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Background and purpose
The first abdominal hysterectomy was
probably performed in England in 1843
(unplanned); the first vaginal hysterectomy about 120 AD in Ephesus [1]. Nowadays, hysterectomy is one of the most
common gynaecological procedures in
many countries [2]. In addition to abdominal and vaginal hysterectomies, a
laparoscopic approach is possible [3]. Indications for a hysterectomy are cancer
of the uterus and the ovaries and nonmalignant diseases such as fibroids, genital prolapse, and dysfunctional uterine bleeding [4]. Although hysterectomy is a therapeutic measure, the women
affected may also perceive it as the loss
of an important organ and may be concerned about potential adverse outcomes
[4, 5], especially in case of a simultaneously performed oophorectomy or when
they are still premenopausal. In addition to the usual operation risks, such as
post-operative bleeding, infections and
anaesthesiological complications, there
can be an earlier onset of menopause in
premenopausal women after hysterectomy, even if there was no simultaneous
oophorectomy performed [6]. International studies show that altogether, quality of life improves after the operation
and that, in general, there are no negative effects on psychological health [7, 8,

9, 10]. However, since some women feel
that their health is impaired after hysterectomy [9, 10, 11, 12, 13] elective hysterectomies should only be performed after
carefully weighing the benefits and risks
and offering women additional support
if necessary.
In Germany, as in other countries,
there are regional variations for hysterectomy rates. These may be a sign of differences in the indications to operate [14,
15]. However, it is stated that the attitude
towards hysterectomies has changed, and
that physicians’ recommendations have
become more differentiated and individualised, taking alternative treatments into account [16]. A German guideline on
the indications, methods and post-operative care of hysterectomies is scheduled
for completion in 2013 [17].
Previous surveys on the frequency of
hysterectomy in Germany are based on
data from the nationwide DRG statistics
[2, 15] and on data from the health insurance funds [14]. Data are also available
from external quality assurance in hospitals according to Article 137 SGB V (German Social Security Code) [18]. So far in
Germany, survey data, which allow ana
lysis of the factors associated with hysterectomy, are provided—within a tight regional framework—only in the Women’s
Health Report for Bremen [19]. Thus the
objective of this study is to analyse the

prevalence of hysterectomy in Germany
in line with sociodemographic factors
and possible health influencing factors.

Methods
The German Health Interview and Examination Survey for Adults (“Studie zur
Gesundheit Erwachsener in Deutschland”, DEGS) is part of the health monitoring system at the Robert Koch Institute (RKI). The concept and design
of DEGS are described in detail elsewhere [20, 21, 22, 23, 24]. The first wave
(DEGS1) was conducted from 2008–2011
and comprised interviews, examinations
and tests [25, 26]. The target population comprises the residents of Germany
aged 18–79 years. DEGS1 has a mixed design which permits both cross-sectional
and longitudinal analyses. For this purpose, a random sample from local population registries was drawn to complete
the participants of the German National
Health Interview and Examination Survey 1998 (GNHIES98), who re-participated. A total of 8,152 persons participated, including 4,193 first-time participants
(response rate 42%) and 3,959 revisiting
participants of GNHIES98 (response rate
62%). In all 7,238 persons attended one
of the 180 examination centres, and 914
were interviewed only. The net sample
(n=7,988) permits representative cross-
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Percentage of 18- to 79-year-old women with hysterectomy by age group, by age group and socioeconomic status, and by age group
and place of residence in 1988
Tab. 1

Hysterectomy

30–39 years

40–49 years

50–59 years

60–69 years

70–79 years

Total

nunweighted

Percentage of women with
hysterectomya (95% CI)
SES
Low (95% CI)

0.8%
(0.2–2.8%)
3.7%
(0.5–22.1%)
0.6%
(0.2–1.9%)

10.9%
(8.3–14.3%)
16.7%
(9.2–28.3%)
10.6%
(7.5–14.9%)
7.7%
(3.3–17.0%)
12.2%
(7.7–18.9%)
10.5%
(7.3–15.1%)
9.7%
(3.6–23.9%)

27.5%
(23.4–32.1%)
35.2%
(23.9–48.5%)
26.5%
(21.1–32.7%)
25.4%
(18.3–34.1%)
23.6%
(18.0–30.5%)
29.6%
(24.5–35.3%)
14.1%
(5.7–30.6%)

32.4%
(27.8–37.4%)
42.3%
(32.1–53.1%)
30.9%
(25.2–37.4%)
26.6%
(18.4–37.0%)
30.4%
(23.5–38.4%)
32.0%
(26.4–38.1%)
47.6%
(22.2–74.3%)

39.4%
(34.1–44.8%)
40.3%
(29.9–51.8%)
39.4%
(32.7–46.4%)
35.4%
(22.9–50.3%)
27.0%
(18.5–37.7%)
45.7%
(49.3–52.1%)
17.3%
(3.9–51.8%)

17.5%
(16.0–19.0%)
22.9%
(19.0–27.3%)
17.1%
(15.2–19.2%)
13.0%
(10.3–16.3%)
16.2%
(13.6–19.0%)
21.0%
(19.0–23.2%)
7.9%
(4.8–12.6%)

3487

Medium (95% CI)

Place of
residence
in 1988

High (95% CI)

a

Former GDR (east)
(95% CI)
Former FRG
(west) (95% CI)
Other place
(95% CI)

3.4%
(0.8–13.7%)
0.3%
(0.1–1.3%)
a

551
2178
758
1034
2028
225

FRG Federal Republic of Germany, GDR German Democratic Republic. aNo occurrences in the 18–29 year age group and within individual cells.

sectional and time trend analyses for the
age range of 18–79 years in comparison
with GNHIES98 (n=7,124) [24]. The data
of the revisiting participants can be used
for longitudinal analyses.
The cross-sectional and trend analyses are conducted with a weighting factor which corrects deviations in the sample from the population structure with
regard to age, sex, region and nationality, as well as community type and education [24]. A separate weighting factor
was prepared for the examination part.
Calculation of the weighting factor also considered re-participation probability of GNHIES98 participants, based on
a logistic regression model. A non-response analysis and a comparison of selected indicators with data from census
statistics indicate a high level of representativity of the net sample for the residential population aged 18–79 years of
Germany [24]. To take into account the
weighting as well as the correlation of
the participants within a community, the
confidence intervals were determined
with the SPSS-20 procedures for complex
samples. Differences are regarded as statistically significant if the respective 95%
confidence intervals do not overlap.
The survey population for this ana
lysis comprises 3,705 women aged 18–
79 years who participated in the examination part of DEGS1. After the exclusion
of 205 women with incomplete answers,
a total of 3,500 remained for the statistical evaluation. As some questions were
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not answered by all participants, there
are different sample sizes among the individual aspects.
The analyses are based on the answers
of the participants to the following questions in the written questionnaire:
F “Which of the following gynaecological disorders and/or surgical procedures have occurred with you?”
(“Hysterectomy” was one of five possible answers, followed by a question
about the year of the operation.)
F “When did you have your first period?”
F “Roughly how old were you when
your menstrual cycle stopped? (We
only mean the end of your menstruation without use of the pill or other
hormone preparations.)”
F “Please state how many live births,
miscarriages, still births and abortions you had.”
In addition to this, a computer-assisted
medical interview (CAPI) was used to
gather information on medically diagnosed cancers. Overall, the information
obtained enables the calculation of the
average age at which the uterus was removed along with conclusions concerning a connection with a gynaecological
cancer, simultaneous oophorectomy and
the menopausal status when the operation was performed. The classes ≤11, 12–
14 and ≥15 years were used (as in [27])
for the age of menarche, and the classes 0, 1–2, ≥3 (as in [28]) for the num-
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ber of live births. The variables age, social status, place of residence in 1988 and
Body Mass Index (BMI) were also used
for the analyses. Social status was determined using an index which includes information on school education and vocational training, professional status
and net household income (weighted by
household needs) which enables a classification into low, middle and high status groups [29]. The place of residence
in 1988 was chosen in order to determine
regional differences in the frequency of
hysterectomies between the former sovereign states of East Germany (GDR) and
West Germany (FRG).
Descriptive analyses were stratified by
age group, region, social status and indication. Correlation was calculated between hysterectomy (dependent variable) and health variables (independent
variables: age at menarche, number of
live births and overweight in line with
WHO defined as BMI ≥25).

Results
Prevalence of hysterectomy
Overall, 17.5% (n=689) of the women
interviewed stated that they underwent
a hysterectomy. As this proportion increases with advancing age, the highest
prevalence of 39.4% is to be found in the
70- to 79-year-old age group (. Tab. 1).
Most women (48.5%) had a hysterectomy
between the ages of 40 and 49 years, with

Abstract · Zusammenfassung
an average age of 43.9 and a range from
24–74 years of age. As no hysterectomy
data were collected within the scope of
GNHIES98, a comparison over time is
not possible.

Attendant circumstances
Cancer of the uterus or ovaries was reported by 6.1% of women who underwent a hysterectomy. A different pattern can be observed with them as to the
age at which the hysterectomy was performed: there is an even distribution
over the medium age groups, with operations being less frequent among the 40to 49-year-olds but more frequent among
women aged under 40 years and those
aged 50 years and over (. Fig. 1).
In all 19.7% of women who underwent a hysterectomy stated that they also had an oophorectomy. Assuming that
all women who did not report gynaecological cancer had surgery on a benign
indication, 17.7% of all women who had
a hysterectomy on benign indications
had a simultaneous oophorectomy. Most
of these women (46.7%) were aged between 40 and 49 years when they had the
operation, and 28.1% were over 50 years
of age. Of all hysterectomies, 30.2% can
be considered as postmenopausal operations, 87.7% of which were performed
on benign indications (data not listed in
table).

Possible influencing factors
With regard to socioeconomic status,
significant differences can be seen in the
prevalence of hysterectomies between
women with a high and low social status.
Whereas 22.9% of women with a low social status are hysterectomised, the proportion for women with a high social status is only 13.0% (. Tab. 1). No significant differences can be recognised after
age stratification.
Differences by community size or on
the level of the federal states cannot be
seen (data not in the table), but a comparison by place of residence in 1988 does
show that the prevalence of hysterectomy in 70- to 79-year-old women from
the old federal state (West Germany) is
significantly higher than in women from
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Prevalence of hysterectomy in women 18 to 79 years old.
Results of the German Health Interview and
Examination Survey for Adults (DEGS1)
Abstract
In many countries, hysterectomy is one of the
most frequently performed surgical procedures in gynaecology. The aim of this study is
to analyse the prevalence of hysterectomy in
Germany by sociodemographic factors and
factors of (reproductive) health. Analyses are
based on data from the German Health Interview and Examination Survey for Adults
(DEGS1), which is part of the health monitoring of the Robert Koch Institute (RKI). The
prevalence of hysterectomy among participating women (18–79 years old) was 17.5%
(n=689). Most women (49.1%) were 40–
49 years old when surgery was performed;
6.1% of hysterectomised women had cancer of the uterus or ovaries, and 19.7% under-

went a simultaneous oophorectomy. There
were significant differences in the prevalence
of hysterectomy regarding social status, place
of residence in 1988, number of live births,
and body weight. DEGS1 is the first study
showing the prevalence of hysterectomy in a
representative sample of the German population. More detailed analyses of the DEGS data, among other data sources, are needed to
evaluate the importance of the described associations and to assess trends.
Keywords
Health survey · Germany · Hysterectomy ·
Prevalence · Determinants

Prävalenz von Hysterektomien bei Frauen im Alter
von 18 bis 79 Jahren. Ergebnisse der Studie zur
Gesundheit Erwachsener in Deutschland (DEGS1)
Zusammenfassung
Gegenwärtig gehört die Entfernung der Gebärmutter in vielen Ländern zu den häu
figsten gynäkologischen Eingriffen. Ziel der
vorliegenden Auswertung ist es, die Prävalenz der Hysterektomie in Deutschland nach
soziodemografischen Faktoren und möglichen gesundheitlichen Einflussfaktoren zu
analysieren. Basis sind die im Rahmen der
„Studie zur Gesundheit Erwachsener in
Deutschland“ (DEGS1) erhobenen Daten des
Gesundheitsmonitorings des Robert KochInstituts (RKI). Insgesamt wurde bei 17,5%
(n=689) der befragten Frauen (Alter: 18 bis 79
Jahre) eine Gebärmutterentfernung durchgeführt. Bei den meisten Frauen (49,1%) fand
diese im Alter von 40 bis 49 Jahren statt. Von
6,1% der hysterektomierten Frauen wurde
eine Krebserkrankung der Gebärmutter oder
der Eierstöcke angegeben. Bei 19,7% der

the former states of East Germany (45.7%
versus 27.0%).
A comparison of the number of live
births among women with and without a hysterectomy shows significant
differences: 6.4% of childless women,
19.9% of women with one to two children and 27.4% of women with three or
more children underwent a hysterectomy

Frauen mit Hysterektomie wurde gleichzeitig
eine Eierstockentfernung durchgeführt. Signifikante Unterschiede in den Prävalenzen für
eine Hysterektomie zeigen sich mit Blick auf
den Sozialstatus, den Wohnort im Jahr 1988,
die Anzahl der Lebendgeburten und das Körpergewicht. DEGS1 ist die erste Studie, in der
deutschlandweit und bevölkerungsrepräsentativ die Prävalenz der Gebärmutterentfernung erhoben wird. Weitere vertiefende
Analysen – auch mit den DEGS-Daten – sind
notwendig, um die Bedeutung der einzelnen
Einflussfaktoren genauer untersuchen und
Trendabschätzungen vornehmen zu können.
Schlüsselwörter
Gesundheitssurvey · Deutschland ·
Hysterektomie · Prävalenz · Einflussfaktoren

(. Tab. 2). The differences by age are not
statistically significant.
Focusing on the age of menarche, a
slightly higher prevalence of hysterectomy can be seen with women who were
younger as well as women who were older at menarche (17.2 and 19.5% respectively in contrast to 16.1%), but these differences are not statistically significant.
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Fig. 1 8 Age at hysterectomy by age group and indications. nunweighted=631

It also becomes clear that hysterectomy was performed significantly more
often on women with a currently high
Body Mass Index (BMI): 24.2% of women who are overweight (BMI ≥25) are
hysterectomised, whereas this only applies to 10.0% of women who are not
overweight.

Discussion
Prevalence
DEGS1 is the first survey in which the
prevalence of hysterectomy has been recorded throughout Germany representative of the population. The collection
of data on hysterectomy in surveys is
generally regarded as very reliable [30].
The data can be compared with those
of the Women’s Health Report for Bremen, even though it only shows the prevalences among 40- to 70-year-old women in a region of western Germany. The
available routine data (administrative
and accounting data) reveal hysterectomy rates for certain years, i.e. incidences. The Bremen study shows a prevalence
of hysterectomy of 25%, which is higher than in DEGS1 (17.5%), but this difference is reduced when the comparison is restricted to women who had their
place of residence in West Germany in
1988 (21.0%). The average age of hysterectomy in the Bremen study was 43 years
[19], which correlates with the value in
DEGS1 (43.9 years). The average age for
hysterectomies on benign indication lies
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at 52 years in the analysis based on routine data for 2005/2006 [2] and 51.2 years
for 2010 [18]; the difference to DEGS1
(43.8 years) could be explained among
other things by the fact that DEGS1 does
not show incidences, but lifetime prevalences. In an international comparison of
the prevalence of hysterectomy, Germany ranks mid-table: more than a third of
women in the USA undergo a hysterectomy by the time they are 60 [5], roughly 20% in the UK by the age of 55 years
[28], while only around 10% of women in
Denmark are hysterectomised [31].

Attendant circumstances
It is estimated that approx. 90% of all
hysterectomies are performed for benign diseases of the female genital organs [19]. With values of 9% for malignant and 86% for benign indications,
this figure is reflected in the results of
the Women’s Health Report for Bremen.
The values in DEGS1 (6.1% with cancer)
are lower, which could be due to the lower sample size or to the fact that the reason for the hysterectomy was not asked
directly but reconstructed on the basis of
the age information. Regarding the incidences of the years 2005/2006 [2], the
proportion of hysterectomies assigned
to a cancer of the female genital organs
is 12.1%, and thus higher than in DEGS1.
The proportion of hysterectomies with
simultaneous oophorectomy is also higher at 22.9%; the proportion of this operation on benign indication (12.2%) is low-
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er than in DEGS1 (17.7%) [2]. Since routine data do not permit classification of
menopausal status at the time of the operation, a comparison is not possible in
this regard. One of the restrictions of the
DEGS1 data is, however, that the menopausal status was also determined on the
basis of age information. This may be difficult especially in the context of hysterectomies, because most uterus removals are performed around the age of the
last menstruation. Overall, joint review
of the DEGS1 data and the routine data raises the question as to whether there
is a trend towards fewer hysterectomies
(with simultaneous oophorectomies) for
benign diseases, particularly with younger women. This question can only be answered reliably after further research.

Influencing factors
A relationship between hysterectomy
and indicators of socioeconomic status
can also be found in several international studies [19, 32, 33, 34]. Among the indicators, education [19, 32] and the women’s own occupational status [33] are given special emphasis. Better biological
health of women with higher social status, less stress, better healthcare, higher utilisation of screening for early detection (and thereby the possibility of
earlier, less invasive interventions) and
a greater willingness among physicians
to discuss different therapeutic options
or consider alternative therapy methods
have been mentioned as possible explanations [32, 34].
A comparison of the east–west differences of hysterectomies with other relevant data on regional differences [14, 15]
is not possible because the latter are on
a much smaller scale and do not reflect
prevalences. One reason for the east–
west differences (as well as other regional differences) may be that there are (traditionally) different evaluations of operation indications or “operation schools”.
A Danish study shows that gynaecologists’ recommendation of hysterectomy
partly depends on the urban–rural localisation of the physicians [35]. A study
from the USA emphasises the influence
of the period of time which has elapsed
since completion of medical training: the

Tab. 2

Hysterectomy in 18- to 79-year-old women by age group and by the influencing factors number of births, age at menarche and over-

weighta
Hysterectomy
Number of live
births

None (95%
CI)
1–2 (95% CI)
≥3 (95% CI)

Age at menarche

Overweight
as defined by
WHO
(BMI ≥25)

≤11 years
(95% CI)
12–14 years
(95% CI)
≥15 years
(95% CI)
Yes
(95% CI)
No
(95% CI)

30–39 years

40–49 years

50–59 years

60–69 years

70–79 years

Total

nunweighted

a

a

6.4%
(2.3–16.6%)
19.9%
(17.9–22.1%)
27.4%
(23.4–31.9%)
17.2%
(13.1–22.2%)
16.1%
(14.4–17.9%)
19.5%
(16.2–23.3%)
24.2%
(21.9–26.7%)
10.0%
(8.4–11.9%)

69

10.5%
(7.0–15.4%)
15.7%
(9.1–25.9%)
17.7%
(9.2–31.2%)
9.7%
(6.6–14.0%)
6.2%
(3.0–12.5%)
14.8%
(10.3–20.9%)
8.8%
(5.6–13.5%)

9.7%
(1.1–51.2%)
31.7%
(26.5–37.4%)
32.5%
(23.3–43.4%)
38.7%
(23.4–56.5%)
32.8%
(27.6–38.4%)
29.9%
(20.8–40.9%)
34.3%
(28.5–40.5%)
28.9%
(22.0–37.0%)

a

0.6%
(0.2–1.9%)
2.7%
(0.4–17.1%)

24.7%
(7.9–55.7%)
28.0%
(23.0–33.6%)
28.1%
(18.9–39.6%)
39.3%
(24.0–57.0%)
26.9%
(22.6–31.8%)
21.6%
(14.1–31.6%)
30.0%
(24.6–35.9%)
23.6%
(17.7–30.7%)

a

0.5%
(0.1–1.6%)
2.0%
(0.3–13.1%)
1.7%
(0.4–7.3%)
0.3%
(0.1–1.2%)

38.4%
(30.9–46.4%)
43.3%
(34.4–52.7%)
48.0%
(26.8–70.0%)
39.1%
(32.5–46.2%)
39.1%
(29.8–49.2%)
41.7%
(35.5–48.2%)
28.7%
(19.6–39.8%)

1944
592
356
2335
696
1897
1573

aNo occurrences in the 18–29 year age group and within individual cells

shorter this period, the lower the hysterectomy rate [36]. Therefore when discussing the regional differences, the pivotal role of the indication, which also reflects the different opinions of gynaecologists, becomes obvious [35, 37]. Contrary to this, the density of providers
does not currently appear to have any influence on the hysterectomy rates in Germany [14].
A relationship between hysterectomy
and the number of live births is also described in international literature [27, 28,
38]. Possible explanations are the damage of gynaecological organs with birth,
a reduced need to maintain fertility and
a connection with low social status [38].
Another possible explanation is a connection between higher body weight
in multiparous women and hysterectomy [27]. A British study differentiates
by indications for hysterectomy, whereby the percentage of hysterectomies due
to myomas decreases with the number of
births and the percentage of hysterectomies due to menstrual disorders increases with the number of births [28].
The influence of body weight on the
probability of uterus removal is shown
in cohort studies from the UK and Denmark [39, 40]. This can be explained by
social status, for example, although associations with the age of menarche and the
number of births are also possible. According to the British study, the associ-

ation between overweight and the hysterectomy rate exists irrespective of the
number of births, age at menarche and
socioeconomic status, thus suggesting
other—perhaps genetic—influences [39].
Thought is also being given to an association between hypertension and hypermenorrhoea (heavy or prolonged menstruation), perhaps as part of a metabolic syndrome [41].
An influence of the age at menarche
on the hysterectomy risk, as found in two
international studies [27, 38], cannot be
substantiated on the basis of the DEGS1
data. This could be due to the small number of cases for the lower age classes or
to the fact that for older women an “early menarche” took place at a more advanced age than is the case today. Theoretically, the association between an
early age at menarche and hysterectomy
can be explained by longer estrogen exposure and a resultant higher risk of developing fibroids, which are a common
reason for hysterectomies. Genetic factors which have an influence on the age
at menarche as well as on hysterectomyrelevant illnesses are another potential
explanation [38].
Overall, there is great need for research on the factors that influence hysterectomy. In addition to the aspects
mentioned above, hormone therapy, the
intake of oral contraceptives, miscarriages, abortions or the type of health insur-

ance could all play a role. The question
as to whether the risk of other diseases
increases after a hysterectomy—cardiovascular diseases, osteoarthritis and Parkinson’s disease are mentioned in this regard [42, 43, 44]—should also be examined further.

Conclusions and outlook
The first survey on the prevalence of
hysterectomy representative of Germany shows that roughly 18% of all women in Germany underwent hysterectomy. In accordance with international studies, it can be found that the influencing factors lie in the (reproductive)
health of women as well as in their social status and healthcare circumstances. It may be possible to explain many
different interdependencies with further analysis of the DEGS data; longitudinal analyses may also be useful. A
joint review of survey and routine data
could give an even more comprehensive
picture and would also be of interest
from the point of view of health monitoring. Different scenarios are conceivable where the development of prevalence is concerned: the increasing utilisation of alternative techniques (e.g.
uterine artery embolisation, hysteroscopic methods) and the critical questioning of the indication could lead to
a decrease in prevalence, whereas eco-
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nomic incentives for an increase of the
caseload in hospitals would tend to produce an increase, and changing health
factors (increase in obesity, earlier menarche, fewer pregnancies) could have
effects in different directions. Due to
the pivotal role of the indication for a
hysterectomy, the implementation of
guidelines and quality indicators (e.g.:
as few patients as possible <35 years
old with hysterectomy and benign histology [16]) would constitute an important step towards quality assurance in
operative gynaecology. A further aspect
is the information of patients and inclusion of their preferences and values
when deciding on an operation. A survey from Switzerland [45], which is often quoted in this regard, shows that information campaigns on the benefits
and risks of hysterectomy, aimed at patients and doctors, can lower hysterectomy rates.
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