
Vol.:(0123456789)1 3

The European Journal of Health Economics (2023) 24:1575–1586 
https://doi.org/10.1007/s10198-022-01563-6

ORIGINAL PAPER

Driving time drives the hospital choice: choice models for pelvic organ 
prolapse surgery in Italy

Amerigo Ferrari1  · Chiara Seghieri1 · Andrea Giannini2 · Paolo Mannella2 · Tommaso Simoncini2 · Milena Vainieri1

Received: 21 May 2022 / Accepted: 22 December 2022 / Published online: 11 January 2023 
© The Author(s) 2023

Abstract
Objective The Italian healthcare jurisdiction promotes patient mobility, which is a major determinant of practice variation, 
thus being related to the equity of access to health services. We aimed to explore how travel times, waiting times, and other 
efficiency- and quality-related hospital attributes influenced the hospital choice of women needing pelvic organ prolapse 
(POP) surgery in Tuscany, Italy.
Methods We obtained the study population from Hospital Discharge Records. We duplicated individual observations 
(n = 2533) for the number of Tuscan hospitals that provided more than 30 POP interventions from 2017 to 2019 (n = 22) 
and merged them with the hospitals’ list. We generated the dichotomous variable “hospital choice” assuming the value one 
when hospitals where patients underwent surgery coincided with one of the 22 hospitals. We performed mixed logit models 
to explore between-hospital patient choice, gradually adding the women’s features as interactions.
Results Patient choice was influenced by travel more than waiting times. A general preference for hospitals delivering higher 
volumes of interventions emerged. Interaction analyses showed that poorly educated women were less likely to choose distant 
hospitals and hospitals providing greater volumes of interventions compared to their counterpart. Women with multiple 
comorbidities more frequently chose hospitals with shorter average length of stay.
Conclusion Travel times were the main determinants of hospital choice. Other quality- and efficiency-related hospital 
attributes influenced hospital choice as well. However, the effect depended on the socioeconomic and clinical background of 
women. Managers and policymakers should consider these findings to understand how women behave in choosing providers 
and thus mitigate equity gaps.

Keywords Pelvic organ prolapse · Gynecological surgery · Hospital choice · Patient mobility · Discrete choice analysis · 
Mixed logit model
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Introduction

Theoretical background

The Italian healthcare jurisdiction promotes patient choice 
as well as patient mobility across different Local Health 
Authorities and Regions [1, 2]. Patient choice has been fos-
tered by market-based health policies and reforms aimed 
at enhancing competition among different providers to 
promote the performance improvement [3, 4]. As a matter 
of fact, hospitals receive a price (or reimbursement) from 
the Regional Health Authorities or the Ministry of Health, 
which is set according to the treatment received by patients. 
Therefore, patient choice becomes crucial to incentivize 
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competition among providers to improve hospital care, and 
thus attract users and revenue [5]. Similar reforms have been 
introduced in several high-income countries, such as the UK, 
Sweden, and France to increase the efficiency and quality of 
the provided health services and empower the patient role in 
the decision-making process [6].

In such frameworks, where competition among providers 
exists and patients can access any provider, the choice of 
where to be visited and treated is held by patients [7]. Patient 
choice depends on several heterogeneous inputs, such as ser-
vice quality, efficiency and reputation, availability of facili-
ties and technologies, recommendations, prior experiences, 
and attitudes and behaviors of health professionals [8–11]. 
Other accessibility-related factors such as costs, physical 
proximity, acceptability, and adequacy of service supply in 
relation to the population may also influence patient choice 
[12, 13]. Although the choice is usually influenced by the 
physician’s advice, patients tend to choose the highest qual-
ity provider, or the nearest, or the fastest available [14, 15]. 
Among all these determinants, patient mobility—intended 
as willingness to travel—may be of major interest to assess 
service capacity and determine how freely patients access 
health services [16, 17]. Indeed, the proximity to the place of 
residence has been identified as a key determinant of patient 
choice, with a variable effect depending on the patient’s 
socioeconomic background [18, 19].

There is a large literature on between-hospital patient 
choice using patient-episode level administrative data to 
explore the effect of distance and reputation of hospitals 
on patient demand [5, 11, 20–22]. Our work explores the 
determinants of between-hospital patient choice for pelvic 
organ prolapse (POP) surgery in Tuscany, Italy. We selected 
POP because it is a benign disease requiring elective planned 
surgery, for which women have the chance to choose—con-
trary to emergency conditions. Moreover, POP is a common 
condition among women, affecting up to 40% of the female 
population with a 7–11% lifetime surgical risk [23, 24]. 
Data from the Performance Evaluation System of Sant’Anna 
School of Advanced Studies shows that high volumes of 
POP interventions are delivered every year in Tuscany (989 
in 2018) [25–27]. Finally, the last report by the Regional 
Health Agency of Tuscany reveals that 90 per 100,000 
women underwent POP surgery in 2014 [28].

Overview of the clinical condition

Pelvic organ prolapse (POP), defined as the downward 
descent of pelvic organs towards the vagina, is a pelvic floor 
disorder occurring and deteriorating over time after meno-
pause, driven by the endocrine modifications encountered 
with menopause and by the aging process. POP prevalence 
is constantly growing because of the increase in life expec-
tancy. It negatively impacts on social and psychophysical 

functionality, also because it is usually associated to urinary/
fecal incontinence or obstruction, thus leading to severe lim-
itations to daily independence and social interactions. While 
POP is not a life-threatening condition, it does not have a 
self-limited course, and often women receiving treatment 
are those who have the possibility to access health services, 
travel, and pay [29–31].

The choice of the surgical procedure depends on vari-
ous cultural and clinical factors, such as surgeon’s expertise, 
resource availability, and patient preferences. Particularly, 
POP surgery can be performed vaginally or through an 
abdominal approach, which can be either open traditional 
laparotomy or minimally invasive surgery. Several meta-
analyses have demonstrated the superiority of the minimally 
invasive abdominal approach over the laparotomic approach 
in terms of complications, blood loss, and length of stay 
[32, 33]. Particularly, minimally invasive surgery consists 
of reconstructive techniques employing an abdominal access 
with the use of a small incision and a video laparoscopic 
tool: it can be performed either laparoscopically or roboti-
cally [34].

Possible contribution of this work to the matter 
of practice variation

Since POP surgery is a type of elective surgery prone to 
practice variation and large differences in treatment rates 
among Tuscan health districts have already been docu-
mented [28, 35], this article can partly contribute to under-
standing the determinants of such variation. Indeed, practice 
variation is a major topic in elective surgery, as being related 
to the equity of access to health services, which is one of the 
threefold missions of healthcare systems pursuing univer-
sal coverage [36, 37]. As variation should be driven just by 
patients’ preferences, unwarranted variation—not justified 
by real differences in patients’ needs—should be reduced 
[38, 39]. However, to define the observed variation as unwar-
ranted, all determinants of patients’ choices should be ana-
lyzed [40]. Besides, understanding which factors hinder or 
facilitate patient choice allows to efficiently support resource 
allocation without affecting the quality and efficiency of ser-
vices delivered to the population [41].

Therefore, this paper aims to explore how travel times, 
waiting times, and other quality- and efficiency-related 
hospital attributes influence the hospital choice of patients 
undergoing POP surgery in Tuscany, considering at the same 
time the patients' demographics to incorporate equity expec-
tations. In so doing, this work may reveal the existence of 
practice variation and suggest some factors that may partly 
explain it, thus providing policymakers and health managers 
with new evidence on which they can act to reduce unwar-
ranted variation, pursuing the goal of ensuring more uniform 
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and equitable access to urogynecological surgery services 
according to the principles of universal health coverage.

Methods

Setting and study design

The Italian National Health Service ensures free univer-
sal coverage following a decentralized model. The central 
government is responsible for setting the overall funding 
requirements and goals and ensuring equity of care across 
its territory, while Regions organize and provide the health-
care services within their territories, with a high degree of 
administrative, political, legislative, and fiscal autonomy [1]. 
Among the Italian Regional Health Services, Tuscany is a 
large Region in Central Italy responsible for the healthcare 
services provided to the 3.7 million inhabitants, receiving 
around 6% of the healthcare fund. Tuscany is divided into 
3 Local Health Authorities, 4 Teaching Hospitals (of which 
one is only pediatric), and 26 health districts, financed by a 
capitation-weighted budget, with more than 95% of hospitals 
being public. The last assessment by the Italian Ministry of 
Health shows that Tuscany is one of the most performing 
Italian Region.

Similar to other Italian Regions, Tuscany has a non-com-
petitive Health Service where patients are free to choose 
the provider. Studies on patient choice can either employ 
data from survey, where individuals are asked to choose 
between different hypothetical scenarios or to report about 
recent health-related episodes (stated preferences) [42], or 
administrative data, which allow to retrospectively analyze 
the choice of patients accessing health services (revealed 
preferences) [21]. Particularly, this paper used anonymized 
individual-level administrative health data (namely, 
Regional Hospital Discharge Records) to examine the rela-
tionship between travel and waiting times, as well as hospital 
efficiency and quality, and the hospital choice of patients 
who received POP surgery in Tuscany from 2017 to 2019. 
As a retrospective observational study, it has been reported 
according to the STROBE guidelines.

Data source

Our research laboratory can access regional administrative 
health data thanks to a collaboration agreement with the 
Regional Health Service of Tuscany, which routinely shares 
regional health databases with our research laboratory. Tus-
cany also funds our research activities despite having no role 
in formulating the research questions, choosing the study 
design, collecting and analyzing data, or writing and submit-
ting the manuscript for publication.

We used Hospital Discharge Records, which include 
information on the diagnosis and treatment received by 
each patient, together with sociodemographic and resi-
dence data. The Regional Health Information Office rou-
tinely checks data quality and ensures anonymization by 
assigning each patient with an encrypted unique identifier 
equal in all administrative databases. Thanks to this iden-
tifier, the patient’s identity and other sensitive informa-
tion are unknown. The study complies with the Italian law 
on privacy 101/2018 (aligned with the European GDPR 
2016/679); therefore, according to the Italian Data Protec-
tion Authority, neither ethical approval nor informed consent 
was necessary [43].

Population and hospitals

The analysis included all women over 40 years and residing 
in Tuscany who had a planned hospitalization for receiv-
ing POP surgery from 2017 to 2019. Data after 2019 were 
excluded since the Covid-19 pandemic resulted in interrup-
tions and delays in the delivery of non-emergency health 
services from March 2020 and in restrictions on patients’ 
free choice, which may have compromised the interpreta-
tion of the results. Patient selection was performed on SAS 
Software using the appropriate ICD-9-CM (International 
Classification of Diseases, 9th Revision) codes, as shown in 
Table S4. These codes were validated with hospital gynecol-
ogists who employ them for administrative reasons.

Moreover, patients receiving just transvaginal anterior/
posterior colporrhaphy with no concomitant hysterectomy 
were excluded (Table S4), as we sought to focus on major 
surgical interventions with similar indications and outcomes 
performed for advanced apical or multicompartmental POP 
for which a reconstructive approach is needed. Therefore, 
just women undergoing abdominal surgery or transvagi-
nal surgery with concomitant hysterectomy were selected. 
Patients diagnosed with cancer or trauma and patients in the 
major diagnosis category of pregnancy were also excluded. 
Despite having no information on the specific surgical tech-
nique performed on each woman (e.g., sacrocolpopexy), 
ICD-9-CM codes were used to identify the surgical approach 
(Table S4).

We identified 2819 women who received POP surgery 
during the study period and calculated surgical treatment 
rates in each health district of Tuscany. Furthermore, by 
comparing the variables “health district of residence” and 
“health district of provision” available in our database, we 
defined patient mobility as the percentage of women resid-
ing in a certain health district who received surgery in a 
health district other than their district of residence. We then 
attempted to correlate at the health district level mobility 
with treatment rates by calculating Pearson’s correlation 
coefficient.
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Among these 2819 women, we selected those 2556 
patients that had surgery in Tuscan public hospitals that 
provided more than 30 POP interventions during the years 
of analysis (n = 22). Then, we calculated for each patient the 
travel time she would spend to reach any of the 22 hospitals 
included in the study from the centroid of her place of resi-
dence. Unfortunately, information on the place of residence 
was missing for 23 out of 2556 women. Therefore, our final 
study population was reduced to 2533 women. Travel dis-
tances were obtained from the regional road network, avail-
able on the Open Toscana website (http:// open. tosca na. it/). 
For this purpose, each of the 22 hospitals was integrated 
into a GIS environment and geolocated over the 26 health 
districts of Tuscany, as previously shown by our research 
group [44]. The process for estimating travel distances is 
described in Table 1.

Women (n = 2533) were characterized by national-
ity (Italian vs. non-Italian), age class (40–60 vs. 60–80 
vs. > 80 years), and educational level used as a proxy of 
the economic status (elementary or middle school vs. high-
school or university). We also computed for each patient 
the Elixhauser Comorbidity Index [45] using the approach 
described by Van Walraven et al. (2009) suitable for admin-
istrative data [46].

On the other hand, we characterized each hospital (n = 22) 
according to three quality- and efficiency-related features. 
We computed these hospitals’ characteristics (waiting times, 
volumes, length of stay) by referring them to the previous 
year than the one analyzed (thus in the period 2016–2018), 
assuming that hospital choice responded to the quality 
and efficiency indicators of the past year, as described by 
Gutacker et al. [47].

First, after computing for all women waiting times from 
the day when they booked the hospitalization for POP sur-
gery to the day of hospital admission, we calculated median 
waiting times for each hospital. We used the median instead 
of the mean to reduce measurement and coding errors lead-
ing to outlier values. According to the literature, waiting 
times, rather than being influenced by hospital volume and 
capacity, depend on a combination of factors such as insuf-
ficient personnel, prescribing inappropriateness, and overall 
system inefficiency [17].

Second, to assess the hospitals’ efficiency [48], we com-
puted the average length of stay (by removing outliers) after 
POP interventions for each hospital, as information on the 
hospital stay for each patient was available in regional data-
bases. In fact, length of stay is one of the most frequently 
evaluated outcomes to investigate the efficiency of surgical 

Table 1  Characteristics of 
women and hospitals

Women (n = 2533)

Age, mean (± SD) 67.6 (± 9.2) years
Age class, % (n)
 40–60 years 18.7 (473)
 60–80 years 72.7 (1842)
  > 80 years 8.6 (218)

Citizenship, % (n)
 Italian 95.5 (2418)
 Non-Italian 4.5 (115)

Educational level, % (n)
 Low education (elementary or middle school) 69.1 (1469)
 High education (high school or university) 30.9 (657)
 Missing 407
 Elixhauser comorbidity index, % (n)
 0 95.9 (2429)
 1 3.35 (85)
 2 0.7 (18)
 3 0.05 (1)

Travel  timea

 Mean (± SD) 19.1 (± 16.6) minutes
 Median (IQR) 14.7 (7.3–25.6) minutes

Hospitals (n = 22)
 Annual median waiting times, mean (± SD) 148.8 (± 80.6) days
 Annual volumes of POP interventions, mean (± SD) 39.3 (± 26.6)
 Annual average length of stay, mean (± SD) 3.5 (± 0.8) days

http://open.toscana.it/
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care pathways, being closely related to costs and depending 
on the type of intervention [49].

Finally, to assess the hospitals’ quality, we calculated 
for each hospital the overall volumes of POP interventions 
delivered in 2016–2018. Although previous studies have 
pointed out some limitations in using volumes as indicators 
of quality [50, 51], several papers have demonstrated the 
association between higher volumes and better outcomes, 
making it possible to use volumes as a proxy for hospital 
quality in the absence of other more specific indicators [50, 
52, 53].

Hospital choice

We duplicated individual observations (n = 2533) for the 
number of Tuscan hospitals included (n = 22) and merged 
them with a list of hospitals including their features referred 
to the year prior to when each woman had surgery. We gen-
erated a dichotomous variable hospital choice assuming the 
value one when the hospital where the patient was operated 
on coincided with one of the 22 hospitals. Otherwise, the 
value was zero [21]. Between-hospital patient choice was 
explored through mixed logit models, which properly allow 
to account for heterogeneity in preferences by enabling coef-
ficients to vary between patients and relaxing the assumption 
of independence from irrelevant alternatives [22].

More particularly, mixed logit models allow specifying 
dependent variables that have random coefficients, i.e., coef-
ficients that vary randomly for each combination of patient 
and hospital. Hence, in our model, we have specified that 
the coefficient of travel times was unique—and, therefore, 
random—for each combination of patient and hospital cre-
ated through the duplication process since travel times were 
calculated at the individual level. In contrast, the coefficients 
of hospital-level attributes (waiting times, volumes, length 
of stay) were the same for all patient replicates since such 
attributes were calculated at the hospital level. Please, see 
Table S5 to better understand how the database was con-
structed, and the caption of Table 2 for further details on the 
model selection and validation process.

We built three models. Model 1 only included the main 
effects—waiting times (computed at the hospital level) and 
travel times (computed at the individual level). Travel times 
were added into the models as natural logarithms and were 
considered to have random coefficients varying among 
patients for each combination with the 22 hospitals. Model 
2 also incorporated the other two quality- and efficiency-
related hospital characteristics (total numbers of interven-
tions and average length of stay).

To account for additional characteristics that could con-
siderably influence women’s preferences and control for 
unobserved time-invariant heterogeneity across hospitals, we 
included Hospital Fixed Effects in Model 3, which absorb 

potential differences between hospitals that are persistent 
during the study period [54]. In addition, the women’s soci-
odemographic features were gradually added one-by-one to 
Model 3 as interactions with hospital attributes to explore 
how the sociodemographic background modified the effect 
of travel times, waiting times, and the other hospital attrib-
utes considered [21].

Finally, we estimated the effect of a change in travel and 
waiting times (main effects) on patient choice by computing 
the elasticity of demand at the individual level. Elasticity 
calculation was performed according to the elasticity model 
proposed by Sivey et al. [22]. Elasticity corresponds to the 
percentage change in demand associated with a 1% change 
in travel/waiting times and is expressed as mean elasticity of 
demand averaged across all Tuscan hospitals.

Results

During the study period, 2819 women residing in Tuscany 
received POP surgery. Considering the female popula-
tion over 40 years and residing in Tuscany from 2017 to 
2019—which was obtained from the Aggregated Popula-
tion Flow of Tuscany—, we computed treatment rates at 
the regional level and for each health districts, considering 
at the same time patient mobility across health districts and 
the type of intervention (Fig. 1 and Fig S3). Overall, 112.6 
per 100,000 women underwent POP surgery in the 3-year 
period 2017–2019. However, treatment rates vary widely 
among health districts, as shown by the 5.4-fold variation 
between the lowest-rate and the highest rate districts (from 
56 to 302 per 100,000).

Comparing the variables “health district of residence” 
and “health district of provision”, total treatment rates in 
each health district were split according to where the pro-
vider hospital was located (Fig. 1). Six of the 26 health 
districts of Tuscany lacked a provider hospital within their 
territory (Florence North-West, Lunigiana, Valdichiana 
Arezzo) or had a provider hospital that delivered less than 
30 interventions during the study period thus being excluded 
in following analyses (Elba, Livorno, Valle del Serchio). 
Figure 2 confirms this evidence, showing that from 2017 to 
2019, there was 100% mobility from health districts lacking 
provider hospitals (Florence North-West, Lunigiana, Valdi-
chiana Arezzo) to other districts. In addition, mobility from 
the Elba and Livorno districts, which had a provider hos-
pital delivering less than 30 interventions, was about 85%. 
Except for the Lunigiana district, treatment rates in the other 
four districts with high mobility percentages were below 
the regional average (112.6), being among the ten lowest in 
Tuscany (Fig. 1 and Fig S3). Pearson’s coefficient showed 
an indirect correlation between mobility and treatment rates, 
although this association was rather weak (− 0.25).
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Population and hospitals

Among the 2819 residing women that received POP surgery, 
2556 women were operated on in the 22 public Tuscan hos-
pitals that provided more than 30 interventions during the 
study period. As information on the place residence was 
missing for 23 women (0.9% of the total), our final study 
population included 2533 patients. To perform regression 

analyses, the women’s data were duplicated for the number 
of Tuscan hospitals (n = 22); therefore, we obtained 55,726 
observations.

As shown in Table 1, the mean age of our patients was 
67.6 (± 9.2) years, with 73% of women aged between 60 and 
80 years. Most of them (95%) were Italian, and 69% of them 
had a low education. Most women (96%) had no comorbidi-
ties. Travel distances were expressed in time (minutes) and 

Table 2  Results of mixed logit 
models

Bold values represent statistically significant coefficients
The model was performed on Stata Software using the “mixlogit” program. The cluster-robust standard 
error option was specified to account for clustering at the provider level; 50 Halton draws were used for the 
simulation, as appropriate
The coefficients represent the mean relative utility of each attribute conditional on the other attribute, 
whereas the standard deviation of random coefficients reflects the degree of heterogeneity among patients 
in the utility of the given attribute
Significance levels: *p < .05; **p < .01; ***p < .001

Mixed logit regression models (55,726 observations)

Model 1 Model 2 Model 3

Coeff. SE Coeff. SE Coeff. SE

Main effects
 Waiting times − 0.003*** 0.001 − 0.001 0.001 − 0.003 0.003
 Ln (travel times) − 2.835*** 0.068 − 2.891*** 0.072 − 1.921*** 0.340

Hospital attributes
 Total number of interventions 0.018*** 0.001 0.017* 0.008
 Average length of stay 0.016 0.036 − 0.042 0.311

Interactions with patient features
 Waiting times
  x Low education − 0.001 0.001
  x Elixhauser 0.004 0.002
  x Age class − 0.001 0.001
  x Nationality − 0.001 0.002

 Ln (travel times)
  x Low education − 0.717*** 0.109
  x Elixhauser − 0.443 0.278
  x Age class − 0.107 0.101
  x Nationality − 0.405 0.288

 Total number of interventions
  x Low education − 0.005* 0.002
  x Elixhauser 0.005 0.005
  x Age class − 0.001 0.002
  x Nationality − 0.008 0.006

 Average length of stay
  x Low education − 0.024 0.087
  x Elixhauser − 0.893** 0.286
  x Age class 0.083 0.083
  x Nationality 0.254 0.208

 Standard deviation of individual heterogeneity
  Ln (travel times) 1.040*** 0.058 1.111*** 0.061 1.112*** 0.075
  Hospital Fixed Effects No No Yes

 Log-likelihood − 3854.9 − 3635.9 − 2893.8
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incorporated in the statistical models as natural logarithms to 
normalize data distribution. The mean travel time from the 
place of residence to the chosen hospital was 19.1 (± 16.6) 
minutes.

As for the hospitals’ characteristics (Table 1), the annual 
median waiting times were, on average, 148.8 (± 80.6) days, 
while the annual average length of stay was 3.5 (± 0.8) days. 
Finally, the annual volumes of POP interventions provided 
by the 22 hospitals that delivered more than 30 interventions 
during the study period were, on average, 39.3 (± 26.6).

Hospital choice

As emerged from Model 1, the main effects were statistically 
significant (Table 2). The negative sign of the coefficients 
means that patient choice was negatively and significantly 
influenced by longer waiting (p < 0.001) and travel times 
(p < 0.001). Therefore, women preferred hospitals nearby 
and with shorter waiting times, even though the effect of 
travel times was greater than the effect of waiting times. 
Furthermore, there was a significant preference heterogene-
ity for lognormally distributed travel times (p < 0.001). After 
the inclusion of hospital attributes (Model 2), the coefficient 
of travel times remained negative and statistically significant 
(p < 0.001), while waiting times lost significance. Model 
2 also showed that patients chose hospitals that provided 
higher numbers of total interventions (p < 0.001). There was 
once again a significant preference heterogeneity for travel 
times (p < 0.001).

In Model 3, which also included Hospital Fixed Effects, 
interaction between educational level and travel times 

revealed that poorly educated women chose distant hospitals 
less frequently than highly educated ones, thus preferring 
nearby facilities (p < 0.001). Model 3 also showed that less 
educated women chose more frequently hospitals deliver-
ing lower volumes of interventions (p = 0.029). Furthermore, 
Model 3 suggested that women with more comorbidities 
were more likely to choose hospitals with shorter average 
length of stay (p = 0.002). In general, the largest effect was 
observed for interactions between educational level and 
travel distance and between number of comorbidities and 
hospital stay. Finally, the effects of age and nationality were 
never significant.

As shown in Table 3, the mean travel time elasticity for 
the three Models was -1.36%, -1.31%, and -0.77%, respec-
tively. Focusing on Model 3, it means that the chance 
of choosing a hospital would decrease by 0.77% for a 
1% increase in the natural logarithm of travel times. For 
instance, considering a 20-min trip [Ln (travel times) = 3.0)], 
the chance of choosing that hospital would fall by 15.5% for 
a 20% increase in Ln (travel times), from 3.0 to 3.6—which 
means a 37-min travel. On the contrary, we computed the 
mean waiting time elasticity only for Model 1 (− 0.27%) 
because the effect of waiting times in Model 2 and Model 3 
was not significant.

Discussion

In this paper, we applied mixed logit regression models to 
the hospital choice for POP surgery. We investigated the 
relationship between the hospital choice and the patient’s 

Fig. 1  Three-year treatment rates for POP surgery in each health dis-
trict of Tuscany from 2017 to 2019 (per 100,000 women). Treatment 
rates were computed by dividing the number of POP interventions 
for the 2017–19 female population residing in each health district 
regardless of where the intervention was provided. Total treatment 
rates were also split based on whether the provider hospital was in 

the same health district where each woman resided or in a different 
one. This information was obtained by comparing the two variables 
“health district of residence” and “health district of provision”. To 
visually observe patient mobility on the geographical map of Tus-
cany, please see Fig. 2
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willingness to travel and to wait, considering at the same 
time other quality- and efficiency-related hospital charac-
teristics and the women’s available demographic data. We 
found that travel times more than waiting times influenced 
between-hospital patient choices. Proximity (shorter travel 
times) was the main determinant of the hospital choice, as 
confirmed by regression models in which travel time abso-
lute coefficients were the highest. The average elasticity 

was higher for travel than for waiting times, supporting 
previous results.

Interaction analysis showed that poorly educated women 
were less likely to choose distant hospitals and hospitals 
providing a greater total amount of interventions compared 
to their counterpart. Taking the educational level as a proxy 
of the socioeconomic status, this evidence suggests that the 
hospital choice of women with potential financial trouble 

Fig. 2  Mobility for POP surgery across the health districts of the Tuscany Region, expressed as percentage of POP interventions delivered out-
side the health district of residence
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might have been restricted by limited travel means. The dif-
ficulty in accessing health services by vulnerable groups 
raises concerns over vertical equity—intended as the allo-
cation of different resources for different needs. On the 
other hand, women with multiple comorbidities preferred 
hospitals with shorter lengths of stay, suggesting that women 
with a more complex clinical profile sought to choose the 
most efficient hospital possible to receive surgery. Since the 
previous literature suggests that robotic and laparoscopic 
interventions ensure shorter length of stay, the perception 
of hospital efficiency may be related to the provision of 
minimally invasive surgery, which could be a determinant 
of hospital choice [55, 56].

These findings are in line with the literature. Several 
studies have demonstrated that the main determinants of 
the hospital choice are distances and waiting times [21, 47, 
57, 58]. For instance, we found that mean travel times were 
19.1 (± 16.6) minutes. A previous study from New Mexico, 
USA, investigating the determinants of patient choice for 
conservative vs. surgical management showed that patients 
choosing POP surgery had a geometric travel mean of 19.5 
miles [59]. Furthermore, we found that socioeconomic con-
ditions widely influenced the hospital choice, with a sig-
nificant pro-rich inequity in the access to health services, as 
previously shown [60–64].

Possible solutions to vertical inequality may be improved 
public and patient transportation to mitigate the effect of 
distance, a more uniform implementation and diffusion of 
new technologies (e.g., robotic surgical systems) that make 
hospitals perceived as being of better quality, and availabil-
ity of nearby accommodations affiliated with the hospital. 
In addition, inequity may benefit from an improved planning 
and organizational capacity at the point of service, which 
may consist of a more uniform booking system for elective 
surgery at the regional level. Finally, the empowerment of 
telemedicine and teleconsultation for presurgical evaluation 
could reduce the impact of travel distance.

The main limits of this work are related to the data quality 
and availability. First, possible gaps in the harmonization of 
the various booking systems for elective surgery may affect 

the waiting time measurement from regional health data-
bases, leading to an underestimation of the effect. Second, 
administrative databases lack information on some patient 
characteristics, such as income brackets, family conditions, 
lifestyle, the employment status, and the place of residence. 
In fact, unlike clinical registries, administrative data do not 
allow the exact clinical profile of patients to be captured due 
to their intrinsic nature. This limitation was partly overcome 
by the use of mixed logit models, which allowed specifying 
individual random coefficients, thus accounting for the het-
erogeneity of unobserved preferences [54]. Third, potential 
coding error might have affected the correct identification 
of the surgical approach used for each woman (e.g., robotic 
surgery). In addition, details on the specific surgical tech-
nique used for each patient (e.g., sacrocolpopexy) and on 
the POP stage (according to the POP quantification system) 
were missing. As another limitation, our findings are not 
generalizable at the national level since our work was carried 
out in a single region.

Furthermore, we could not establish if patients were 
aware of possible alternative providers in choosing hospitals 
for surgery; so, we just knew where patients were operated 
on, ignoring whether their choice was taken actively or not 
[15]. In addition, we could not determine to which extent 
recommendations by general practitioners and private spe-
cialists influenced patient choice. Finally, we explore just 
between-hospital patient choice for POP surgery, and not 
patient choice for conservative vs. surgical treatment [59], as 
we lacked individually collected data from the entire Tuscan 
female population.

Therefore, we propose to perform further studies to 
explore individual preferences and better define the decision-
making process by patients and physicians. For this purpose, 
the main determinants of both patient choice and physicians’ 
prescriptive behaviors could be intercepted through Discrete 
Choice Experiments (DCEs). DCEs are quasi-experimental 
analyses in which surveys can be administered to patients 
or physicians after a randomization process to make them 
choose between different hypothetical scenarios according 
to several attributes identified from the literature to be the 
main factors influencing their choices [42, 65].

Despite these limits, this is the first paper—to our knowl-
edge—investigating between-hospital patient choice for POP 
surgery in Italy. Moreover, while previous studies on patient 
choice for POP surgery were performed (outside the Italian 
context) by employing survey data [65, 66], we used real-
world administrative health data, which have been largely 
adopted by health policymakers and managers to assess hos-
pital performance [67]. Health administrative data of Tus-
cany are well-validated and reliable sources as their quality 
is routinely checked by the Regional Health Information 
System Office. Very similar data sources and methodologies 
were previously employed by Seghieri et al. [21]. We tried to 

Table 3  Average elasticities of demand for travel times and waiting 
times (expressed as percentages)

Elasticity for waiting times in Models 2 and 3 was not computed as 
the variable was not statistically significant

Elasticities

Ln (travel times) Waiting times

Mean SD Mean SD

Model 1 − 1.36 0.87 − 0.27 0.24
Model 2 − 1.31 0.88  −  − 
Model 3 − 0.77 − 0.60  −  − 
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apply the same validated study design to a different clinical 
context, replicating data management and analysis methods.

Furthermore, this paper shows the existence of large vari-
ation in treatment rates for POP in Tuscany, providing an 
insight into some determinants of unwarranted variation 
[68]. As a matter of fact, travel distances were the main 
determinants of the hospital choice for POP surgery; and 
the health districts with no provider hospitals or with hos-
pitals providing few interventions—from which there was 
greater mobility—had among the lowest treatment rates 
in Tuscany. We also observed a negative, albeit weak, cor-
relation between mobility and treatment rates. Given that 
women—particularly, less educated women—tend to travel 
short distances to receive POP surgery, the need to travel 
and move for receiving surgery (related to the lack of sup-
ply) could discourage women, especially less educated ones, 
from undergoing POP surgery. This could result in an under-
treatment that might not be justified by the real differences 
in women’s needs. In any case, our study can only suggest 
this conclusion, not having sufficient inferential statistical 
power to prove it with certainty.

Conclusions

We found that the between-hospital choice of patients requir-
ing major POP surgery in Tuscany was influenced mainly by 
travel times, and partially by waiting times. Less educated 
women preferred hospitals nearby and hospitals providing 
lower volumes of interventions compared to women with 
higher education, while women with comorbidities received 
surgery in more efficient hospitals. These findings stress 
the importance of exploring and tracking health equity, 
particularly vertical equity—which is related to the iden-
tification of population subgroups with peculiar needs—, 
in order to improve, quality, efficiency and accessibility of 
health services [21, 69]. Managers and policymakers should 
consider how patients behave in choosing providers to miti-
gate patients’ unmet needs and equity gaps [62]. Finally, 
the information asymmetry between health providers and 
users seems to be accentuated for the weaker socioeconomic 
groups, potentially suggesting the failure of quasi-market 
policies based on the assumption of rational choices taken 
by well-informed individuals [70].
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