to selected age groups or exclude the pop-
ulation over 75 years [4–7]. Moreover, different
reporting methods limit their comparison and do
not allow for any inference on the overall age distri-
bution of PHPT. In a study analysing the changes
in incidence of newly diagnosed PHPT in Danish
hospitals, the mean patient age at the time of di-
agnosis increased significantly from 1980 to 1999
[8], thus suggesting a changing age pattern of the
disease. Gender difference was documented by
Adami et al. who reported a female predominance
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of 5:1 in older European PHPT patients [9].
However, the population-adjusted age- and gen-
der distribution of PHPT was not assessed in
these studies.

To our knowledge, no population-adjusted
studies on the disease pattern of PHPT in Europe
have been published recently. With Iceland,
Switzerland shares the highest life expectancy at
birth in Europe (81.8 and 81.7 years, respectively)

[3]. In 2000, the proportion of subjects aged over
80 years was 3.9% in Switzerland, compared to
3.6% for the rest of Western Europe [3]. Thus,
we hypothesize that the epidemiological charac-
teristics of PHPT may be representative of an
aging population. The aim of our study was to
analyse the age and gender distribution of this
disease in Switzerland and to assess the surgical
treatment pattern.

Methods
Nationwide data from 2000 to 2004 were obtained

from the Swiss Federal Statistical Office as follows and
stratified by age and sex: population data, number of hos-
pitalisations, and anonymous hospital diagnosis and sur-
gical procedure codes for PHPT and parathyroidectomy
(PTX), respectively. A diagnosis of PHPT in a hospi-
talised case was defined by the diagnostic code E21.0 ac-
cording to the International Classification of Diseases,
10th revision (ICD-10) [10]. Both principal and second-
ary discharge diagnoses were taken into account. Of note,
the diagnoses “secondary hyperparathyroidism” (E21.1)
as well as “other” (E21.2) and “unspecified” hyper-
parathyroidism (E21.3), defined by distinct ICD-10
codes, were not included in the analysis. Surgical proce-
dures in Switzerland are coded on the basis of the Swiss
classification of surgical interventions (CHOP), a transla-
tion and adaptation of the US version of the International
Classification of Diseases, 9th revision (ICD-9-CM),
elaborated by the Swiss Federal Statistical Office [11]. In
accordance with current encoding practice, the most ap-
propriate surgical code for PTX in relation to PHPT was
defined as CHOP 06.89 (“other parathyroidectomy”).
The only other code for parathyroid surgery in Switzer-
land is “total parathyroidectomy”, an uncommon proce-
dure for PHPT.

Annual reporting of discharge codes to the Federal
Statistical office has been compulsory for all hospitals
since 1997, and hospital statistics have been published
since 2000. Participation rates for public hospitals were
81.1% in 2000, 81.1% in 2001, 91.7% in 2002, 93% in

2003, and 93.5% in 2004 (rate of reported cases). Coding
quality, evaluated in different subsets of Swiss hospitals
between 2003 and 2005, has been reported to be good
[12, 13]. If not specified otherwise, discharge statistics
from private clinics were included in the present study.

All data obtained had to be reformatted for analysis.
Due to the small absolute case numbers in the oldest age
groups, data of cases aged 80 years and older were com-
bined. With population data as a denominator, the mean
annual hospitalisation rate (i.e. incidence of hospitalisa-
tion of patients with PHPT) and incidence of PTX were
estimated by sex and age per 100,000 inhabitants. The
analysis was then repeated with the number of hospitali-
sations as a denominator to obtain the in-hospital preva-
lence of PHPT per 100,000 hospitalisations. Private clin-
ics were not taken into account for the estimation of the
in-hospital prevalence since we had no information on
the total number of hospitalisations in these institutions.

Additionally, the proportion of surgically-treated
PHPT patients in the hospital setting was calculated by
dividing the number of PTX by the number of hospi-
talised PHPT cases. However, due to the anonymisation
of the data, no information was available as to whether di-
agnostic and surgical codes referred to identical cases. In
Switzerland, PTX is only very rarely performed in an out-
patient setting so that the numbers presented here corre-
spond to >95% of all PTX performed in this country dur-
ing the analysed time-period. Proportions were compared
using a Chi-square test. P values <0.05 were considered
significant.

Results

Population-based hospitalisation rate for
PHPT and incidence of parathyoidectomy

Between 2000 to 2004, 3052 cases had a hos-
pital discharge diagnosis of PHPT, including a
principal diagnosis of PHPT in 1178 cases. Of the
3052 cases, 170 were treated in private clinics.
During the same period, a total of 1381 parathy-
roidectomies were performed (84 in private clin-
ics).

The principal and secondary diagnoses taken
together, the mean annual population-based hos-
pitalisation rate of patients with PHPT was esti-
mated at 8.3 per 100,000 inhabitants. If only prin-
cipal discharge diagnoses were taken into account,
the hospitalisation rate resulted in 3.2/100,000 in-
habitants. Since PHPT was rare in the younger
population, estimates were computed separately

for cases over 50 years. As expected, population-
adjusted numbers of hospitalised PHPT cases in-
creased with age (fig. 1), with a hospitalisation rate
of 0.5/100,000 inhabitants in children and adoles-
cents (0–19 years), 2.1/100,000 in the population
aged 20 to 49 years, and 21.6/100,000 in those
aged ≥50 years (principal and secondary diagnoses
taken together for these and all following esti-
mates). In both genders, the rate increased contin-
uously up to the very old with the highest estimate
of declared hospitalised PHPT cases being found
in female patients aged ≥80 years (50.4/100,000).
In men ≥80 years, the estimate was 23.8/100,000.
Of note, gender difference was striking in the
population ≥50 years, with a hospitalisation rate of
31.6/100,000 for women and 9.7/100,000 for
men.This difference was less pronounced in those
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<50 years (1.9/100,000 vs 1.2/100,000, respec-
tively).

Mean annual incidence of PTX was estimated
at 3.8/100,000 inhabitants. In accordance with an
age-dependent increase in PHPT, the popula-
tion-adjusted incidence of PTX was higher in
persons aged ≥50 years (fig. 2). The peak of PTX
incidence was observed in patients aged 70–74
years (12.7/100,000), with a decline thereafter.
Overall estimates were higher in women than in
men (5.6/100,000 vs 1.9/100,000, respectively).
Moreover, PTX incidence was significantly

Figure 1

Annual mean hospitalisation rate of patients with primary hyperparathyroidism
per 100,000 inhabitants in Switzerland, 2000–2004.
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Table 1

In-hospital prevalence of primary hyperparathyroidism
in Switzerland, 2000–2004.

Age group (years) Prevalence /100,000 hospitalisations *

Women Men All

0–4 7.2 1.7 4.2

5–9 0.0 7.1 4.3

10–14 0.0 5.0 2.8

15–19 5.5 3.6 4.6

20–24 2.6 8.0 4.8

25–29 8.3 10.6 9.0

30–34 7.6 19.4 11.1

35–39 12.3 14.1 13.0

40–44 20.1 22.3 21.1

45–49 38.0 17.2 27.9

50–54 56.8 23.7 40.2

55–59 78.0 24.4 49.9

60–64 81.3 24.4 51.1

65–69 105.8 31.4 67.5

70–74 131.9 41.5 87.9

75–79 133.6 36.6 90.7

80+ 130.4 41.3 97.4

Overall 61.2 22.7 43.8

*Nationwide annual mean prevalence of PHPT
per 100,000 hospitalisations

higher in areas of south-west Switzerland than in
the rest of the country (data not shown).

In-hospital prevalence of primary
hyperparathyroidism

Prevalence of PHPT among hospitalised pa-
tients was 61.2/100,000 in women and 22.7/
100,000 in men, with an overall prevalence of
43.8/100,000. As illustrated in table 1, prevalence
rose with increasing age to a maximum of 97.4/
100,000 among hospitalised patients aged ≥80
years. In patients aged ≥50 years, female gender
was predominant (108.6/100,000 vs. 32.3/100,000
in men). In younger patients, however, prevalence
estimates were similar among the two genders
(11.9/100,000 in women vs. 11.1/100,000 in men).

Proportion of surgically treated patients
The proportion of surgically treated patients

among those hospitalised for PHPT was esti-
mated at 45.2%, with a higher proportion found
in those aged <50 years than in older patients
(81.3% vs. 40.1%, p <0.001). Men were more
likely to be treated surgically than women (48.7%
vs. 44.2%, p <0.05).
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Figure 2

Annual mean incidence per 100,000 inhabitants of parathyroidectomy in Switzerland,
2000–2004.
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Based on hospital discharge statistics, we re-
port estimates of epidemiological indicators of
PHPT in Switzerland, a country with a high pro-
portion of elderly people. From 2000 to 2004, we
found a mean annual hospitalisation rate of pa-
tients with PHPT of 8.3/100,000 inhabitants, and
an in-hospital prevalence of PHPT of 43.8/
100,000 hospitalisations. These estimates are con-
servative since discharge codes of unspecified
PHPT were not included in the analysis.

Although limited to in-patient statistics, our
data provide an insight into the age and gender dis-
tribution of the disease in Switzerland. The hospi-
talisation rate and in-hospital prevalence increased
with age in both genders, reaching a peak in pa-
tients ≥80 years of age. Interestingly, a recent up-
date of population-based data from Rochester,
Minnesota, indicated a peak in PHPT incidence in
the population aged 65 to 74 years, with a decline
thereafter [2]. This apparent discrepancy with our
results may either be due to the use of different
epidemiological indicators, or it may suggest a dis-
tinct disease pattern in Switzerland.As expected, all
indices were markedly higher in women, thus re-
flecting the well-known preponderance of the dis-
ease in females. Of note, and as already reported by
others, this gender imbalance seems to be less de-
tectable in the younger population [2]. Indeed, in
our population adjusted data the hospitalisation
rate in women compared to men begins to diverge
at the age of 45 years, which might indicate a possi-
ble relationship between PHPT occurrence and
peri- or postmenopausal state. This contrasts with
a recently published report by Miller et al. who hy-
pothesized on the basis of absolute PTX numbers
that gender distribution was not related to
menopausal state [14]. In our view, this discrepancy
underscores the importance of population adjusted
estimates to assess gender and age distribution of a
given disease. In addition, our data reflect that rare
cases of PHPTmay also occur in children and ado-
lescents. Parathyroid adenoma, multiple endocrine
neoplasia or familial hyperparathyroidism have
been reported to be the main aetiologies of PHPT
in patients <19 years [15].

There is a paucity of published literature on
the community-based prevalence and incidence of
PHPT and, to our knowledge, only three studies
have been published in the last 10 years.Wermers
et al. reported a population-based incidence rate of
PHPT of 21.6 per 100,000 person-years between
1993 and 2001 in the USA [2]. In Norway, PHPT
prevalence in the population <76 years was esti-
mated at 0.17% in men and 0.45% in women in a
study from the 1990s [5]. Finally, in Sweden, a
PHPT prevalence of 2.1% was observed in women
aged 55–75 years in the early 1990s [4]. No esti-
mates of PHPT incidence were reported in these
two Scandinavian studies. Unfortunately, there are
no published data on the ratio of in-patients to out-

patients with PHPT, which would allow for a
rough appraisal of the overall epidemiological rele-
vance of this disease in our study.

The overall incidence of PTX in our study was
3.8/100,000 inhabitants. Crude population-based
incidence of PTX and its gender distribution seem
to be fairly similar between Switzerland,USA,Aus-
tralia and Hong Kong [16–18]. In the USA, the
annual PTX procedure rate in 2004 was
4.8/100,000 in the general population [16]. In Aus-
tralia, population based PTX rates of 7.6/100,000
in women and 2,7/100 000 in men have been re-
ported in the late 1990s [17]. Lastly, in Hong
Kong, the annual procedure rate of PTX has been
estimated at 2.5/100,000 in the general population
[18].

Although PTX is the only curative treatment
for PHPT, some patients may be followed without
surgery. Interestingly, in a survey evaluating refer-
ral patterns in Switzerland, endocrinologists re-
ported referring 59 ± 24% of their PHPT patients
for surgical treatment [19]. Based on this survey it
could be hypothesized that the incidence of diag-
nosed PHPT cases in the overall Swiss population
might be 27–65% higher than the incidence of
PTX.

In our estimates, the crude incidence of PTX
was highest in the population aged 70–74 years.
Despite a continuing increase in PHPT hospitali-
sation rates with older age, a decline in PTX inci-
dence was observed in the oldest (≥75 years). This
finding may have several explanations: in the high-
est age groups, the number of comorbidities and
the remaining life expectancy could affect the deci-
sion to intervene surgically. Moreover, the data
may suggest an under-treatment of PHPT in the
very old. Encouraging outcomes of surgical treat-
ment in elderly patients with PHPT have been re-
ported [20–22]. A comparative study suggests that
unilateral neck exploration is cost-effective in pa-
tients up to 80 years of age [23].However,more re-
search is needed to evaluate the long-term out-
come of different management strategies in this
population.

The NIH consensus guidelines recommend
surgery in patients <50 years [24]. Notably, a
French consensus statement, even though advocat-
ing surgery more generally as a preferred treat-
ment for PHPT, also specifies younger age as a for-
mal indication for parathyroidectomy [25]. Hence,
it is not surprising that in the analysed data the
proportion of surgically-treated cases among those
hospitalised with PHPT was higher in patients <50
years than in those ≥50 years.

The present study has some limitations, and
our epidemiological estimates may be biased by er-
rors inherent to hospital discharge statistics, such
as miscoding and underreporting of secondary di-
agnoses. Moreover, since the analyses do not com-
prise out-patient data, little inference can be made

Discussion
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to the epidemiology of PHPT in the overall Swiss
population. When interpreting the estimated hos-
pitalisation rate, it is reasonable to assume that
some patients might have been hospitalised more
than once. PTX, however, confers a high cure rate
and is most likely a procedure performed only once
in a given patient [26]. It should also be noted that
the surgical coding for PTX in our analysis might
also comprise patients undergoing partial PTX for
secondary or tertiary renal hyperparathyroidism,
thus leading to an overestimation of cases. Never-
theless, we believe this effect to be minor since sur-
gical treatment for secondary hyperparathyroidism
is only undertaken in rare, severe cases. For in-
stance, in one of the five Swiss university hospitals,
approximately 10% of all PTX between 1990 and
2002 were performed for secondary hyperparathy-
roidism [27, 28 and personal unpublished results].
With the introduction of calcimimetics for the
medical management of severe renal hyper-
parathyroidism, we consider this proportion to be
smaller in the present data.

In summary, epidemiological indicators of
PHPT based on hospital discharge data in Switzer-

land showed a female predominance and a contin-
uous increase with rising age. Incidence of PTX
was highest among patients aged 70–74 years. We
suggest that demographic changes may have a
major impact on the pattern of the disease and on
the frequency of parathyroidectomies, but further
research is necessary to assess community-based
prevalence and incidence of PHPT and the need
for surgical treatment in the European aging popu-
lation.
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