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Abstract

Background Primary hyperparathyroidism (1� HPT) is

reported most often in women over the age of 50. Beyond

that, little is known about the epidemiology of this condi-

tion, and no studies have specifically examined the age and

gender distribution of patients with 1� HPT.

Methods We analyzed patients from the Nationwide

Inpatient Sample (NIS), a 20% random sample of all hos-

pital stays from 2000–2004, and also from the University

of Michigan endocrine surgery database from 1999–2005.

Surgically treated 1� HPT was used as a surrogate marker

for 1� HPT. An age- and sex-based frequency distribution

was computed for each dataset.

Results A total of 7,513 females and 2,677 males who

underwent surgery for 1� HPT in the 5-year period 2000

through 2004 were reported in the NIS. At the University

of Michigan from 1999 through 2005, 790 females and 276

males underwent parathyroidectomy for 1� HPT. In both

datasets, the frequency of 1� HPT began to rise slowly in

both sexes at age 11 and increased more rapidly among

females than males beginning at age 21–25 (NIS) and 26–

30 (UM). Incidence curves for both women and men in

both databases were similar in shape and unipolar in con-

figuration. Peak incidence was at age 56–60 (NIS) and 61–

65 (UM) in females and age 56–60 in males (both datasets).

The female:male ratio was noted to rise steadily among the

NIS patients until perimenopausal age, after which it

became stable for the next 20 years before decreasing

again. No change in the female:male ratio over time was

seen among the UM patients.

Conclusions Primary HPT occurs more frequently in

females than in males at all ages. The incidence increases

steadily after age 25 in both sexes. The female:male ratio

does not change during the peri- and postmenopausal years.

This information should stimulate new hypotheses to

explain the difference in the incidence of 1�HPT between

men and women.

Introduction

It is generally accepted that the incidence of primary

hyperparathyroidism (1� HPT) increases with age and that

more women than men are affected[1–8]. Nevertheless, as

pointed out by Melton in remarks at the last NIH consensus

conference on 1� HPT, many epidemiologic aspects of this

condition, including its age- and sex-related incidence and

distribution, remain unknown. Previous studies of 1� HPT

have reported anywhere from a 3:1 to a 5:1 ratio of females

to males. The disproportionate number of women over age

50 with this condition has been attributed, at least in part,

to changes in estrogen and other hormone levels that occur

with the onset of menopause [9]. Other possible epidemi-

ologic characteristics of 1� HPT remain unknown because

no studies have specifically examined the age and sex-

related incidence of 1� HPT in a large population.

The purpose of the present study was to determine and

describe the age- and sex-related incidence of 1� HPT. We

also sought to find out if in fact there is a disproportionate

increase in the incidence of 1� HPT in women in the peri- or

postmenopausal age range, and to compare the age-related

incidence in men and women. If the perceived increased

incidence of 1� HPT in women is hormone-related, then the
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incidence of the disease in men and women should begin to

diverge at about 45–50 years of age.

Methods

Because there is no national database that can accurately

reflect the incidence of primary hyperparathyroidism

across the United States, we used surgically treated 1�
HPT as a surrogate marker for the overall incidence of

this condition. Two data sources were queried. The

Healthcare Cost and Utilization Project (HCUP) of the

Agency for Healthcare Research and Quality maintains

the NIS database, which is composed of multiple data

points extracted from a 20% random sample of all hos-

pital discharges [10]. The HCUP NIS database was

searched with ICD-9 CM and CPT codes for all patients

with hyperparathyroidism undergoing parathyroidectomy

for the 5-year period 2000–2004. The dataset was further

refined by excluding patients with a diagnosis of renal

failure, secondary hyperparathyroidism, or tertiary

hyperparathyroidism. The endocrine surgery database at

the University of Michigan (UM) was searched for the

years 1999–2005 for patients having undergone parathy-

roidectomy for primary hyperparathyroidism. Age and sex

of all patients was recorded and an age-based frequency

distribution using 5-year intervals was constructed for

each dataset. The age distributions of men and women in

each dataset were examined for any differences that might

offer clues to the etiology of 1� HPT.

Results

10,190 patients—7,513 females (74%) and 2,677 males

(26%)—who underwent parathyroidectomy for 1� HPT

between 2000 and the end of 2004 were identified in the

NIS database (Table 1). These patients accounted for

0.026% of hospital discharges in the NIS database. The

reader should remember that the number of patients iden-

tified in the NIS database are based on a 20% random

sample of the total number of discharged patients who

underwent parathyroidectomy at hospitals participating in

the NIS database. Actual patients undergoing parathy-

roidectomy would be approximately five times higher.

Urgency of admission and admission type were also

extracted from the dataset for 2004. Of 2,295 patients

admitted in 2004 and undergoing parathyroidectomy for 1�
HPT, 107 (4.6%) were admitted emergently, 172 (7.5%)

were admitted urgently, and 1,732 (75.4%) were admitted

electively. No data were available for the remaining 287

(12.5%) patients.

Data were also examined by race. Caucasians and

Blacks accounted for 60% and 12.5%, respectively, of

patients undergoing parathyroidectomy for 1� HPT. His-

panics, Asian/Pacific Islanders, Native Americans, and

Others accounted for 3.5%, 1.3%, 0.001%, and 1.1% of

patients. There were no available racial data for 493

(21.4%) patients.

The number of women undergoing parathyroidectomy

was greater than the number of men. The mean age of

women was 56 (± 12) years and that of men was 61 (± 14)

years. The female to male ratio was 2.8:1 overall. The

incidence in both men and women rose slowly after age 11

and increased steadily until age 50. A plateau was seen

between ages 50 and 75, and then a decrease in the number

of patients occurs as average male and female life expec-

tancy is reached (Table 1 and Fig. 1). As is evident in

Figure 1, a much steeper slope in the incidence plot for

women with 1� HPT begins at about age 26. Men show a

similar increase but with a less pronounced change in

slope. The peak incidence among females was seen in the

56–60-year age group, in which there were 1,009 patients

(13.4%). The peak incidence among males also occurred in

the 56–60-year age group, in which there were 326 patients

(12.2%). The female:male ratio slowly rises between ages

26 and 50 as overall incidence in both groups rises from

1.66 to 3.18.

In men, a sustained increase in incidence occurred in the

51–75-year age range, in which the mean number of cases

per 5-year interval was 302 (11.28% of all male cases) and

accounted for 56% of the total number of cases in the male

group (Table 1). In women, a similar sustained increase in

incidence was seen in the 50–80-year age range, in which

the mean number of cases per 5-year interval was 892

(11.9% of all female cases) and accounted for 71.3% of the

total number of female cases.

The data extracted from the Endocrine Surgery database

at UM were quite similar to the data obtained from the NIS

database. In all, 1,066 patients were identified as having

undergone parathyroidectomy for 1� HPT over the 6-year

period 1999 through 2005 (Table 2 and Fig. 2). There were

790 females (74%) and 276 males (26%). Mean age of

women was 58 (± 13) years, and that of men was 55 (±

15) years. The peak incidence in both groups was in the

51–55 year age group, which contained 15.9% of the males

and 17.2% of the females. As in the NIS data, a slow rise in

frequency of operations for 1� HPT was seen beginning at

11–15 years of age, with a more dramatic increase in fre-

quency seen in females beginning at 26–30 years of age.

Frequency among the males increased beginning with the

31–35-year age group, but, again, at a slower rate.

The ratio of men to women undergoing parathyroidec-

tomy at UM during this time period was 2.8:1, which is

identical to that of the NIS data. As shown in Table 2, the

proportional differences in incidence between men and

women remained similar across most age groups. In
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Tables 1 and 2, the ratios for age groups with small num-

bers of patients (fewer than 25) are not shown because of

the inherent lack of reliability of such small numbers.

Discussion

This study sheds new light on the age- and sex-related

incidence of 1� HPT. The chief findings are that, as

expected, more women than men are affected. Men and

women appear to experience the onset of disease at about

the same age. The female to male ratio gradually rises to

3:1 at age 50 and then plateaus for approximately 20 years

prior to decreasing. Both male and female age and sex

distribution curves are very similar, indicating similar

disease experiences across a lifetime. These data do not

support the current hypotheses that the incidence of pri-

mary hyperparathyroidism increases at the time of

menopause in women. Rather, the curves suggest that

hyperparathyroidism develops near the same age in both

men and women and the incidence appears to be higher in

women in every age group. Both the NIS data and the UM

data are remarkably similar in this regard.

The disparity in incidence of 1� HPT between women

and men remains unexplained. The formation of tentative

hypotheses related to the role of gender and the effect of

hormonal changes on the development of 1� HPT in the

past are understandable. Estrogen appears to slow bone

resorption by blocking cytokine signaling to the osteoclast,

increasing bone mineral density, and reducing the inci-

dence of new vertebral fractures by nearly 50% [11]. Some

studies report that in the parathyroid glands, estrogen

receptors are present in parathyroid cells and act to increase

the parathyroid (PTH) mRNA levels. Some investigators

believe that as longer periods of amenorrhea develop, the

unopposed estrogen stimulation of the parathyroid glands

Table 1 Age distribution of

patients in the Nationwide

Inpatient Sample (NIS) database

2000–2004 by 5-year intervals

Age group Number of

males

Percent of

total

Number of

females

Percent of

total

Ratio of females

to males

0–5 0 0 0 0

6–10 2 0.07 1 0.01

11–15 7 0.26 6 0.08

16–20 32 1.20 40 0.53 1.25

21–25 35 1.31 41 0.55 1.17

26–30 57 2.13 95 1.26 1.66

31–35 102 3.81 148 1.97 1.45

36–40 132 4.93 242 3.22 1.83

41–45 197 7.36 387 5.15 1.96

46–50 293 10.95 625 8.32 2.13

51–55 285 10.65 909 12.10 3.18

56–60 326 12.18 1009 13.43 3.09

61–65 321 11.99 862 11.47 2.68

66–70 290 10.83 960 12.78 3.31

71–75 290 10.83 875 11.65 3.02

76–80 188 7.02 742 9.88 3.95

81–85 93 3.47 411 5.47 4.42

86–90 24 0.90 138 1.84 5.75

91–95 2 0.07 22 0.29

96–100 1 0.04 0 0

Totals 2677 100% 7513 100%
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Fig. 1 Age-related distribution of patients undergoing parathyroid-

ectomy in the Nationwide Inpatient Sample (NIS) database for the

years 2000–2004 by 5-year intervals
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may lead to HPT. The metabolic effect of estrogen on bone

metabolism notwithstanding, our dataset makes these

hypotheses less plausible. Other studies [12] have noted

conflicting attempts to characterize estrogen receptor

expression in human parathyroid glands. Some report

expression of estrogen receptors, whereas others do not.

The insulin-like growth factor (IGF) system has also been

suggested as playing a role in tumorigenesis in other organ

systems. Several study groups have demonstrated IGF

reactivity in parathyroid tissue, allowing another possible

pathway explaining adenoma/hyperplasia formation.

Other studies, also based on hormonal hypotheses, have

looked at 1� HPT in relation to pregnancy or degree of parity.

While 1� HPT diagnosed during pregnancy is rare, it is still

unclear what the true incidence is. One estimate is 8 per

100,000 [13]. However, this may be a gross underestimation,

because most reports have only emphasized cases associated

with fetal complications. Multiparity has also been weakly

associated with an increased risk of 1� HPT [14]. Those

diagnosed prior to menopause were found to have had their

first child at a younger age. Nulliparous women were at an

increased risk to have 1� HPT diagnosed prior to menopause

and a decreased risk after menopause. Compared to unipar-

ity, multiparity was associated with an increased risk for 1�
HPT in women both before and after menopause. Our data

contradict the findings of these smaller studies.

There are limitations inherent in the present study. We

used a surgical procedure, parathyroidectomy, as a surro-

gate marker of the disease itself to estimate the incidence

of primary hyperparathyroidism. Neither database allows

one to determine how long patients may have been fol-

lowed for their disease prior to operation. The datasets do

not capture patients with 1� HPT who are either never

identified or are managed medically or by observation

rather than by surgical means. During the period under

Table 2 Age distribution of

parathyroidectomy patients at

University of Michigan 1999–

2005 by 5-year intervals

Age

category

Number of

males

Percent of

total

Number of

females

Percent of

total

Female to

male ratio

0–5 0 0 0 0

6–10 0 0 0 0

11–15 1 0.362 1 0.126

16–20 4 1.449 3 0.379

21–25 7 2.536 5 0.632

26–30 8 2.898 6 0.759

31–35 9 3.260 24 3.037 2.66

36–40 17 6.159 23 2.911 1.35

41–45 26 9.420 59 7.468 2.26

46–50 30 10.869 96 12.151 3.2

51–55 44 15.942 136 17.215 3.09

56–60 30 10.869 128 16.202 4.26

61–65 32 11.594 103 13.037 3.21

66–70 27 9.782 77 9.746 2.85

71–75 25 9.057 66 8.354 2.64

76–80 10 3.623 30 3.797 3.00

81–85 5 1.811 26 3.291 5.2

86–90 1 0.362 5 0.632

91–95 0 0 1 0.126

96–100 0 0 0 0

Totals 276 100% 790 100%

0

02

04

06

08

001

021

041

N
u

m
b

er
 o

f 
C

as
es

/A
g

e 
G

ro
u

p

0
- 5

6
- 10

11
- 15

16
- 20

21
- 25

26
- 30

31
- 35

36
- 40

41
- 45

46
- 50

51
- 55

56
- 60

61
- 65

66
- 70

71
- 75

76
- 80

81
- 85

86
- 90

91
- 95

96
...

AGE

selaM selameF

Fig. 2 Age-related distribution of patients undergoing parathyroid-

ectomy at University of Michigan for the years 1999–2005 by 5-year

intervals
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study, however, surgery remained the only effective treat-

ment for 1� HPT and the only means of curing the disease.

While the UM sample might be subject to geographic

variation, the nationwide sample available to us minimizes

the likelihood that regional variation in referral patterns for

operation affects our results. Parathyroidectomy performed

in outpatient surgery centers is increasing and would not be

captured in the NIS database. Unfortunately, the State

Ambulatory Surgery Database (SASD) [15], which would

capture this information, only includes 23 participating

states and would grossly underestimate the number of

outpatient procedures performed. Many of these states do

not capture both hospital-based and free-standing ambula-

tory surgery centers in the data.

Another possible bias might be introduced by the differ-

ences in likelihood that men and women will undergo

comprehensive metabolic testing at a given age. It is well

known that women see primary care providers more fre-

quently than men. This might lead to under-diagnosis among

men and therefore not accurately reflect their incidence of 1�
HPT. We do not have a way to estimate the magnitude of

such an effect, if any exists. Routine metabolic testing is

more common in older patients, and nothing in our data

suggests the relative incidence is different among younger

and older patients. We believe therefore that the data in this

study likely reflect fairly accurately the age- and sex-related

incidence of this condition in the United States.

Conclusions

Surgically treated 1� HPT occurs more frequently in

females than in males at all ages. Age-related incidence

curves, however, appear to be quite similar. There is no

difference in age- or sex-related incidence to support the

hypothesis that hormonal changes, such as those that occur

during menopause or childbearing, account for the higher

incidence of 1� HPT in women. The true reasons for the

difference in incidence of 1� HPT between men and women

remain to be discovered. New hypotheses regarding the

etiology of 1� HPT should take these data into account.
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