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Abstract
Aim. The aim of the present analysis on a regional hospital database was to ascertain the 
variability and 5-year trends of hysterectomy rates and the different surgical approaches 
used.
Methods. A retrospective cohort study was conducted in Veneto Region (North-East 
Italy), based on administrative data collected in 6 years, from 2009 to 2014.
Results. Our study showed an overall decline in the hospitalization rates for hysterec-
tomy from 197.5 to 165.8/100 000 and shorter overall hospital stays for this procedure 
(from 5.5 to 4.5 days). During the six years analyzed, there was an overall increase in 
the use of laparoscopic surgery (from 28% to 35% of cases). There was also a marked 
variability within the region considered in terms of the hysterectomy rates and the type 
of procedure performed.
Conclusions. The unwarranted variability in the rates of elective surgical procedures, 
and the techniques used to perform them, could be monitored by analyzing electronic 
hospital records.

INTRODUCTION
Hysterectomy is the major surgical procedure most 

often performed in gynecology [1, 2]. In recent times 
the hysterectomy rates have dropped in OECD coun-
tries, thanks to the adoption of these less invasive treat-
ment procedures [3-6]. This has not happened to the 
same degree across different geographical areas, how-
ever. While the overall reduction seen in the number of 
hysterectomies performed might give the impression of 
an converging international clinical practice, high hys-
terectomy rates in certain geographical areas continue 
to raise questions about the appropriateness of care [7]. 
Most OECD countries also reveal two- to three-fold 
variations in their hysterectomy rates across geographi-
cal areas, which have tended to remain stable or even 
increase over time [7]. Such a geographical variability 
in hysterectomy rates and surgical approaches to this 
procedure may be a sign of inefficiencies or inequali-
ties in healthcare provision [8]. Earlier research showed 
that medical issues could not justify all the differences 
observed [9, 10].

Hysterectomies can be performed vaginally, abdomi-
nally, or laparoscopically. The Cochrane review sup-
ports the conviction that, whenever feasible, vaginal 
hysterectomy is the safest and most cost-effective route 
by which to remove the uterus [11]. When a vaginal 
hysterectomy is impossible, laparoscopic hysterectomy 
has advantages over abdominal hysterectomy (includ-
ing a faster return to normal activity, a shorter hospital 
stay, less intraoperative blood loss, and a lower risk of 
wound infection). Laparoscopic surgery is also associ-
ated with longer operating times, however, and with a 
higher risk of urinary tract injury. Despite the evidence 
emerging from various reports and the publication of 
guidelines [12], there are still considerable differences 
within and between countries as regards the chosen 
surgical route [6, 13, 14]. Hysterectomies for benign 
diseases are rarely performed under emergency con-
ditions; so gynecologists should have enough time to 
complete each step in a standardized, rational clinical 
decision-making algorithm, relying on evidence-based 
guidelines to orient their choice of the best treatment 
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for a given patient and to avoid unwarranted variability. 
But elective treatments are often “preference-sensitive”, 
i.e. the decision as to which treatment (if any) is best 
depends partly on someone’s preference [15], as report-
ed in other regional studies in the framework of general 
surgery [16-18].

One of the primary goals of public health policy exer-
cised at national and regional level is to promote appro-
priate care while avoiding any unwarranted variability 
in its provision. The aim of this regional register-based 
study was to ascertain the variability and 6-year trend 
of hysterectomy rates and of the different surgical ap-
proaches used with a view to identifying the source of 
any unjustifiable variability.

MATERIALS AND METHODS
This was a retrospective cohort study based on hos-

pital records collected from 2009 to 2014 in the Veneto 
Region (north-east Italy). In Italy, regional authorities 
plan and organize health care facilities and activities 
through regional health departments in accordance 
with national health plans that are designed to guar-
antee a uniform provision of comprehensive care na-
tionwide. They also coordinate and control local health 
authorities (LHA), each of which is a separate unit in 
the National Health System (NHS) that plans and de-
livers health care services to its local community, based 
on the regional health plan.

Database
We considered the hospital discharge records (HDRs) 

for the years 2009-2014 concerning all public and ac-
credited private hospitals in the region. These records 
contain personal details and information on hospital 
stays (date of admission and ward, date of discharge 
and ward, dates of any transfers between wards, and 
the wards involved, data on surgical procedures, and pa-
tients’ vital status at the time of discharge). The records 
indicate the main diagnosis at the time of discharge. 
Since the year 2000, all diagnoses and procedures have 
been classified according to the coding system of the 
International Classification of Diseases, Ninth Revi-
sion, Clinical Modification (ICD-9-CM, 1997 version). 
All healthcare services are periodically assessed by a re-
gional healthcare auditing service to check the consis-
tency between patients’ clinical records and their hos-
pital discharge records. The data considered here were 
provided by the Veneto Region’s Health Directorate.

Data analysis
As defined by AHRQ quality indicators [19], we 

considered the following ICD-9-CM hysterectomy 
procedure codes: 68.3x, 68.4x, 68.5x, 68.6x, 68.7x, and 
excluded cases with genital cancer or pelvic or lower ab-
dominal trauma in any diagnostic field, as well as MDC 
14 (pregnancy, childbirth, and puerperium).

Concerning the surgical procedures, we recorded total 
or subtotal abdominal hysterectomies (AH) (ICD9CM 
68.39, 68.49, 68.69, 68.9), laparoscopic hysterectomies 
(LH) (68.31, 68.41, 68.61), vaginal hysterectomies 
(VH) (ICD9CM 68.59, 68.79), and laparoscopy-assist-
ed vaginal hysterectomies (LAVH) (68.51, 68.71). We 

recorded the hysterectomy rates (HRs) for the region as 
a whole and for each LHA, calculated as the number of 
hysterectomies per 1000 women, where the numerator 
refers to hysterectomies performed in women aged 18 
years or more, residing in the region, or a given LHA 
catchment area, and the denominator refers to women 
of the same age residing in each LHA of the region in 
2011. The crude HR is influenced by the age distribu-
tion of the population. An age-standardized HR was 
estimated, using a direct standardization method, to 
analyze the temporal and spatial variability in the rates.

We performed a joinpoint regression analysis to iden-
tify significant changes in the yearly trends of the HR 
and of the length of hospital stays (LOS) [20]. For each 
of the trends identified, we also estimated the annual 
percent change (APC) by fitting a regression line to 
the natural logarithm of the rates using the calendar 
year as a regression variable. The average annual per-
cent change (AAPC), based on an underlying joinpoint 
model, was calculated too, estimated as the geometric 
weighted average of the APCs with the weights equat-
ing to the length of each time interval segment.

Funnel plots were used to display the institution-
related variability at LHA level, plotting the observed 
LHA-based percentages of VH out of the total volume 
of hysterectomies, and LAVH out of the total volume 
of vaginal hysterectomies, and superimposing 95% pre-
diction limits ≈ 2 standard deviations on the overall re-
gional rate.

The statistical analyses were performed using Excel 
and STATA 12 software.

Details of ethics approval
The study was conducted on data routinely collected 

by the health services in anonymized records with no 
chance of individuals being identified. The data analy-
sis was performed on aggregated data. All data in the 
LHA registries are recorded with the patient’s consent 
and can be used as aggregated data for scientific studies 
without further authorization [21]. The study complies 
with the Declaration of Helsinki and with the Italian 
Decree n. 196/2003 on the protection of personal data.

RESULTS
During the period considered (2009-2014), there 

were 29 743 patients discharged from hospital after 
undergoing a hysterectomy. After excluding patients 
with genital malignancies (6073 cases, accounting for 
20% of the total sample), those with MDC discharge 
code 14 (85 cases), and those under 18 years old (1 
case), the study sample consisted of 23 584 discharge 
records for a total of 115 262 patient days (mean length 
of stay = 5 days). About overall cases, mainly cases 
were attributable to genital prolapse (43.7%) and leio-
myoma (37.5%), followed by other female genital disor-
ders (8.5%), including menstrual disorders (3.9%). An 
analysis of relative proportions of indications by year 
for surgery revealed that they did not vary with clinical 
significance from one year to another (data not show).

Table 1 shows the distribution of hysterectomies by 
year and age group. Women aged between 45 and 54 
years were the most often involved. No hysterectomies 
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were performed in the 18- to 25-year-old group. The 
HR for the period as a whole was 185.6 per 100 000 
population, with evidence of a significant drop in the 
number of procedures performed each year (AAPC 
-3.39; p < 0.05): in the last year analyzed, the HR was 
165.8/100 000. The hospital stay also became gradually 
shorter, with a total reduction of one day of the 6-year 
period considered (AAPC -4.3; p < 0.05).

Table 2 shows that, over the six years analyzed, the 
prevalent use of the vaginal as opposed to the abdomi-
nal route has been reversed and is now in favor of the 
latter: the proportion of abdominal procedures rose 
from 42% in 2009 to 55% in 2014 (AAPC + 4.4; p < 
0.05) due to an increase of laparoscopic abdominal in-
tervention rose from 16% in 2009 to 31% in 2014, while 
the proportion of vaginal procedures dropped from 57% 
to 45% (AAPC - 4.1; p < 0.05), mainly due to the de-
crease in LAVH from 12% in 2009 to 4% in 2014.

There was a marked geographical variability in the 
average HRs, which ranged from 86.5 to 262.0 across 
LHAs, as opposed to a mean rate of 185.6/100 000 
at regional level. This variability was confirmed when 
we investigated the rates for the last year of the study 

(2014): the regional HR had dropped significantly 
(165.8 procedures per 100 000 population), and the 
LHAs had rates that ranged between 75.1 and 249.3.

Figure 1 shows the between LHA variability in the 
type of procedure used.

Figure 2 shows the variability in the type of procedure 
used within and between each age group.

DISCUSSION
Main findings

Our study identified an overall drop in the hysterec-
tomy rates and shorter hospital stays for this procedure.

Over the six years analyzed, there was evidence of an 
overall increase in the use of laparoscopic abdominal 
route. There was a marked within-region variability in 
the and a considerable age-related difference in the 
choice of surgical technique.

Interpretation
In the Veneto Region, the decline in the HR from 

2009 to 2014, amounting to 31.7 fewer procedures per 
100 000 population in six years. Several studies con-
ducted on different populations have shown that the 

Table 1
Trend of hysterectomy rates (HR) per 100 000 women and length of hospital stay (LOS), for benign gynecological conditions in the 
Veneto Region, by age group and year (2009-2014)

Age 
class

Total 2009 2010 2011 2012 2013 2014

 n. % LOS HR n. LOS HR n. LOS HR n. LOS HR n. LOS HR n. LOS HR n. LOS HR

25-34 73 0.3% 5.2 4.2 15 3.9 4.8 14 4.9 4.6 18 6.1 6.1 15 5.5 5.4 7 6.7 2.6 4 3.8 1.5

35-44 2982 12.6% 4.7 125.6 608 4.9 148.3 560 4.9 137.1 519 4.6 127.4 506 4.5 129.5 450 4.6 116.4 339 4.2 91.2

45-54 9379 39.8% 4.6 415.8 1592 5.3 455.5 1625 4.8 448.3 1681 4.5 447.3 1513 4.3 402 1480 4.4 382.8 1488 4.4 367.8

55-64 4218 17.9% 4.9 229.1 715 5.6 239 706 5.2 233.1 754 4.9 245.5 695 4.7 227 660 4.5 213.9 688 4.,3 217.0

65-74 4738 20.1% 5.1 290.0 789 6 294.9 800 5.5 297.6 790 5.2 292 832 4.9 307.2 789 4.6 286.6 738 4.6 26.8

75-84 2029 8.6% 5.7 161.7 292 6.7 141.8 301 5.8 145.4 370 6.4 177.1 327 5.2 158.1 365 5.2 175.2 374 5.0 171.6

85 and 
over

165 0.7% 6.7 27.3 30 6.2 33.5 21 7 22.3 31 4.8 30.6 32 9.6 31.4 24 6.3 22.7 27 6.0 24.1

Total 23584 100% 4.9 185.6 4041 5.5 197.5 4027 5.1 193.4 4163 4.9 196.1 3920 4.7 185.9 3775 4.6 176.3 3658 4.5 165.8

Table 2
Trend of surgical approaches used for hysterectomy by year (2009-2014) in the Veneto Region

 2009 2010 2011 2012 2013 2014 Total

 n. % L.S. n. % L.S. n. % L.S. n. % L.S. n. % L.S. n. % L.S. n. % L.S.

AH 1061 26% 6.5 997 25% 6.2 1007 24% 5.6 869 22% 5.5 868 23% 5.8 865 24% 5.7 4802 35% 5.9

Subtotal 102 10% 5.2 94 9% 4.6 87 9% 4.0 98 11% 3.9 120 14% 4.5 130 15% 4.3 501 10% 4.5

Total 959 90% 6.6 903 91% 6.4 920 91% 5.8 771 89% 5.6 748 86% 5.9 735 85% 5.9 4225 88% 6.1

LH 662 16% 4.5 931 23% 4.1 1088 26% 3.9 1183 30% 3.8 1099 29% 3.6 1132 31% 3.6 4963 25% 3.9

Subtotal 104 16% 4.0 102 11% 3.9 121 11% 3.6 136 11% 3.5 107 10% 3.5 125 11% 3.4 570 11% 3.7

Total 558 84% 4.5 829 89% 4.1 967 89% 3.9 1047 89% 3.8 992 90% 3.6 1007 89% 3.7 4393 89% 3.9

VH 1835 45% 5.6 1763 44% 5.2 1824 44% 5.1 1675 43% 4.8 1631 43% 4.6 1506 41% 4.4 8728 44% 5.1

LAVH 483 12% 4.5 336 8% 4.1 244 6% 4.4 193 5% 4.7 177 5% 4.3 155 4% 4.3 1433 7% 4.4

Total 4041 100% 5.5 4027 100% 5.1 4163 100% 4.9 3920 100% 4.6 3775 100% 4.6 3658 100% 4.5 19926 5.0

Non- 
laparoscopic

2896 72% 6.0 2760 69% 5.6 2831 68% 5.3 2544 65% 5.0 2499 66% 5.0 2371 65% 4.9 13530 68% 5.4

Laparoscopic 1145 28% 4.5 1267 31% 4.1 1332 32% 4.0 1376 35% 3.9 1276 34% 3.7 1287 35% 3.7 6396 32% 4.0

L.S.: Lenght of Stay; AH: abdominal hysterectomy; LH: laparoscopic hysterectomy; VH: vaginal hysterectomy; LAVH: laparoscopy-assisted vaginal hysterectomy.
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Figure 1
A: % Total or subtotal abdominal procedures among total hysterectomies by LHA
B: % Laparoscopic procedures among abdominal hysterectomies by LHA
C: % Laparoscopic procedures among vaginal hysterectomies by LHA
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HR has been declining in recent years [4, 5, 23, 24]. 
Several reasons for this have been suggested, primar-
ily relating to the now widespread use of endometrial 
ablation devices and to a general trend towards a more 

conservative, non-surgical management of many gyne-
cological disorders.

These trends also have important implications for 
practicing gynecologists. Like hospital volumes, an 
overall decline in the HRs will be associated with phy-
sicians having lower case volumes. A study on laparo-
scopic hysterectomy found that 39% of women who un-
derwent surgery between 2000 and 2006 were treated 
by a low-volume surgeon, as opposed to more than 50% 
in the years from 2007 to 2010 [24]. The study also 
suggested that hospital and surgeon volumes both have 
a clinically and statistically significant influence on peri-
operative outcomes for women undergoing laparoscop-
ic hysterectomy for benign gynecological conditions. 
Women treated by high-volume surgeons at high-vol-
ume hospitals have lower morbidity rates. Judging from 
all these findings, the HRs are apparently continuing to 
decline and these trends are likely to have an important 
influence on future gynecological practice. With this in 
mind, it is important to monitor the number of hyster-
ectomies performed center by center and establish a 
minimum cut-off for accrediting a hospital to perform 
this type of surgery.

Different hysterectomy techniques can require dif-
ferent operating times and hospital stays, with differ-
ences in recovery time, pain, sexual function, quality of 
life, and costs as well [25]. We noted an increase in the 
use of LH and a corresponding decrease in the use of 
LAVH and AH, while the use of VH remained stable 
over the years considered. This change could be accord-
ing evinced based in surgical approach: a recent meta-
analysis suggested that whenever VH is feasible, it is 
preferable to AH, but even when VH is not feasible, a 
laparoscopic approach may avoid the need for abdomi-
nal hysterectomy. No evidence has been produced to 
support the benefits of laparoscopic over vaginal hys-
terectomy, however, and laparoscopic hysterectomy 
coincides with longer operating times and considerably 
more severe bleeding.

Although no international benchmarks have been 
established for HRs, our findings reveal sizable, unex-
plained geographical differences in the use of this pro-
cedure. This variability has significant implications for 
health care policy. Several studies have shown that dif-
ferent HRs between different geographical areas cannot 
be explained by any underlying patterns of disease. For 
instance, the rates vary between different jurisdictions in 
Australia [26], and in the USA [27]. A study conducted 
in the USA [28] also found that hysterectomy was often 
(in as many as 76% of cases) recommended for inappro-
priate indications. Significant differences in the use of 
this procedure emerged in our region too, suggesting an 
excessive use of hysterectomy for women living in some 
parts of the Veneto and suggests that whether or not a 
women will receive a particular health service depends 
to a very great extent on the LHA where she lives within 
the Region. Further investigations, analyses and strate-
gies are needed, particularly to ensure that women are 
well informed and can access appropriate options wher-
ever they live. At Italian national level since 2008, the 
National Outcomes Programme (NOP), official tool 
to assess the National Health System, evaluating out-
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A: Fraction of total or subtotal abdominal procedures  among 
hysterectomies by age group
B: Fraction of laparoscopic procedures among abdominal hys-
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comes of care of the Italian hospitals; showed a stable 
national in hysterectomies rates by year (167/100 000 
in 2014) but an high inter regional-variability (from 
107/100 000 to 215/100 000) [29].

The great variability in the surgical technique used 
by the Veneto Region’s various LHAs over a six-year 
period confirms previous reports that, despite the avail-
able evidence, the choice of surgical approach is prob-
ably influenced mainly by the surgeon’s experience and 
training, or by well-established, preferred practices at 
a given gynecology ward, i.e. this variability reflects lo-
cal clinical practice [30]. For the most part, patients 
are left in the dark about any differences of opinion 
between clinicians, and in many cases even about the 
paucity of clear clinical evidence to support one choice 
rather than another. They consequently defer to their 
clinicians in the belief that the “doctor knows best”, un-
aware that this may not be the case.

When patients are not well informed and not involved 
in decisions concerning their treatment, their clinicians’ 
preferences and opinions can strongly influence the 
rates of elective procedures performed in a given com-
munity [15]. In some places, a single group of physi-
cians may contribute to inducing a marked variation 
in the use of a particular procedure. Differences in the 
rates of preference-sensitive care that are not justified 
by the prevalence of a given disease or by patients’ 
preferences are considered unwarranted. Our study 
also showed that such patterns of unwarranted vari-
ability tend to persist over time, despite a reduction in 
the overall HR in our region. Better clinical guidelines 
could help to reduce this unwarranted variability. More 
efforts to disseminate the results of comparative stud-
ies would also help clinicians to distinguish between the 
pros and cons of different treatment options, enabling 
them to offer their patients better advice and thereby 
reduce the inappropriate use of certain procedures. 
Improving the transparent exchange of data between 
health care providers regarding their usage of certain 
procedures is another way to help curb the unwarranted 
variability in health care provision. When surgeons and 
clinicians are made aware of how the rates vary by geo-
graphical area, they may be prompted to examine their 
own practices with those of others and take steps to 
adjust any over- or under-use of certain treatments or 
procedures [31]. In an example of this, noted by J. Wen-
nberg, when the leadership of a hospital for the Lewis-
ton area imposed a quota to bring its HR down to the 
national average, the rate at which women in Lewiston 
had hysterectomies dropped by 45%, and this rate re-
mained stable over time [32]. It is worth adding at this 
point that a greater transparency does not necessarily 
mean that patients receive the care they prefer. Studies 
suggest that a high rate of use of a given procedure in 
a given community does not necessarily mean that all 

appropriate candidates, or patients wanting said proce-
dure, are actually getting it, just as a low rate does not 
mean that inappropriate candidates, or patients who do 
not want the procedure, are avoiding it [33].

Our study also identified age-related disparities in the 
choice of surgical approach for hysterectomy. Although 
the types of disease prompting the surgical procedure 
differed by age group to some extent and possible other 
concerns, for example difference in tolerating Tren-
delenburg position, the evidence-based guidelines do 
not recommend different surgical approaches for pa-
tients of different ages. Our findings confirmed those of 
a previous report that women under 35 years old were 
more likely to undergo laparoscopic hysterectomy than 
older women [34].

Strengths and limitations
This study has some limitations. We were unable to ex-

plore the influence of the staff’s characteristics in more 
detail because the database’s statistical unit is the LHU, 
but a given LHU may include several hospitals, and a 
given hospital may have more than one surgery ward. 
Be that as it may, analyzing aggregate clinical data is a 
powerful tool for regional health system managements 
striving to improve the quality of medical care, enabling 
them to assess the appropriateness of therapeutic or di-
agnostic approaches in the light of practical guidelines. 
Any variability in therapeutic approaches to a given dis-
ease that lacks any evidence-based justification remains 
an important issue in national health systems.

CONCLUSION
It is important to address the problem of unwarrant-

ed differences in hysterectomy rates and the techniques 
used to perform them, and monitoring such activities 
by analyzing hospital databases could help to ensure 
that patients get the most appropriate care.
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