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Abstract

Background

Aim of this study is to compare preferences for laparoscopic hysterectomy (LH) over
abdominal hysterectomy (AH) by gynecologists who perform LH (group 1), their colleagues
(group 2), and gynecologists employed by a hospital that does not provide LH (group 3), and
to estimate boundary values of patient characteristics that influence preference for mode of
hysterectomy. Differences in referral tendencies between groups 2 and 3 are compared.

Materials and Methods

Group comparison study (Canadian Task Force classification II-2). Nationwide conjoint
preference study in groups 1, 2, and 3 by a web-based choice-based conjoint analysis questionnaire.

Results

In general, group 1 preferred LH significantly more often (86.3%; 95% confidence interval
[CI], 81.6-91.0) than did group 2 (70.9%; 95% CI, 63.4—78.4). Group 3 preferred LH significantly less
frequently (50.3%; 95% CI, 35.7—64.9). Increases in body mass index, estimated uterus size, and number
of previous abdominal surgeries caused a significant drop in shares of preferences in all groups.

Discussion

The presence of a gynecologist who performs LH positively influences the referral behavior
of colleagues. The effect of an increased body mass index seems to be a restrictive parameter
for choosing LH according to both referring gynecologists and those who perform LH. Level of
experience does not influence preference of laparoscopists. The observed discrepancy between
reported and simulated referral behavior in group 3 demonstrates that practical impediments
significantly decrease referral tendencies, consequently hampering implementation of this
minimally invasive approach.
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Introduction

Despite the introduction of alternative nonsurgical therapies, hysterectomy for benign
indication remains the number one major surgery in gynecology, preferably, but not actually, via
the vaginal approach.’ If vaginal hysterectomy (VH) is not achievable, laparoscopic hysterectomy
(LH) has several advantages over conventional abdominal hysterectomy (AH).3¢ Potential
disadvantages of LH such as higher rates of urinary tract lesions and a supposedly longer learning
curve have been studied thoroughly.s® These studies have demonstrated that the aforementioned
disadvantages of LH are absent in skilled hands. Other studies disprove possible limitations of LH
with regard to body mass index (BMI) and uterine size.'*’3 Notwithstanding this evidence, AH still
prevails as the approach of choice, in some countries.’'¢ These findings are in striking contrast
with the distinct preference of optimally counseled patients, who strongly prefer LH over AH.”

Dutch gynecologists mention insufficient laparoscopic skills training during residency as a
major obstacle to mastering advanced laparoscopic procedures such as LH.® In the Netherlands,
standardized teaching in LH during residency is not provided. Gynecologists willing to master
LH must learn the techniques during a fellowship or a mentored traineeship. Candidate patients
for LH must be referred by colleagues from the same hospital or by gynecologists employed in a
hospital that does not provide the option of LH. It is conceivable that despite knowledge of the
advantages of LH over AH, there exists a discrepancy between this knowledge and daily practice
in preference for LH and referral of candidate patients.

Only a few studies have been performed that elicited clinician preference for mode of
hysterectomy. A recent US survey revealed that most gynecologists would prefer VH or LH for
themselves or their spouse.”® Yet US gynecologists, as well as Danish gynecologists, seem to
opt for AH in most hysterectomy candidates, and Australian colleagues, willing to increase
the percentage of LH procedures, report lack of hospital equipment and lack of support from
colleagues as major limiting factors.'s*°2> Other studies have discussed teaching hospital status
as affecting gynecologist preference.?? However, all of these studies failed to explore preference
boundaries, and did not properly assess various patient factors. In addition, referral tendencies
for LH have not been investigated. Exploration of preference boundaries and patient factors,
combined with referral tendencies, will likely provide answers to the origin of the observed
hampered implementation of LH.

With the introduction of choice-based conjoint analysis techniques, it is possible to obtain
an accurate view of preference boundaries over multiple patient factors while applying a concise
set of cases. The main characteristic differentiating choice-based conjoint analysis from other
types of conjoint analysis is that the respondent expresses preferences by choosing concepts (ie,
mode of hysterectomy) from sets of concepts rather than by rating or ranking them. Choice-
based conjoint analysis is a well-established web-based analytic tool used for learning about
respondent preferences for the combinations of features that compose products or therapies.
Market simulators that result from choice-based conjoint analysis enable researchers to
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test numerous product formulations and competitive scenarios. Use of this innovative and
sophisticated technique enables assessment of the preference for LH by gynecologists who
perform the procedure vs those who do not. A secondary objective of the present study was
to estimate boundary values of patient characteristics that influence preference for mode of
hysterectomy. Differences in referral tendencies are compared and discussed.

Materials and
Methods

To define a realistic set of patient characteristics, a panel of 6 gynecologists consisting of
3 experienced laparoscopists and 3 gynecologists who do not perform advanced laparoscopy was
provided with alist of the top 10 discriminating factors for choice of mode of hysterectomy, based
on a search of the literature. This list included estimated uterus size, uterine prolapse, number
of vaginal deliveries, number of previous laparoscopic abdominal surgeries, obesity, procedure
cost, risk of urinary tract injury, duration of surgery, recovery time, and cosmetic aesthetics.
Consensus was reached on 3 factors: estimated uterine size, previous abdominal surgery (either
via laparotomy or laparoscopy), and BMI. These 3 characteristics were presumed to have a major
effect on the choice of mode of hysterectomy. Each parameter, hereafter called “attribute,” was
assigned a distinct set of levels (Table 1). With respect to risk of adhesion formation, laparotomy,
and major laparoscopy were considered trigger events.

To provide a limited number of hypothetical cases while gaining sufficient information to
precisely assess each respondent’s preference, choice-based conjoint analysis (Sawtooth Software,
Sequim, WA) was used. In the present study, 18 hypothetical pair wise choices, each consisting of
variants of all 3 attributes, were needed to assess preference. Each pair wise choice represented a
hysterectomy candidate for AH on the left side of the screen and a different hysterectomy candidate
for LH on the right side (Fig. 1). Because VH is the criterion standard, each respondent was told that
in the hypothetical cases, VH was contraindicated because of insufficient descensus or accompanying
adnexal disease, and consequently was excluded as a surgical treatment option in each pair wise
choice. Responding gynecologists who did not perform LH were asked to opt for the LH alternative
in the choice task if they preferred referring this case to an LH-performing colleague rather than
performing AH on the other patient. Consequently, referral tendencies could be measured.

Next to the 18 pair wise choices, a concise number of demographic questions was introduced
including sex, number of years as a specialist, performing LH or not, working in a hospital where
LH is performed or not, experience with laparoscopy in general, and, if applicable, total number
of LH procedures performed as the primary surgeon. To evaluate possible learning curve bias,
gynecologists who perform LH were subdivided for overall number of LH procedures performed.
Although hard evidence on completion of the LH learning curve is still lacking, it was decided to
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Which of the two subsequent cases do you prefer?

Please make a choice by picking one case

An indication for hysterectomy An indication for hysterectomy
is assessed in a 45-years old woman is assessed in a 45-years old woman
with a BMI of 20 with a BMI of 35
and an estimated uterus size of 16 weeks. and an estimated uterus size of 10 weeks.
Her medical history reveals Her medical history reveals
no previous (laparo)abdominal surgery. one previous (laparo)abdominal surgery.
An abdominal hysterectomy is planned. A laparoscopic hysterectomy is planned.

Figure 1 Example of a pairwise choice-based conjoint case.

use a cut-point of 30 LH procedures, as reported in the literature.®72%? Therefore, gynecologists
were classified into subgroups of those who were progressing along the learning curve (<30 LH
procedures performed), those who had accomplished the learning curve (>30 LH procedures),
and those who had mastered the learning curve twice (>60 LH procedures).

Insofar as preferred LH techniques, 3 subtypes were identified: laparoscopic-assisted vaginal
hysterectomy (LAVH), supracervical laparoscopic hysterectomy (SLH), and total laparoscopic
hysterectomy (TLH).*® In addition, for gynecologists not performing LH, 1 multiple-choice
question assessed preference insofar as possible referral for LH to determine self perception of
referral behavior.

Each gynecologist in the Netherlands who performed LH (n = 110 laparoscopists, group 1) was
asked to fill out the web-based CBC questionnaire. For each laparoscopist, a colleague employed
in the same hospital and who performed only AH and VH was asked to fill out the questionnaire
aswell (n =115, group 2). At each hospital where LH was not provided (n = 22), 2 randomly assigned
gynecologists were requested to fill out the questionnaire (group 3). In the Netherlands, during
residency, all gynecologists are trained in both AH and VH.

The local institutional review board exempted the study from review because the survey was
executed by physicians.

Global analysis was performed using commercially available software (SPSS version
16.0; SPSS, Inc, Chicago, IL). Differences between groups were assessed using the y2 test for
proportions and the t test for continuous variables. One-way analysis of variance was used to
assess differences between the 3 groups, and 95% confidence interval (CI) and standard deviation
were calculated. Statistical significance was considered at p <.05. Choice-based conjoint analysis
was performed using Sawtooth software, in which Market simulations were run with choice-
based conjoint—hierarchical Bayes (www.sawtoothsoftware.com/education/techpap.shtml).
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Market simulations provide mean utility values and importances. Mean utility values quantify
respondent preferences for each level of each attribute. The importance of an attribute was
defined as its weight, or the maximum influence it can have on product levels as defined in
the study. Shares of preferences were calculated using SMRT analysis (Sawtooth Software, Inc),
thus providing proportions of preferences (for LH) for each conceivable hypothetical patient. To
estimate part-worth utility coefficients per subgroup for each level, hierarchical Bayes analysis
was performed. Differences in decline of shares of preferences between groups for optimal vs
worst case scenario were calculated using multivariate analysis of variance (SPSS, Inc).

Results

Two hundred of 268 gynecologists (response rate, 75%) completed the web-based
questionnaire. Response rates for the subgroups (groups 1, 2, and 3) were 89%, 60%, and 77%,
respectively, with no significant differences. Responses were obtained from 77 of 78 LH-
performing hospitals (99%) and 19 of 22 conventional hospitals (86%). Mean (SD) duration after
registration was 12.6 (9.4) years and did not differ between groups (p = .19). Eleven respondents
(5%) did not complete the questionnaire after starting, and were, therefore, excluded from
choice-based conjoint analysis. Thus, 189 questionnaires were available for evaluation. The
choice-based conjoint questionnaire was conducted over 3 months, launched in August 2009
and closed in November 2009, after sending 2 reminder e-mails.

In group 1, nearly 43% of gynecologists were still progressing along the learning curve (<30 LH
procedures performed). The remaining gynecologists had accomplished the learning curve once
(27%) or twice (30%). Approximately half of the responding laparoscopists had been practicing
LH for less than 5 years. An increasing trend was observed (Figure 2).

Insofar as the various LH techniques, TLH was performed in 50% of cases, followed by LAVH
in 23% and SLH in 17%. Ten percent of laparoscopists stated they performed TLH, SLH, and LAVH
equally. Experienced laparoscopists tended to perform TLH more often than LAVH, compared
with laparoscopists who were still progressing along the learning curve (p = .001) (Figure 3).

Market simulation analysis provided mean utility values for each attribute and level (Table 1).
In the “Total” column, representing mean utility values for all respondents together, there was a
tendency toward preference for LH in patients with BMI 20 kg/m2, normal uterine size, and no
previous laparoscopic abdominal surgery. Insofar as mean importances of the given attributes,
all gynecologists seemed to consider uterine size and BMI as factors with major effect on decision
making about mode of hysterectomy (Table 2).

In all 3 groups, market simulation revealed a preference for LH over AH in identical cases
(mean share of preference, 75.6%; 95% CI, 71.2—80.0). Group 1 opted significantly more often for
LH (86.3%; 95% CI, 81.6—91.0) in comparison with group 2 (70.9%; 95% CI, 63.4—78.4), and group
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Figure 2 Trend in number of gynecologists performing laparoscopic hysterectomies in the Netherlands,
1990 — 2009.
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Figure 3 Distribution of preferred laparoscopic hysterectomy (LH) techniques for laparoscopists progressing
along the learning curve (<30 LH procedures) and those who completed the learning curve once (>30
procedures) or twice (>60 procedures). (TLH = Total Laparoscopic Hysterectomy; SLH = Supracervical
Laparoscopic Hysterectoy; LAVH = Laparoscopic Assisted Vaginal Hysterectomy).
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Table 1 Average utility values for each attribute and level, for all respondents and subdivided per group.

Attribute Level Total Group 1 Group 2 Group 3
BMI 20 23.35 21.86 29.01 16.38
(kg/m?2) 25 18.11 14.36 20.26 24.30
30 1.86 2.47 -0.54 3.82
35 3.64 5.95 1.53 1.25
40 -46.96 -44.62 -50.27 -45.75
Uterus size normal 7.65 17.86 4.89 -19.48
(weeks 10 wks 12.67 22.71 3.56 -2.05
gestation) 12 wks 5.81 5.58 2.08 13.40
14 wks 1.57 -8.43 9.62 18.85
16 wks -27.70 -37.72 -20.14 -10.72
Surgery none 12.20 7.24 23.60 1.29
1 procedure 9.10 7.41 7.62 18.19
2 procedures -21.30 -14.65 -31.22 -19.48
Modus AH -52.04 -79.75 -35.71 2.68
LH 52.04 79.75 35.71 -2.68

AH = abdominal hysterectomy; LH = laparoscopic hysterectomy; Group 1= LH-performers; Group 2 =
colleagues of LH-performers; Group 3 = gynecologists employed in a hospital where LH is not provided.

Table 2 Average importances of each attribute by group.

Attribute Total Group 1 Group 2 Group 3
BMI 25.17 22.18 28.99 25.99
Uterine size 24.74 22.51 26.30 28.51
Previous surgery 15.68 12.44 19.60 17.18
Mode of hysterectomy 34.42 42.87 25.11 28.33

Group 1 = LH performers; Group 2 = colleagues of LH performers; Group 3 = gynecologists employed in a

hospital where LH is not provided.

2 significantly more frequently chose LH in comparison with group 3 (50.3%; 95% CI, 35.7—64.9).

This finding was confirmed in that, with respect to reported referral behavior based on the

multiple-choice task in the questionnaire, group 2 claimed to more often refer candidates for LH

in comparison with group 3 (Figure 4).

Increased BMI, estimated uterine size, or number of previous abdominal surgeries

caused a drop in shares of preferences for LH in the Market simulator in all 3 groups (Figure

5). Multivariative analysis of variance yielded a significant difference in decline in shares of
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preference for LH between the 3 groups when comparing the optimal scenario with scenarios
with the highest BMIJ, largest estimated uterine size, and greatest number of previous abdominal
surgeries (3 times; p <.001). Post hoc analysis revealed that the shares of preferences in group 1
were significantly less affected by decreasing BMI, uterine size, or number of previous abdominal
surgeries, compared with both groups 2 and 3. The preference of referring gynecologists is
primarily influenced by increase in BMI, and much less by increase in uterine size.

In group 1, no significant differences in change in shares of preferences for LH were observed
between the subgroups of laparoscopists who were progressing along the learning curve (<30 LH
procedures performed), had accomplished the learning curve (>30 LH procedures), or mastered
the learning curve twice (>60 LH procedures).

80% A
Group 2
60% A
Group 3
40%
20%
0%

Never Seldom Often

Do you refer candidates applicable for LH?

Figure 4 Reported actual referral behavior among gynecologists employed in hospitals that provide
laparoscopic hysterectomy (LH) (group 2) and gynecologists employed in hospitals that do not provide LH
(group 3).
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Increasing A-BMI increasing A-uterus weight Increasing A-former surgeries

Figure 5 Differences in shares of preferences for laparoscopic hysterectomy (LH). Group 1 = gynecologists
who perform LH; group 2 = colleagues of group 1; and group 3 = gynecologists employed in hospitals that do
not provide LH, plotted for different scenarios.
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Discussion

The present study demonstrates that preference for the minimally invasive approach
in hysterectomy depends heavily on its availability and knowledge about the advantages of
this approach. Using conjoint analysis, we observed that the presence of a gynecologist who
performs LH significantly improves referral behavior of colleagues. In addition, it was observed
that LH seems to be increasingly adopted by gynecologists in the Netherlands. Furthermore,
more than half of the laparoscopists stated that they had been performing LH for less than
5 years, with 40% claiming to be still progressing along the learning curve of 30 procedures.
These data demonstrate that with growing popularity of this procedure, a steady state of
implementation of this advanced laparoscopic procedure has yet not been reached. However,
the level of experience (expressed in number of LH procedures performed) does not significantly
influence LH performers’ opinion of BMI, estimated uterus size, and previous abdominal surgery
as restrictive characteristics for the laparoscopic approach.

The finding of increased BMI as a restrictive factor for choosing LH, according to both
referring gynecologists (groups 2 and 3) and performers (group 1) at CBC analysis, is intriguing.
From evidence-based data, it has been proved that obesity is not a contraindication for the
laparoscopic approach.*® Minimally invasive techniques facilitate a more rapid recovery and
a shorter hospitalization, both advantageous aspects of major importance, especially in the
high-risk obese patient. Assuming proper knowledge of the literature regarding high-risk
obese patients, it is worrisome that gynecologists apparently would rather continue to perform
hysterectomy using the conventional approach than change their practice according to the
evidence. Possible explanations may be fear of litigation, difficulties in performing laparoscopy
in obese women, or perverse reimbursement incentives.’?324 Apparently, estimated uterine size
affects the referring gynecologist’s preference much less than does change in BMI.

Gynecologists who do not have a colleague who performs LH stated that they still prefer to refer
a problematic candidate patient (i.e., BMI 40 kg/m2, estimated uterus size 16 weeks’ gestation, and
2 previous abdominal surgeries) for LH in nearly 40% of cases. This is in striking contrast with their
self-perceived referral behavior because all of these gynecologists claim to seldom refer candidate
patients for LH in daily practice. Other researchers have also observed this attitude.?>**2¢ The observed
discrepancy between reported (ie, daily practice) and simulated (ie, this choice-based conjoint study)
referral behavior in group 3 is interesting. Apparently, striving to provide the minimally invasive
approach seems to be present in gynecologists employed in hospitals that do not provide LH. However,
possibly because of practical impediments, honorary consequences, or long-lasting physician-patient
relationships, gynecologists in group 3 tends to not refer patients in daily practice. In the Netherlands,
gynecologists are salaried and not paid for number of performed surgical procedures on an individual
basis. However, at the department level, income and reimbursement depend highly on annual surgical
volume contracted for by the insurance companies. This volume-dependent compensation at the
department level may hamper referral to other gynecologic departments. An alternative explanation
for this discrepancy could be that although group 3 claims to be willing to refer candidate patients,
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covertly they prefer AH. A third possible explanation for the observed discrepancy between simulated
and actual referral behavior could have its origin in the extensive process of decision making involved
in the many (benign) indications for hysterectomy. After having tried many (outpatient department)
alternatives, patients probably prefer to undergo surgery performed by someone they know and
trust rather than being referred to someone who may perform a more ideal surgical procedure but
whom they do not know. In this light, we are convinced that patient preference is heavily influenced
by completeness of information about all alternatives. Although we did not assess actual decision
making by both physician and patient, we deduce from the outcomes that suboptimal counseling
results in suboptimal implementation of LH.

We stress that the mentioned impediments and explanations are not solely applicable to the
Netherlands. Hampered implementation of LH is a global problem, and many countries have
far too many gynecologists without the inclination or ability to practice at the highest level
and would rather continue to perform procedures that are less than ideal.#'924 Compared with
similar studies, the present study has a high response rate (75%). Still, the outcomes of preference
studies in general remain a rough estimate of actual decision making.?* In addition, our choice-
based conjoint analysis of LH-performing gynecologists and referral behavior of their colleagues
has shortcomings. First, the concise set of 18 pair wise choices might seem insufficient to rely
on. Nevertheless, after applying the choice-based conjoint analysis market simulator to the
raw data, a complete spectrum of scenarios was provided (5760 simulated pair wise scenarios).
Therefore, solid preference estimates of every imaginable scenario could be calculated. Second,
the limited set of 3 patient characteristics (BMI, estimated uterus size, and previous abdominal
surgery) covers only partially the complex patient in daily practice. However, the selection of
discriminating factors by the expert panel seemed to be proper because each selected attribute
significantly influenced the responding gynecologist’s preference.

In conclusion, preference for the minimally invasive approach in hysterectomy depends heavily
on its availability and on knowledge about the advantages of this approach. Assuming that the
evidence about indication is well known by laparoscopists, more in-depth analysis is necessary
to evaluate why their preferences for LH does not correspond to this evidence. Consequently,
most patients who do not qualify for the vaginal approach are still offered AH despite its many
disadvantages.> We believe that improvement in compliance with the indication for LH and
correcting the applicability of the procedure, in addition to improved laparoscopic training
during residency and a regional referral system, will optimize patient access to a minimally
invasive approach in hysterectomy. Work is still needed to properly implement LH as a preferred
procedure for surgical gynecologic indications when VH, the criterion standard, is not applicable.
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