
RESEARCH ARTICLE Open Access

Are patients willing to accept longer travel
times to decrease their risk associated with
surgical procedures? A systematic review
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Abstract

Background: Distance to a hospital is an influencing factor for patients´ decision making when choosing a hospital
for surgery. It is unclear whether patients prefer to travel further to regional instead of local hospitals if the risk
associated with elective surgery is lower in the farther hospital. The aim of our systematic review was to investigate
patient preferences for the location of care, taking into consideration surgical outcomes and hospital distance.

Methods: MEDLINE (PubMed), EconLit, PsycInfo and EMBASE were searched until November 2019. We included
experimental choice studies in which participants were asked to make a hypothetical decision where to go for
elective surgery when surgical risk and/or distance to the hospitals vary. There was no restriction on the type of
intervention or study. Reviewers independently extracted data using a standardized form. The number and
proportion of participants willing to accept additional risk to obtain surgery in the local hospital was recorded. We
also extracted factors associated with the decision.

Results: Five studies exploring participants´ preferences for local care were included. In all studies, there were
participants who, independently of a decreased mortality risk or a higher survival benefit in the regional hospital,
adhered to the local hospital. The majority of the patients were willing to travel longer to lower their surgical risk.
Older age and fewer years of formal education were associated with a higher risk tolerance in the local hospital.

Conclusions: Whether patients were willing to travel for a lower surgery-associated risk could not be answered in a
straightforward manner. The studies we identified showed that decision making also relies on factors other than on
rational information on risk or distance to hospital.

Trial registration: International prospective register of ongoing systematic reviews (PROSPERO): CRD42016033655.
Registered 1 January 2016.

Background
Studies show that patients who make an active decision
rarely rely only on a completely rational decision-
making process but rather use other than rational com-
parative information. Patients´ active decision making is
described as an active investigation and acquisition of
information to make a conscious decision on health-
related issues [1]. A scoping review shows that patients’
decision-making process is complex and heterogeneous
[1]. Patients’ decisions often rely on their previous

experiences in a hospital or on social influences such as
recommendations by friends. Another influencing factor
when choosing a hospital is accessibility. Patients prefer
a health care provider that is nearby, so that travel time
will be short. Younger age, higher education and willing-
ness to travel in general are factors associated with more
tolerance toward greater distances to a hospital. Some
studies indicate that the distance to a hospital is even
more important than medical outcomes [1–3]. Besides
surgical reputation and surgical competency, hospital
reputation and distance to the hospital are the primarily
important attributes by which patients choose their sur-
geon [4]. In another study, previous personal experiences
in the hospital were the most frequently stated criterion,
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followed by the hospital’s reputation, recommendation
from one’s own outpatient caregivers, distance from
home and recommendations from relatives [5].
In past years, numerous studies pointed out that in

surgical disciplines in particular, there is a positive rela-
tionship between high-volume hospitals and outcomes,
especially for mortality [6, 7]. To improve patients’ surgi-
cal outcomes, policy makers introduced minimum hos-
pital volumes. Consequently, centralisation of these
procedures occurs. Besides positive effects for the patients’
health on the one hand, centralisation of care to high-
volume hospitals may lead to longer travel distances and
increased travel burden. Patients might prefer local care
for different reasons, for example, because it has advan-
tages in terms of proximity to supportive family members
and other local personal support systems, and it offers the
possibility to receive a continuity of care [8, 9].
Distance to a hospital has a great impact on patients’ de-

cision making, as shown by numerous studies [1–4, 10, 11].
Our main research aim is to investigate whether and to
what extent patients consider surgical risk and travel
distances in their decision-making process when choosing a
hospital for elective surgery.
With our systematic review, we aim to identify choice

experimental studies investigating patient preferences for
the location of a hospital for elective surgery, taking into
consideration surgery-associated outcomes and hospital
distance. Our study should contribute to the discussion
about the need to include patients’ preferences and values
when making health care decisions about centralisation of
clinical care and minimum surgery volumes.

Methods
Protocol and registration
This systematic review was registered with the inter-
national prospective register of systematic reviews
(PROSPERO) (https://www.crd.york.ac.uk/PROSPERO/
display_record.php?RecordID=33655).

Eligibility criteria
We included experimental choice studies in which some
kind of choice behavior measurement (trade-off, standard
gamble, etc.) was performed. Participants needed to make
a hypothetical decision on where to go for elective surgery
when surgery-associated risk and/or distance to the hospi-
tals (in terms of travel time or distance) vary. There was a
restriction neither on the type of intervention nor on the
medical discipline. There was no restriction on eligible
underlying study types. Letters, editorials, and comments
were excluded.

Information sources
A systematic literature search in the MEDLINE (through
PubMed), EconLit, PsycInfo and EMBASE bibliographic

databases was performed from inception until November
2019 (DP, SB). References to the included studies were
retrieved and assessed for relevance. Corresponding
authors of the included studies were contacted to ask
whether they knew any unpublished, recently published
or ongoing studies that could be relevant to our review
(SB). Our search strategy included search terms regard-
ing distance and travel connected with patient prefer-
ences and choice experiments connected with search
terms regarding risks and outcomes in the surgical field.
The full electronic search strategy of MEDLINE is pre-
sented in Additional file 1. Search terms were adapted
for every database searched.

Study selection
Titles and abstracts were screened independently by two
members (DP/JH or DP/ SB) of the research team. The
full text of potentially eligible articles was retrieved, and
two reviewers (DP, SB) independently assessed the eligi-
bility of full texts against the review inclusion criteria.
Any disagreement was resolved by discussion. When no
agreement could be reached, a third member of the team
was asked for final judgment. Data were extracted by
one reviewer (SB) into piloted, structured summary
tables and checked for accuracy and completeness by a
second reviewer (JH). Any disagreement was resolved
when consensus was reached.

Data collection process
For each study, the main characteristics including country,
the kind of scenario and methods to elicit preferences
were extracted. Information about the setting, inclusion
and exclusion criteria and travel time to the hospital were
also extracted. As outcome, the number and proportion of
participants willing to accept additional risk to obtain sur-
gery in the local hospital was recorded. We also extracted
factors associated with the decision.

Risk of bias of individual studies
To judge the risk of bias (RoB) in the included studies,
we referred to the Grading of Recommendations, Assess-
ment, Development and Evaluation (GRADE) publica-
tion on assessing certainty of evidence in the importance
of outcomes and patients’ preferences [12]. Domains in
which the RoB should be assessed are: [1] selection of
participants into the study, [2] completeness of data, [3]
measurement instrument and [4] data analysis. We omit-
ted the second domain (completeness of data) because in
the identified studies, the no-response rate and the loss to
follow-up were not involved. The quality of the included
studies was rated by two reviewers (SB, DP) independ-
ently, and consensus was reached by discussion.
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Results
Study selection
After screening 3553 titles and abstracts, 16 full-text
publications were included for a detailed evaluation. Five
studies met the inclusion criteria. The detailed study
selection process is provided in Fig. 1. A list of the
excluded studies with reasons is provided in
Additional file 2.

Study characteristics
We found three studies performed in the United States
[8, 13, 14], one in Canada [9] and one in Germany [15].
All studies used hypothetical scenarios. In the study by
Finlayson et al., the clinic’s inpatients and outpatients
who were awaiting another kind of elective surgery were
asked to imagine that they had potentially resectable
pancreas cancer [8]. In the study by Landau et al., pa-
tients who were diagnosed with an asymptomatic ab-
dominal aortic aneurysm (AAA), but had no planned
surgery in the immediate future, were to imagine they

had to undergo surgery for their AAA [9]. The third
study, by Chang et al., included parents with children
who were referred to hospital because of suspected heart
abnormalities, but finally none were diagnosed which
subsequently were not confirmed by diagnosis [13]. They
were told to imagine that their children had to undergo
open-heart surgery. Afterward, they were asked to im-
agine the situation for themselves. In the fourth study,
patients who presented themselves for evaluation of a
pelvic mass but with no proved cancer diagnosis, were
asked to imagine that they were diagnosed with ovarian
cancer and scheduled for surgery [14]. In the study by
Burkamp et al., participants were asked to imagine that
they had to make a decision on which hospital to choose
for elective total knee arthroplasty [15].

Characteristics of choice experiments of individual studies
To elicit patients’ preferences, all studies used discrete
choice experiments (DCE). Patients were initially in-
formed about the disease scenarios they should imagine

Fig. 1 Flowchart
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for the DCE. The distances to local and regional hospi-
tals and the surgery-associated risks were presented ei-
ther as text, graphs, and pictograms or as a combination
of these risk presentations. Three studies performed two
different DCEs (see Table 1) [13–15]. Shalowitz et al.
used different risk presentations with different distances
(50 miles with an increased survival benefit in the re-
gional hospital, and 0–250 miles in nine increments with
a fixed risk presented). In the study of Chang et al., in
which parents were requested to make a decision for
their children and for themselves, they were presented
with two different distances for the farther hospital. In
all studies, DCEs started with an equal risk in both the
local and regional hospital. Burkamp et al. used two dif-
ferent outcomes (risk of 90-day mortality and of revi-
sion). In total, four studies used mortality risk. In three
studies, mortality risk in the local hospital increased
stepwise [8, 9, 13] and in the study of Burkamp et al.
[15], mortality risk and risk of revision in the regional
hospital decreased. In the study of Shalowitz et al., the
5-year survival rate increased in the regional hospital.

Results of the DCEs of the individual studies
Participants’ preferences for local care varied between
studies (see Table 2 and Additional file 3). In all studies,
there were participants who, independently of a de-
creased mortality risk [8, 9, 13, 15], revision risk [15] or
a higher survival benefit [14] in the regional hospital, ad-
hered to the local hospital (3–10.7%).In the study by Fin-
layson et al., nearly half of the participants (45%) were
willing to accept an additional risk to receive care locally
[8]. They stratified by strength of preferences for local
care, which showed that 21% of the participants ac-
cepted very high levels of additional risk (10 to > 50 per-
centage points) rather than going to a regional hospital.
Ten percent of participants chose local care, even if the
mortality rate was 100%.In contrast, Landau et al. found
that the majority of participants (91%) did not tolerate
any additional risk to have surgery performed locally
[9].In all studies, a proportion of participants (1–40%)
preferred the regional hospital for treatment although
mortality rates were identical in both hospitals. Only in
the studies by Finlayson et al. and Burkamp et al. (for
the risk of revision), all participants (100%) preferred to
go to the local hospital when risks were equal. The study
by Chang et al. showed that parents were more willing
to travel for their children’s care than for their own to
keep mortality risk low, and that their decision depended
on the travel distance. If the regional hospital distance
was two driving-hours, participants more often chose
the distant hospital compared to a 4-h driving distan-
ce.In Finlayson et al., 45% of the participants preferred
surgery the regional hospital after the risk at the local
hospital was increased in the first step. In the study by

Chang et al., 36.9% (2 h-driving distances) respectively
48.5% (4-h drive) preferred to go to regional hospital for
their child’s surgery when the first increase of the risk in
the local hospital was performed. In the first DCE of
Shalowitz et al., where the distance to regional hospital
was 50 miles, 29% of the participants chose the local
hospital for treatment of ovarian cancer when survival
was slightly higher in regional hospital (34% versus 36%).
Burkamp et al. performed two DCEs, one for 90-day
mortality risk and one for risk of revision. For the risk of
mortality, 92 of 180 participants (51%) chose the re-
gional hospital for surgery when mortality risk decreased
from 1 to 0.8% in regional hospital. When revision risk
in regional hospital decreased by 2 percentage points (10
to 8%), 37% of the participants chose surgery in distant
hospital.

Associated factors
Shalowitz et al. compared patient characteristics of those
who were willing to travel an additional 50 miles for a
6% survival benefit and those who were not willing. Par-
ticipants who were not employed (56% vs. 83%, p = 0.05)
and who rated their own health as good to excellent
(86% vs. 50%, p = 0.04) were more likely to travel. Lan-
dau et al. identified characteristics of patients who pre-
ferred regional care if risks in both hospitals were equal.
A previous treatment in the regional hospital and pres-
ence of others living in the home were factors associated
with acceptance to travel longer distances.
Finlayson et al. performed an ordinal logistic regres-

sion analysis and identified older age and fewer years of
formal education with a higher acceptance of additional
risk of surgery in a local hospital. Burkamp et al. per-
formed a multivariate regression analysis to identify fac-
tors associated with patients’ decisions. Surgery in the
local hospital was preferred despite higher mortality risk
by study participants who were recruited by registration
office (in contrast to hospital recruitment), had a lower
educational level, subjectively attached greater import-
ance to hospital distance, or had friends or acquain-
tances with prior knee replacement surgery in that
hospital. With regard to risk of revision, accessibility by
public traffic and satisfaction with the number of visitors
during a 10-day hospital stay were associated with pref-
erence for local care [15].

Risk of bias of included studies
Critical appraisal of the studies showed that three out of
five studies [8, 9, 13] had a serious risk of bias (RoB).
The RoB for the studies by Shalowitz et al. and Burkamp
et al. was rated as moderate [14, 15]. In domain one, the
selection of participants into the study, two studies
showed a critical RoB [8, 13], one study had a serious [9]
and another two a moderate RoB [14, 15]. In the second
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Table 2 Results of choice experiments

Study (number of patients) Outcome risk in local hospital Outcome in regional hospital Proportions of participants remaining
for surgery in local hospital N (%)

Outcome: mortality

Finlayson (N = 100)a 3% 3% 100 (100%)

6% 3% 45 (45%)

12% 3% 23 (23%)

18% 3% 18 (18%)

23% 3% 17 (17%)

100% 3% 10 (10%)

Outcome: mortality

Landau (N = 67) 2% 2% 40 (60% b)

3% 2% 6 (9%)

4% 2% 5 (7.5%)

9% 2% 2 (3%)

32% 2% 1 (1.5%)

Outcome: mortality

Chang† (N = 103) 3% 3% 85 (82.5%)

Scenario 1 4% 3% 38 (36.9%)

6% 3% 20 (19.4%)

18% 3% 10 (9.7%)

Scenario 2 3% 3% 85 (82.5%)

4% 3% 50 (48.5%)

6% 3% 23 (22.3%)

18% 3% 11 (10.7%)

Outcome: 5-year survival benefit

Shalowitz†† (N = 62) 34% 34% 42 (68%)

34% 36% 18 (29%)

34% 38% 13 (21%)

34% 40% 12 (19%)

34% 42% 7 (11%)

34% 44% 6 (10%)

34% 46% 2 (3%)

34% 48% 2 (3%)

34% 50% 2 (3%)

34% 52% 2 (3%)

34% 54% 2 (3%)

Outcome: mortality

Burkamp (N = 180) 1% 1% 178 (99%)

1% 0,8% 92 (51%)

1% 0,6% 51 (28%)

1% 0,4% 35 (19%)

1% 0,2% 25 (14%)

1% 0% 11 (6%)
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domain, which asked whether the instrument used for
eliciting the relative importance of outcomes was valid
and administered in an appropriate way, all but two
studies [14, 15] showed a serious RoB. In the third do-
main (data analysis), the RoB was rated moderate in all
studies. An overview of the RoB for the included studies
is provided in Table 3.

Discussion
Our systematic review identified five studies that exam-
ined patients’ preferences when trading off between
surgery-associated risks and hospital distances. Both the
surgery-associated risk and the distance seemed to have
an influence on patients’ decision making. In all studies,
there was a general trend toward acceptance of greater
travel distances if the surgical risk in the local hospital
increased. However, in all studies, there was a fraction of
participants who, despite a maximally increased risk, still
preferred to undergo surgery in the local hospital (see
Table 2). This leads to the assumption that, besides risk
and distance, there might be other factors that have an
influence on patients’ decision-making process. One
study identified unemployment and a rating of one’s
own health as good to excellent as characteristics associ-
ated with greater acceptance to travel [14]. Two studies
performed regression analyses to identify participants’
characteristics associated with the decision for the local
hospital even if mortality risk there was higher [8, 15].
Older age and fewer years of formal education were as-
sociated with preferences for local care in the study of
Finlayson et al. [8]. Burkamp et al. also identified lower
school-leaving qualifications as a factor associated with
the willingness to accept higher mortality risks in the
local hospital [15].

Heterogeneity between the studies identified
There was great variation in the characteristics of the in-
cluded studies. The diseases used in the DCEs differed

regarding severity and prognosis, which might have in-
fluenced choice behavior and willingness to travel. First,
prognosis of diseases used in the scenarios varied greatly.
One study used pancreatic cancer, which is one of the
deadliest cancer types, with a 5-year relative survival rate
of 6% for men and 8% for women in Europe [16]. An-
other study chose open-heart surgery (i.e., ventricular
septal defect), which in contrast has a good prognosis
[17].Second, despite the generally hypothetical nature of
the DCEs there were differences between studies regard-
ing the degree patients were affected with the scenario
which likely influenced their ability to imagine being in
the hypothetical situation. There were also differences
regarding the study population. Although all studies
used a hypothetical scenario, in one study [9], partici-
pants really suffered from the disease, which might have
had an impact on the decision-making process. In one
study, participants had the clinical suspicion of ovarian
cancer and were referred to the clinic for clarification
[14]. In contrast, in the study by Chang et al. [13], par-
ents already knew that their children did not have heart
abnormalities [13]. Therefore, decision making in the
first study [14], where participants might receive a can-
cer diagnosis, might have been influenced by anxiety. In
one study, patients had to make a decision between a
local hospital and the regional hospital in which the
study was conducted [9]. Third, in another study, partic-
ipants were asked to imagine the local hospital was the
hospital where the family in general receives care [13].
Research showed that a previously made personal ex-
perience of patients in a hospital was an influencing
factor [5].

Differences in risk presentation
The kind of risk presented in the choice experiments dif-
fered between studies. One study used 5-year survival
benefit [14], whereas the other studies used mortality
risk [8, 9, 13]. Studies show that there are differences in

Table 2 Results of choice experiments (Continued)

Study (number of patients) Outcome risk in local hospital Outcome in regional hospital Proportions of participants remaining
for surgery in local hospital N (%)

Outcome: revision

Burkamp (N = 180) 10% 10% 180 (100%)

10% 8% 67 (37%)

10% 6% 25 (14%)

10% 4% 15 (8%)

10% 2% 10 (6%)

10% 0% 6 (3%)
aIn original study, there were differences in presentation of the results in figures and tables; we refer to the results presented in the result section of the study
bSixty-one participants who were not accepting any additional risk and number of participants accepting additional risk to keep surgery locally
(number calculated)
† Only numbers of the decision of parents for their child’s surgery reported in the original study
††Only DCE1 displayed
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understanding risks and that the framing of the risk at-
tribute (positive [survival] versus negative [mortality])
has an influence on decision-making behaviour in a
DCE [18]. Negative risk framing leads to more risk-
seeking behaviour. Presentation of the risks of the choice
experiments also differed, and only Shalowitz et al. and
Burkamp et al. referred to evidence-based risk commu-
nication such as presentation of risks with both words
and pictograms. Adequate understanding of the risks
presented is an essential precondition to eliciting partici-
pants’ preferences for local care, so it remains question-
able whether the data presented in the studies reflects
patients´ actual preferences. Especially in Finlayson
et al., when participants would stay in the local hospital
even if they had a 100% mortality risk, the question
arises whether they had properly understood the risks
and consequences presented. In the majority of patients,
health literacy is low. In addition, risk presentation was
found to often be ambiguous [19]..

Results of other studies
Previous studies have identified additional factors influ-
encing patients’ choice of hospital for treatment.. The
scoping review of Victoor et al. found that patients con-
sider a variety of structural (e.g., availability), process
(e.g., waiting time) and outcome (e.g., mortality rate)
characteristics of providers [1]. Other studies in this field
identified hospital and surgical reputation, surgical com-
petency, personal experiences the patient had in a hos-
pital and recommendations from relatives or outpatient
personnel as influencing factors [4, 5]. A study by Varke-
visser et al. with empirical data on revealed preferences
of patients with orthopaedic and neurosurgical surgery
showed that extra travel time and good hospital waiting
time performance affected the decisions to visit the hos-
pital closest to patients’ homes [11].

Strengths and limitations
To the best of our knowledge, this is the first systematic
review on patients’ preferences evaluating the trade-offs
between distance to hospital and surgery-associated risks
using choice experiments. Our study has several limita-
tions. First, although we performed a systematic search
and contacted study authors, we might have missed
some relevant studies. The second limitation is that the
included studies had a moderate to high risk of bias. To
assess the RoB of the patients’ preference studies we
used a recently developed tool [12]. However, to the best
of our knowledge it is not yet validated. Another limita-
tion is that generalisability of the study findings is lim-
ited. All studies used a hypothetical scenario in which
patients were asked to make a decision based on an
imagined situation. The impact of the differences in
choice behaviour between participants who were really

suffering the disease and those who were not remains
unclear. However, research shows that discrete choice
experiments (DCEs) could predict real-world decisions
[20]. Results of the studies might not be transferable to
other health care systems and settings. In countries with
relatively large geographical distances and low popula-
tion density, such as Australia, the definition of reason-
able distance to a hospital might differ compared to
countries with higher population density [21]. Two of
the authors (SB, DP) co-authored the study of Burkamp
et al. [15]. Although we were aware of this conflict of
interest, we could not completely exclude an influence
on the quality rating of this study [22].

Conclusions
In all studies, there was a general trend toward the
acceptance of greater travel distances if the surgical risk
in the local hospital increased. The question of whether
patients were willing to travel for a lower surgery-
associated risk could not be answered in a straightfor-
ward manner. The studies we identified showed that de-
cision making does not only rely on rational information
such as risk information and distance to hospital.
Against the background of centralisation of clinical care
and minimum surgery volumes, patient preferences re-
garding hospital choice are crucial to be considered by
national policy decision makers. Our study shows a high
need for more studies that consider patients’ preferences
and values. Future studies should investigate the influ-
ence of hospital distance on decision making, comparing
diseases with different severity and prognosis, comparing
specialised surgery with routine procedures. Risk presen-
tation should rely on the newest risk communication re-
search and a proper understanding that the choice
experiments should be validated by pretesting the sce-
narios. Participants living in different settings (urban,
suburban and rural) should be included to investigate
the influence on willingness to travel.
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