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Abstract
Background: Understanding patient preferences in emergency departments (EDs) can provide useful information
to enhance patient-centred care and improve patient’s experience in hospitals. This study sought to find evidence
about patients’ preference for physicians when receiving services in EDs in Iran.
Methods: In this discrete choice experiment survey, 811 respondents completed the scenarios with 5 attributes,
including type of physicians, price of services, time to receive services, physician work experience, and physician
responsibility. Analyses were conducted for different social and economic groups as well as for the total population.
Results: This study showed that the willingness to pay (WTP) for being visited by a physician with a high sense of
responsibility was 67.104US$. WTP for being visited by an emergency medicine specialist (EMS) was 22.148US$. WTP
for receiving ED services 1 min earlier was 0.417US$ and for being visited by 1 year higher experienced physician
was 0.866US$. WTP varied across different age groups, sex, health status, education, and income groups.
Conclusion: As the expertise and experience of providers are important factors in selecting physicians in EDs by
the patients, providing this information to patients when they want to select their providers can promote patientcentred care. This information can decrease patients’ uncertainty in the selection of their services and improve their
experience in hospitals.
Keywords: Patient preferences, Emergency departments, Willingness to pay, Discrete choice experiment, Iran

Introduction
As the main entrance of hospitals, emergency departments (EDs) are the first providers of acute care services
for the patients [1]. EDs are responsible for providing
initial treatment for a wide range of diseases and injuries, and, in many cases, they play a vital role in saving
patients’ life. In Iran, these services can be delivered by
general physicians (GPs) who are trained to provide
emergency medical services or by emergency medicine
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specialists (EMSs) who are qualified to deliver treatments for many types of emergencies [2].
Changes in disease patterns, increases in hospital costs,
technological changes, and increases in patient expectations have brought several new challenges to health systems worldwide. The demand for ED services has been
increased dramatically in recent years, and overcrowding
of EDs is one of the main challenges of health systems.
Patients are now more aware of their rights in terms of
how to receive health care services. As a result, they now
prefer to choose their health care providers and seek
high-quality services [3–5]. Since patients consider services delivered by the specialists to have higher quality
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than those provided by GPs, access to the EMSs has become one of the expectations of patients admitting to
EDs [6, 7].
Although each hospital in Iran has ED, there are not
enough EMS graduates in Iran to provide emergency
services. Thus, trained GPs provide emergency services
in most EDs in Iran [2, 8]. The first cohort of EMSs was
graduated in 2005. Although a report has shown that
302 EMSs were available in the country in 2013 [9],
there are no accurate statistics about the number of
EMSs working in the hospitals. The existing evidence indicates a lack of EMSs in EDs, and GPs are the primary
provider of emergency services in Iran. Hospitals in Iran
tend to hire GPs to work in ED because the number of
trained GPs in Iran is high; as a result, it is less costly to
employ and retain GPs in ED in both developed and less
developed regions [10, 11].
Several factors affect patient preferences for choosing
physicians. Patients prefer to access physicians at a time
and place where they require medical emergency services. The distance between the physician’s office and
the patient’s residence or work is important in choosing
a physician. The cost of medical care is another critical
factor influencing the choice of physician. This is especially important when it is costly to have an appointment
with the doctor, the patient’s income is low, and the
patient does not have insurance coverage [12]. Patients
also prefer physicians with more knowledge, skills, and
experience.
Health policymakers need to know patients’ preferences regarding the provision of service in EDs in order
to provide high-quality services. Identifying the key factors that patients consider in choosing their physicians
in ED helps hospital managers invest their resources in
areas patients perceive to be important to them. This, in
turn, leads to an improvement in the quality of services
provided to patients. Using a discrete choice experiment
(DCE) – a scientific method for finding the stated preferences of the people – we sought to find evidence
about the patients’ preferences in the selection of physicians in ED at the time of receiving services in Iran.
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Methods
Survey design and data collection

In this mixed-method study, we applied a DCE to find
patients’ preferences in ED. We first determined the attributes and their levels from reviewing the literature
and interviewing 12 professions (4 EMSs, 5 GPs, and 3
health policymakers) to design the experiment. The
participants were interviewed by phone, and they were
selected using a snowball sampling method. In this
method, each profession nominated the next participant
for the interview. In this stage, we identified 29 attributes. The attributes were shared with 17 experts via
email for scoring to choose 5 attributes with the highest
scores. These experts consisted of 5 GPs, 5 EMSs, 4
health economists, and 3 health policymakers. They
were found by searching the Internet and selected based
on their resumes. The five attributes with the highest
scores were the price of receiving services, physician
years of experience, time to receive services, type of
physician, and sense of responsibility of the physician.
The selected attributes and their definitions and levels
are presented in Table 1.
D-efficiency criteria were used to select the efficient
mix of attributes and the choice set for the final experiment. Finally, 12 choice sets were selected with two alternatives. In each choice set, the respondents should
select one alternative of GP or EMS for treatment.
The following formula was used to calculate sample
size for DCE [13]:
n>

500  c
:
ta

ð1Þ

Where n is the minimum sample size, c is the largest
number of levels for any of the attributes (4 in the
present study), t is the number of choice tasks (12 in this
study), and a is the number of alternatives (2 in the
current study). Based on Eq. 1, the minimum sample size
needed for the DCE is 83. By including 20 additional
samples for every 31 provinces, the minimum sample
size was estimated to be 703.

Table 1 The attributes and their definition and levels
Attribute Price (pr)

Experience (exp)

Time (tm)

Physician type (pt)

Definition Price of receiving
emergency service by a
physician

Physician experience
(in years) working in
ED

Waiting time to
receive ED
service

Type of Physician
Sense of responsibility and effort of
responsible for the treatment the physician in treating the patient
of patients

Levels

Number
of levels

Responsibility (rsp)

Free

2 years

Immediately

General physician

Low

0.66US$

5 years

15 min

Emergency medicine
specialist

Middle

1.33US$

10 years

30 min

3.33US$

20 years

60 min

4

4

4

High

2

3
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The survey contained questions about respondent’s
age, sex, province of residence, living area (urban or
rural area), education level, household income. The survey also consisted of a self-perceived visual analogue
scale (VAS) question about the household’s financial status, a self-perceived VAS question about the respondent’s health status, and 12 choice sets for preferences of
respondents about ED treatment.
An internet-based questionnaire was designed to collect data for the analysis. Internet surveys were found to
be an appropriate method for data collection in DCE
surveys [12, 14, 15]. After contacting the Iranian Telecommunication Center (ITC) and receiving the permissions for access to the mobile phone database, 2000
phone numbers were selected randomly across the country using a random calculator software available in the
ITC database. Of the total 2000 sent text messages, 1610
were received by the users, and the remaining messages
were not delivered to the users. Among those who received the text messages, 837 answered the questions
completely (response rate = 51.98%). Before starting the
survey, the participants were called to provide detailed
instructions on participating in the survey. The link to
the questions was then sent by a short message panel to
participants to complete the survey questionnaire. We
included a question in the survey with an obvious correct answer and removed those participants who provided a wrong answer to this question (12 respondents)
from the final sample. Additionally, we excluded those
participants who answered the questions faster than the
regular time of answering (1.5 min) (14 respondents).
This yielded a final sample size of 811 respondents,
which was more than the estimated minimum sample
size for the study.

attribute for simplicity. β s are the coefficient of the attributes. Since the utility of attributes was not directly
observed and only the preferences of each individual
were observed (choosing each choice set meant higher
utility compared to other choices), the coefficient of each
attribute could be estimated by a mixed logistic regression estimator. Price variable was added into the model
to calculate WTP for each type of physician (in this formula for GPs). The monetary value of other attributes
was calculated using the following formula:
.
σU
β
σpt1
.
WTP ðpt Þ ¼ −
¼− 4:
ð4Þ
σU
β1
σpr
Where pt1 was the selection of GP, and β4 was the coefficient of GP attribute and β1 was the coefficient of pr.
All financial data were collected in IR.Rials, which converted to US$ with the currency exchange rate of
150,000IR.Rials–1US$. All analyses were conducted
using STATA statistical software version 13.1.

Results
Descriptive statistics

The average age of participants was 32.21 ± 11.01 years.
Of the 811 participants, 518 (63.88%) were females, and
293 (36.12%) were males. 20.73% had high school or less
educational attainment, 4.79% had technician degrees,
34.91% had bachelor’s degrees, and the remaining had
higher than a bachelor’s degree. The average monthly income was 346.08US$ ± 177.66US$. The average VAS
score for self-perceived health status was 8.11 ± 2.09 and
for self-perceived financial status was 4.95 ± 2.12.
Regression results

Statistical analysis

A random utility approach was used for the calculation
of willingness to pay (WTP). Suppose that individual k
wants to choose between i and j (GP or EMS) alternatives. The selection is rational and is based on the utility
maximization of the individual. Thus, individual k will
select the alternative i over j only if:
U ki ≥U kj ;

ð2Þ

where U is the expected utility of selection alternative i
or j. The utility value for individual k can be specified as:
U k ¼ ∝1 þ β1 pr k þ β2 expk þ β3 tmk þ β4 pt k
þ β5 rspk þ εk :

ð3Þ

Where pr, exp, tm, pt, and rsp are attributes discussed in
Table 1 and εk is the error term of unobserved factors.
The levels should be added to the utility model for each
attribute. We eliminated adding the levels of each

Table 2 shows the results of mixed logistic regression.
The statistically significant coefficient on price variable
(pr coefficient = − 0.003, P-value = 0.034) indicated that
losing less money is favourable for the participants. The
coefficient on experience (exp) was found to be 0.028
and statistically significant (P-value< 0.001). This suggested that more experienced physicians are favourable
choices among the respondents. The statistically significantly negative coefficient on time to receive services
(tm coefficient = − 0.013, P-value< 0.001) indicated that
people like to receive services earlier. Respondents also
preferred to receive services from EMS than GPs (coefficient = 0.706, P-value< 0.001). Besides, people preferred
to pay more to receive services for physicians with a
high (coefficient = 2.138, P-value< 0.001) and middle (coefficient = 1.327, P-value< 0.001) sense of responsibility.
Table 3 shows the WTP of people for service delivery
in ED. As shown in the table, people were willing to pay
WTP 0.866US$ for a one-year higher physician
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Table 2 Mixed logistic regression results
Coefficient

Standard Error

P-value

95% Confidence Interval

Price (pr)

−0. 031

0.001

0.034

−0.060 to − 0.0024

Experience (exp)

0.028

0.003

0.000

0.022 to 0.033

Time (tm)

−0.013

0.001

0.000

−0.015 to − 0.012

0.706

0.042

0.000

0.623 to 0.788

High

2.138

0.066

0.000

2.008 to 2.268

Middle (Ref.)

1.327

0.045

0.000

1.239 to 1.416

0.829

0.047

0.000

0.738 to 0.921

High

1.102

0.069

0.000

0.966 to 1.237

Middle

0.386

0.084

0.000

0.221 to 0.551

Choice
Mean

Physician type (pt)
General physician (Ref.)
Emergency medicine specialist
Responsibility (rsp)

Low
Standard Deviation
Physician type (pt)
Emergency medicine specialist
Responsibility (rsp)

Low (Ref.)
Ref. reference category in the regression

experience (P-value = 0.033). They were also willing to
pay 0.417US$ for being visited 1 min earlier (P-value =
0.034). Furthermore, they were willing to pay 22.148US$
for being visited by an EMS instead of a GP. WTP of
people for a physician with a high and middle sense of
responsibility was 67.10US$ (P-value = 0.034) and 41.67
US$ (P-value = 19.770), respectively.
Table 4 shows WTP for service delivery in the ED
among different groups. The mixed logistic regression
model has transposed for the ease of comparing WTP of
attributes in different groups. As shown in the table,
WTP for EMS for respondents with high school or less
educational attainment was 6.70US$, while it was
64.27US$ for those having bachelor’s degrees and

26.38US$ for higher educated groups. Nonetheless, only
the less-educated WTP was statistically significant. WTP
for male EMS was 25.36 US$, whereas it was 19.29US$
for female EMS. WTP for EMS in people with average
health status was 8.01 US$. Additionally, WTP for EMS
for those aged between 25 and 45 years was found to be
23.63US$. WTP for EMS for the low-income group,
self-perceived low financial status, and middle selfperceived financial status was 8.76US$, 9.58US$ and
20.79US$, respectively.
WTP for receiving services 1 min earlier among the
high school or less educational attainment group was
0.096US$. This figure for the average health status
group, people aged between 25 and 45 years old, and

Table 3 Willingness to pay (WTP) of people for service delivery in emergency departments
Choice

WTP

Standard Error

P-value

95% Confidence Interval

Experience (exp)

0.866

0.407

0.033

0.068 to 1.663

Time (tm)

−0.417

0.197

0.034

−0.804 to − 0.030

22.148

10.326

0.032

1.910 to 42.386

High

67.104

31.607

0.034

5.155 to 29.053

Middle

41.667

19.770

0.035

2.919 to 80.416

Physician type (pt)
General physician (Ref.)
Emergency medicine specialist
Responsibility (rsp)

Low (Ref.)
Ref. reference category in the regression
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Table 4 Willingness to pay (WTP) for service delivery in emergency departments in different groups
Variable
High school or less education

Emergency Medicine Specialist

Time to Receive Services

Physician Experience

WTP

Standard Error

WTP

Standard Error

WTP

Standard Error

6.699**

2.960

−0.096**

0.048

0.376**

0.176

Bachelor’s degree

64.272

163.588

−1.710

4.377

2.602

6.626

More than bachelor’s degree

26.377

16.597

−0.373

0.236

0.831

0.519

Males

25.036

16.009

−0.457

0.296

0.999

0.641

Females

19.290

12.754

−0.354

0.238

0.683

0.459

Low health status

5.279

3.402

−0.126

0.082

0.217

0.161

Average health status

8.011**

2.833

−0.179**

0.066

0.306**

0.121

High health status

116.289

323.951

−1.943

5.427

4.415

12.284

Age < 25 years

23.838

24.651

−0.497

0.521

1.174

1.227

Age 25–45 years

23.636*

14.118

−0.409*

0.247

0.871*

0.521

Age > 45 years

15.338

15.955

−0.327

0.346

0.397

0.437

Low income

8.760**

4.039

−0.197**

0.095

0.440**

0.215

High income

40.074

34.734

0.6913

0.603

1.410

1.218

Low financial status

9.585**

4.369

−0.204**

0.096

0.411**

0.196

Middle financial status

20.789*

11.972

−0.358*

0.209

0.799*

0.465

High financial status

−64.888

173.920

1.215

3.239

−2.244

6.039

Note: **P-value< 0.05, * P-value< 0.10

low-income groups, low and middle self-perceived financial status were − 0.179US$, − 0.409US$, − 0.197US$, −
0.204US$ and − 0.358US$, respectively. In addition,
WTP for a physician with 1 year greater experience was
0.376US$ for the high school or less educational attainment group. This figure was 0.306US$, 0.440US$,
0.871US$, 0.440US$, and 0.411US$ for respondents with
average health status, aged between 24 and 45 years old,
low income and low and middle financial status,
respectively.
Table 5 shows the WTP for physicians with a high and
middle sense of responsibility in ED in different groups.
As shown in the table, WTP for a physician with a high
sense of responsibility was 23.403US$ among high
school or less educational attainment groups while it
was 21.841US$ among those with average self-perceived
health status. WTP for physicians with a high sense of
responsibility among low income, low financial status,
middle financial status was 37.041US$, 33.416US$, and
60.786US$, respectively. Moreover, WTP for physicians
with a middle sense of responsibility was 14.023US$
among high school or less educational attainment
groups and 14.735US$ among those with average health
status groups.

Discussion
This study showed that respondents preferred physicians
with greater experience and a high sense of responsibility when they use ED services in Iran. They preferred to
receive services earlier and from EMSs than GPs. A

study in Australia found that people preferred ED clinicians over GPs. They also preferred cheaper services
[16]. Preferring less waiting time for ED services was
confirmed among seniors [17]. A study conducted by
Askari and colleagues in Iran showed that high knowledge, allocating enough time for examination, expressing special attention as the main important factors in
selecting physicians. The performance of the specialist
physician was found to be the most important reason to
select specialists in Tehran, Iran. For emergency care
services, people preferred to receive services from a
physician instead of a nurse or paramedic in the United
Kingdom [18]. This can be because emergency services
are not like other routine health services, and people do
not have time to seek and find good quality services. As
patients do not have enough information about the quality of ED services, their selections are based on their past
knowledge. As patients must choose the best providers
in a very short period and are aware that EMSs have
more ability to provide services, their WTP for services
provided by EMSs is higher than the services provided
by GPs. Between choosing EMSs (might be with high or
low responsibility) and physicians with high responsibilities (GPs or EMs), people select physicians with high responsibilities. This is because patients think that
physicians with high responsibilities have more information about their treatments; thus, they face lower uncertainty in receiving their appropriate services [15, 19].
Policymakers must try to decrease this type of uncertainty
and provide necessary information on the performance
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Table 5 Willingness to pay (WTP) for physicians with high and medium sense of responsibility in emergency departments in
different groups
Variable

High responsibility

Medium responsibility

WTP

Standard Error

WTP

High school or less education

23.403**

10.253

14.023**

Standard Error
6.256

Bachelor’s degree

221.245

566.027

137.443

352.324

More than bachelor’s degree

64.338

40.925

39.653

25.527

Males

77.591

50.146

48.446

31.512

Females

51.771

34.560

31.065

20.950

Low health status

17.601

10.784

9.415

5.978

Average health status

21.841**

7.854

14.735**

5.414

High health status

354.081

989.319

213.736

598.014

Age < 25 years

68.680

71.598

48.133

50.450

Age 25–45 years

68.520*

41.423

42.011

25.624

Age > 45 years

59.405

62.338

29.774

31.543

Low income

37.041*

17.262

22.655**

10.652

High income

103.548

90.402

64.059

56.270

Low financial status

33.416**

15.451

18.866**

8.879

Middle financial status

60.786*

35.333

39.900*

23.365

High financial status

− 166.645

444.005

− 100.756

267.622

Note: **P-value< 0.05, * P-value< 0.10

indicators of physicians to patients to help them to make
an informed selection of a physician. These indicators
should include the structural, process, and outcome indicators of medical service providers. This information system allows patients to seek out physicians and make
informed choices by comparing physician’s performance.
A study in northern England found that people prefer
less waiting time and less traveling time for emergency
services [20]. A study in the United States suggested that
people choose insurance providers that cover the services provided by their physicians. In addition, they are
willing to pay 45US$ more to choose those providers
that allow visiting the physician 3 days sooner; however,
these findings may not be generalizable to ED services
[21]. Another study investigated public care services
preferences and showed that people preferred their own
physicians as they know them and trust the services delivered by them [22].
This study had some limitations. First, although it has
been shown that internet-based surveys are appropriate
in DCE studies, using internet-based platforms might
limit the accessibility of the survey to low-income and
less-educated groups in the population. Thus, future
face-to-face surveys can provide further understanding
about patient preferences in EDs. Second, although we
tried to have a detailed discussion with participants on
how to answer the questions, the scenarios included in
this study might be hard to complete for some participants. To address this limitation, we included a question

with an obvious correct answer to identify and exclude
participants who did not understand the survey questions. Third, since there are differences in payments for
ED services in different countries, the results of this
study might not be generalizable to other countries. As
different types of health insurances and complementary
health insurances are the intermediaries between the patients and the health providers, future DCE studies investigating patients’ selections under the presence of
health insurances can provide further insight into patient’s preferences.

Conclusion
Our study suggested that patients’ WTP for physicians in
EDs was inversely related to the cost of services (especially
among the poor financial status people) and time to receive
services, but also directly related to physicians’ experience,
expertise, and sense of responsibility. As the expertise and
experience of providers are important factors in selecting
physicians in ED by the patients, providing this information
to patients can help patients to make an informed selection
when selecting their physicians. This, in turn, can improve
patient-centerd care in EDs. Availability of high experience
physician and health insurance coverage to reduce the cost
of services can also improve patients’ experience using
health care services in EDs. In addition, as participants are
WTP more to receive services from EMS rather than GPs,
training and retaining physicians with expertise in emergency medicine is highly recommended.
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