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AbstrACt
Objective Timely access to care and continuity with a 
specific provider are important determinants of patient 
satisfaction when booking appointments in primary care 
settings. Advanced access booking systems restrict 
the majority of providers’ appointment spots for same-
day appointments and keep the number of prebooked 
appointments to a minimum. In the teaching clinic 
environment, continuity with the same provider can be a 
challenge. This study examines trade-offs that patients 
may consider during appointment bookings for six different 
clinical scenarios across a number of key access and 
continuity attributes using a discrete choice experiment 
(DCE) method.
Design Cross-sectional survey.
setting Two urban family medicine teaching clinics in 
Canada.
Participants Convenience sample of 430 patients of 
family medicine clinics aged 18 and older.
Intervention Discrete choice conjoint experiment survey.
Primary outcome measures Patient preferences on six 
attributes: appointment booking method, appointment 
wait time, time spent in the waiting room, appointment 
time convenience, familiarity with healthcare provider and 
position of healthcare provider. Data were analysed by 
hierarchical Bayes analysis to determine estimates of part-
worth utilities for each respondent.
results Patients rated appointment wait time as the most 
highly valued attribute, followed by position of provider, 
then familiarity with the provider. Patients showed a 
significant preference (p<0.02) for their own physician 
for booking of routine annual check-ups and other logical 
preferences across attributes overall and by clinical 
scenario.
Conclusions Patients preferred timely access to their 
primary care team over other attributes in the majority of 
health state scenarios tested, especially urgent issues, 
however they were willing to wait for a check-up. These 
results support the notion that advanced access booking 
systems which leave the majority of appointment spots 
for same day access and still leave a few for continuity 
(check-up) bookings, align well with trends in patient 
preferences.

bACkgrOunD  
Improving the patient experience in outpa-
tient primary care settings is an important 
priority for health policy advisors and health-
care providers.1–4 When patients contact 
primary care clinics for appointments, how 
many days or weeks must they wait for their 
appointments? Will they see providers they 
know best when they are finally seen? How 
long must they wait in reception areas and 
will the appointments be offered at times that 
are convenient for them? Most importantly, 
which attributes of that scheduling/consul-
tation process are priorities for patients and 
which are they willing to trade-off in order to 
have a satisfactory experience in booking and 
attending that appointment?

This study was designed to gain deeper 
understanding of the relative value that 
patients place on various attributes connected 
to each attempt to access their primary 
care providers. We used the discrete choice 
experiment (DCE) method that has been 
used extensively in healthcare research.5–12 
In this method, respondents are presented 
with a questionnaire with varying combina-
tions of different attributes of a decision, for 

strengths and limitations of this study

 ► This study designed a discrete choice experiment 
with input from stakeholders about attributes that 
were important in their context.

 ► The study was conducted in two clinics that are part 
of an academic family medicine department and 
results may not be applicable in other jurisdictions.

 ► The study participants were a convenience sample 
of patients who may have been frequent visitors to 
the practice and their views may not represent all 
patients.
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example, treatment or procedure, and for each combi-
nation, asked to choose which of the options they prefer. 
Patients’ preferences as expressed by part-worth utilities 
(PWUs) are estimated for each decision attribute. The 
importance of each attribute is estimated and the PWUs 
used in simulations to better understand patients’ prefer-
ences for and trade-offs among complete configurations 
of the treatment.

Speed of access and continuity with the same clini-
cian are commonly studied attributes in various clinical 
scenarios and while both are often identified as key prior-
ities for patients they are also attributes that are often in 
conflict with each other in real world clinical practice. The 
interplay between access and continuity may be compli-
cated even more in primary care settings that have inter-
professional teams or in academic clinics where patients 
may be expected to see different types of clinicians (eg, 
nurse vs doctor vs resident physicians). Patients often 
must decide whether to take the appointment offered 
today if it means having to see a provider other than their 
family physician. Will that decision change based on the 
health reason that prompts the appointment request?

By gaining a better understanding of patient prefer-
ences in various health states, clinical teams will be better 
positioned to design health systems in ways that are truly 
patient-centred. Advanced access scheduling systems are 
an example of a redesign strategy used in many primary 
care settings to reduce wait times and improve access 
to clinicians by limiting the proportion of prebooked 
appointments and opening up time for same or next-day 
appointments.10 Advanced access booking has been 
adopted by many primary care clinics around the world 
and its value has been evaluated and generally found to 
be positive.11–15

This study uses DCE in an interprofessional academic 
setting to evaluate patients’ preferences for six attri-
butes of access to their family practice clinic including 
health provider (family physician, resident physician or 
allied health professionals), familiarity with the provider, 
method of booking (telephone vs online) and wait times 
across different clinical scenarios.

MethODs
We conducted a cross-sectional survey with family practice 
patients, using a DCE method that we developed through 
literature review and focus groups with stakeholders.

Questionnaire development
The core of the questionnaire was composed of a DCE. 
DCEs are used regularly and increasingly to study the pref-
erences of patients and physicians for health services and 
products as well as preferences of consumers in general. 
Health applications include in-hospital patient care,16 
colorectal cancer17 and usage of pharmaceuticals.18 Inter-
national Society for Pharmacoeconomics and Outcomes 
Research guidelines19 were followed for the design, 
execution, analysis and interpretations of the DCE.

An initial set of continuity and access attributes was 
derived from the literature. To refine the attributes 
for relevance to the study setting, a focus group discus-
sion was held at each participating clinic. Each group 
included a nurse, receptionist, a resident and a staff 
physician who had been involved with implementing 
advanced access booking. We described the purpose of 
the discussion as assisting with the creation of the survey 
instrument for a survey of patients of these clinics, and 
that participation was voluntary. We provided scenarios 
to practice team members in the focus group, to stimu-
late discussion about attributes. The scenarios reflected 
access attributes from the literature and that the research 
team felt were relevant to primary care: speed of appoint-
ment, appointment with regular clinician who knows the 
patient, type of provider (physician, nurse, resident). 
These attributes were validated by the focus group as 
very important to include. Participants also suggested an 
attribute relating to number of phone calls needed to 
reach the practice for an appointment which was felt to 
be a lower priority and not included in the DCE. We next 
described four scenarios that might affect patients’ access 
preferences (new minor symptom, new urgent symptom, 
anxiety issues, routine check-up) and asked for input on 
these and for additional scenarios that would be rele-
vant in the context of a family practice teaching centre. 
The additional level of online booking was added to the 
appointment booking method attribute, and for type of 
provider, the levels of family doctor, training doctor (resi-
dent) and nurse/nurse practitioner were recommended. 
The wording of attribute levels was also refined through 
discussions and expert judgement of the research team 
(including two physicians involved in implementing open 
access) (table 1).

The fractional factorial random experiment was 
designed using Sawtooth Software SSI Web V.7.0.26, 
as was the whole questionnaire. Each respondent saw a 
series of 10 randomly designed choice sets, each of which 
provided three alternative configurations of a possible 
scenario of waiting times and appointment encounters. 
Two fixed tasks were added to test internal reliability. A 
representative choice task is provided in figure 1. The 
questionnaire began with questions about frequency of 
visits to the clinic usual provider seen and self-reported 
health status, and ended with demographic questions 
after the choice sets. The questionnaire was pilot tested 
for clarity and time-to-complete with four staff members 
of the research team not familiar with the project. Minor 
wording changes were made. The DCE was introduced 
and explained to respondents prior to the first choice 
question.

We hypothesised that patients’ preferences for appoint-
ment arrangements would be related to the nature and 
urgency of health states for those appointments.20 Based 
on literature review and our focus groups, we defined six 
states that may motivate requests for consultations with 
primary healthcare providers. For example, we hypoth-
esised that patients would be relatively less motivated to 
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press for quick appointments if they were seeking routine 
check-ups and more highly motivated if they experienced 
sudden pain or if a child were sick.

A random 1/6 of the sample was presented with each 
of these health states and asked to answer all of the DCE 
choice questions as if they were in that state.

The six health scenarios varied in the DCE were:

1. Imagine that you are in your current state of health 
and develop a new symptom (such as a cold). You are 
pretty sure you know what it is, and you want some 
medication for it.

2. Imagine that you are in your current state of health and 
develop a new symptom (such as unexpected blood in 
stools). You are not sure what the symptom means, and 
you want to consult someone to find out.

3. Imagine that you are in your current state of health 
and develop a new symptom (such as sudden pain). 
You want to see someone to help relieve this unpleas-
ant feeling.

4. Imagine that you are in your current state of health 
and are experiencing recurring increased anxiety due 
to work or family related issues. You want to see some-
one to talk about these changes and how your health 
may be affected.

5. Imagine that you are in your current state of health. 
You are due for a routine check-up or follow-up (such 
as appointments for a chronic condition or a physical 
exam).

6. Imagine that your child or another family member is 
sick. You would like to book an appointment for them 
to see a healthcare provider.

For a DCE study, a sample size of 300–500 subjects is 
generally considered adequate and Johnson’s often-used 
rule-of-thumb calculates a sample of 100 for a DCE having 
our design specifications.21

survey participants
A convenience sample of patients was recruited in 2012 
from two interprofessional family practice teaching clinics 
with which the researchers are affiliated, in Hamilton, 
Ontario, Canada. One clinic serves approximately 17 000 
patients and the other 12 000. The clinics are staffed 
by family physicians (n=30), family medicine residents 
(n=70), nurse practitioners (n=10), mental health ther-
apists (n=6), pharmacists (n=3), occupational therapists 
(n=2) and dieticians (n=2).

Patients aged 18 years or older and able to read English 
well enough to complete the questionnaire were eligible. 
English proficiency was not formally assessed prior to 
initiation of the survey.

The questionnaire was created electronically 
(web-based) and self-administered via computer-assisted 
personal interviews (CAPI). Recruitment was done by a 
research assistant who approached patients in the waiting 
room (clinic A, n=53) while waiting to see their health-
care providers, and through emails to patients who had 
email addresses on file (clinic B, n=377). The research 
assistant initiated the CAPI questionnaire on her laptop 
for patients recruited in the waiting room of clinic A and 
was available for questions.

statistical methods
The experiment was created within Sawtooth Software 
SSI Web as a randomised fractional factorial design. 
The choice data were analysed using hierarchical Bayes 

Table 1 Attributes and levels that comprised the discrete 
choice experiment

Attribute Level 1 Level 2 Level 3

I can book an 
appointment

On the 
internet, 
right now

Over the 
phone, and 
wait less 
than 1 min

Over the 
phone, and 
wait 1 to 
10 min until it 
is answered

I get to see a 
healthcare provider

On the 
same day

In 1–14 days In more than 
14 days

I will spend ___ 
minutes in the 
waiting room

Less than 
15

Between 15 
and 30

More than 30

The appointment 
time is

Exactly 
the time 
of day I 
want

Not exactly 
the time of 
day I want, 
but okay

Not a good 
time at all

I will see a 
healthcare provider 
who knows me

Well Not very well Not at all

The healthcare 
provider is a

Family 
doctor

Training 
doctor 
(resident)

Nurse/nurse 
practitioner

Figure 1 Example of a choice task given to participants in 
the questionnaire.
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estimation (HB) within Sawtooth Software CBC/HB for 
the sample overall.

Aggregate-level multinomial logit (MNL) analysis was 
executed to provide initial-level analysis of the choice 
data as was a basic count-analysis. HB of preference 
coefficients was chosen over MNL since HB largely over-
comes the independence of irrelevant alternatives issue 
of MNL22 and provides preference coefficients for each 
individual respondent. Huber and Train23 found that 
PWU estimates produced by HB and mixed logit were not 
significantly different. HB uses the Metropolis Hastings 
Algorithm, a type of Markov chain Monte Carlo iterative 
procedure that analyses individual choices at the lower 
model level using MNL and then analyses the aggre-
gated data at the upper level using multivariate normal 
methods. The initial burn-in phase was run with 20 000 
iterations with 20 000 additional iterations used for esti-
mating the PWUs.

Internal reliability for the DCE was examined by 
analysing the consistency of the fixed choice tasks that 
were not included in the main analysis. Statistical signifi-
cance testing used a 5% level of risk. Analysis of variance 
(ANOVA), multivariate analysis of variance (MANOVA) 
and independent sample t-tests conducted in R were 
used to explore whether significant differences existed in 
preference coefficients among subgroups formed by the 
randomised health scenarios and other covariates. The 
size of the differences between is described using Cohen’s 
guide to effect24 sizes as represented by eta-squared (or 
partial eta-squared, but equal here).

Simulations were conducted in Sawtooth Software 
SMRT using the randomised first choice simulation 
method. That method was chosen because it attempts to 
mimic the noise inherent in human decisions by auto-
matically adding appropriate error to the levels of the 
attributes included in the simulation scenarios, plus an 
overall error term. We chose the simulation profiles to 
contain the three most important attributes to ensure a 
good split in shares-of-preferences and to provide a range 
of shares across the six scenarios.

Patient and public involvement
This study developed a survey instrument to elicit patient 
preferences based on previous literature of similar patient 
surveys, however patients were not involved in creating 
the version used in this study. Patients were the partici-
pants in this study.

results
The email request to complete the survey was sent to 1285 
patients in the two clinics and 378 (29.4%) completed 
the survey. Recruitment in the waiting room of one of the 
clinics took place approximately one half-day per week 
from February to July 2012, resulting in 53 additional 
completed surveys, for a total of 430 fully complete and 
usable responses. Most respondents were 40–59 years 
of age (39%) or 60 and older (32%). The majority of 

respondents were female (69%). Nearly half (45%) 
reported having been to the clinic three or more times 
in the 6 months prior to the survey (table 2). The average 
age of patients is 48.2 years and 52.5% are female in clinic 
A, and average age is 45.4 years and 56.3% are female at 
clinic B.

The PWUs and 95% CIs from the HB analysis interacting 
the health states with the individual attribute levels are 
shown in supplementary table 1. ANOVA and MANOVA 
tests (p≤0.05) indicated that PWUs for wait time before 
appointment and familiarity with healthcare provider 
varied significantly among the health state scenarios and 
within attributes while not showing significant differences 
for the other four attributes. The two fixed tasks were not 
significantly different (χ2=2.86, p>0.20), supporting the 
internal reliability of the design and data.

The relative importance of the six attributes for each of 
the randomised health scenarios is presented in figure 2 
and the effect sizes are shown in supplementary table 
2. There was significant variation over all six attributes 
and across the six health scenarios (MANOVA, Wilk’s 
lambda=0.694, p<0.0001) indicating a range of different 
responses under the various health conditions. The rela-
tive importance of time-to-appointment, waiting room 
time, familiarity with provider and provider level varied 
significantly over the six health scenarios. Using Cohen’s 
guide to effect sizes as represented by eta-squared (or 
partial eta-squared, but equal here), the effect size of 
health scenario can be considered large for time-to-ap-
pointment, between medium and large for familiarity 
with provider, between small and medium for waiting 
room time, appointment convenience and provider level 
and small for method of booking appointment. The rela-
tive importance of time-to-appointment was statistically 
significantly less (p<0.05) for those responding to the 
routine check-up scenario than all others. The relative 
importance of familiarity with provider was statistically 
significantly greater (p<0.05) for those responding to 
the routine check-up scenario than for those responding 
to new cold and new sudden pain and was numerically 
greater than all others.

Simulations using the PWUs are presented for each 
randomised health scenario in the lower frame of 
figure 3. The numbers in each column show the percent-
ages of patients who would likely choose each of the 
two simulated access/continuity scenarios when faced 
with the indicated health scenario. As hypothesised, 
most patients (76%) would like to have the continuity 
of seeing their family doctor for a routine check-up and 
would not mind waiting 1–14 days to see that doctor. On 
the other hand, 64% of those who responded under the 
new sudden pain health state wanted an appointment 
that same day and were willing to see a resident with 
whom they were not at all familiar. Close to being as 
insistent for quick service were those who were in the 
new cold health state, where 61% wanted the same day 
appointment and only 39% preferred waiting longer to 
see their own doctor. Those presented with the anxiety, 

https://dx.doi.org/10.1136/bmjopen-2018-023578
https://dx.doi.org/10.1136/bmjopen-2018-023578
https://dx.doi.org/10.1136/bmjopen-2018-023578
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child/family member sick, blood-in-stools health states 
would rather see their own doctor, but likely would not 
be quite as demanding for the same day appointment.

Figure 3 shows one of several simulations conducted 
to investigate the sensitivity of patients’ preferences for 
different continuity and access scenarios that might 
actually be confronted by patients. In both profiles, 
the appointment was made by a phone call that was 
answered within 1 min, the waiting room times was 
less than 15 min and the appointment was at the exact 
time of day that the patient wanted. In one profile (row 
1), the patient’s appointment was scheduled for the 
same day and the patient would see a resident who was 
not known to the patient. In the second profile (row 
2), the patient would have to wait one to 14 days for 
the appointment but would see the family doctor with 
whom the patient was very familiar.

DIsCussIOn
In this DCE study of 430 patients, comparing multiple 
attributes of accessing the primary care clinic, we found 
that patient choices for appointment bookings in a 
primary care teaching clinic were primarily influenced 
by speed of obtaining the appointment (access), followed 

by the professional position of the healthcare provider 
(family doctor, resident or nurse/nurse practitioner) 
and then the patient’s familiarity with the provider 
(continuity). These results help to demonstrate that an 
advanced access booking model does in fact target what 
many patients value most across a number of health states 
(ie, timely access to their primary care team).

This study was conducted in a jurisdiction where health 
policy-makers are currently strongly encouraging most, if 
not all, primary healthcare providers to adopt an advanced 
access model of appointment bookings.25 Our results 
lend support to the notion that improved and timely 
access to primary care seems to be the leading priority for 
patients as well. In many scenarios tested, patients were 
willing to trade-off continuity with their usual provider 
for a shorter wait in the clinic in order to have the offer 
of a same day appointment. This is the exact reality that 
teaching clinics and many group practices face, where 
clinicians are often out of the office either on other rota-
tions in the case of resident physicians, or doing other 
clinical work in a hospital or long-term care home in the 
case of staff clinicians. Each patient’s usual provider will 
not always be available when needed, so other choices 
must to be offered. In multidisciplinary teaching clinics, 

Table 2 Characteristics of the respondents who were recruited from a clinic waiting room (n=53) or by email invitation from 
the clinic (n=377)

Clinic waiting room
(n=53) (A)

Email invitation
(n=377) (B)

Population of City of 
Hamilton (2016)29

Age category (%)* 

  34 and younger 34.0 17.5 58.4

  35–49 28.3 25.2 18.9 

  50– 60 22.6 35.0 27.1 

  65and older 9.4 21.5 17.3 

  Missing 5.7 0.8 0 

  Female (%) 64.2 70.0 51.1

  Ethnicity—identified as White* (%) 73.6 89.4 Not available

Number of people living in household (%) 98.3 

  One 30.2 18.0  28.2 

Two 26.4 39.8 32.2 

  Three 17.0 15.1 15.9 

  Four 13.2 18.8 14 .6 

  Five or more 13.2 8.0 9.1 

  Missing 0 0.3 0 

Been a patient of clinic* (%) 

  2  years or longer 67.9 89.7 Not applicable

  Less than 2  years 32.1 9.8 

   Missing 0 0.5 

Perception of health scale rating (mean, SD)

  0=very poor, 10=excellent 8.3 (2.2) 8.1 (2.0) Not applicable

*P<0.05 for difference between groups.
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those choices are often a provider who the patient has 
never met, or a resident or nurse who the patient does 
not know well. On the other hand, there was variability 
in importance by the health state presented. The relative 
importance of familiarity with the provider was greater 

in the context of a routine check-up compared with a 
new cold and new sudden pain. This finding makes sense 
since most people are not in a rush to have the routine 
annual check-up but do like to see their regular health 
provider for continuity.

These trade-offs between continuity and quick access 
are made quite routinely when discussing access to 
primary care. It seems that patients who are accustomed 
to receiving their care in a teaching clinic setting are 
willing to make trade-offs between continuity and access 
attributes for most health states, but prefer to see their 
usual physician for their annual physical examinations—
perhaps reassuring patients that familiar and often more 
experienced providers are indeed overseeing their care 
and aware of their ongoing health needs.

The results from this study did seem to differ somewhat 
from a previous DCEs examining access to primary care. 
Rubin et al examined patient preferences for booking 
routine appointments and described trade-offs between 
rapid appointment access, choice of provider and choice 
of time.6 They found that for many of their patients 
sampled, speed of access was not as highly valued as conti-
nuity with the same provider or a convenient appoint-
ment time. The difference between Rubin’s result and 
ours, could be due in part to our patient’s having a long-
standing relationship with our teaching clinic philosophy 
and design, where patients agree up front that they will be 
seen by resident physicians who are only in our clinic for 
2 years. For most of the patients in our study, the expec-
tation of continuity with the same provider is often not 
present from the start, and what matters most is being 
seen when they need to be seen.

Where is a growing body of literature supporting the 
importance of increasing both continuity and faster 
access in practising patient-centred primary care.20 26–28 
To suggest that any one or two attributes could be most 
highly valued by all patients in all health states is a drastic 
oversimplification of what drives patients to seek care. A 
major advantage of the study design used in this experi-
ment is the ability to run custom simulations in the DCE, 
which allowed us to look more closely at real life scenarios 
and gain deeper understanding of how patients make 

Figure 2 Relative importance of attributes by health 
scenario.

Figure 3 Simulated shares-of-preference for two wait scenarios.
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their choices when accessing primary care services. Our 
results make clear that while quick access is important for 
most people, it is not the only priority in certain health 
states. Primary care systems need to be adaptable enough 
to offer patients choices to account for variabilities in 
patient preferences across diverse health states.

This study had some limitations. It was conducted in 
two clinics that are part of an academic family medicine 
department and results may not be entirely generalis-
able to other settings and practice models. We studied a 
convenience sample of patients who may have been more 
frequent visitors to the practice and their views may not 
represent all patients.

Our results and conclusions are based on the attributes 
and levels included in the DCE we designed. While we 
followed a robust process to determine which attributes are 
important and relevant in our context using focus groups 
of key informants with expert knowledge of the clinical 
setting as well as previous literature in similar settings, we 
cannot be sure we captured all important attributes. The 
appointment booking method is a compound attribute of 
method and time to book the appointment. We had no 
desire to separately estimate the booking method (internet 
or phone) from the booking wait time (‘right now’, ‘less 
than 1 min’ and ‘1 to 10 min’). Separating the appointment 
booking method from the time-to-book would have created 
a situation where prohibitions would have been needed to 
avoid unrealistic combinations of method and time, thereby 
reducing the statistical quality of the design. While some 
may desire to estimate each univariate attribute separately, 
this compound attribute best supported this research.

As primary care environments experiment with options 
such as online appointment bookings to further improve 
convenience for patients, the relative worth placed on 
this attribute was of particular interest. When looking at 
the method of appointment booking (online vs phone), 
there was a preference for phone booking over online 
booking. This may seem surprising given societies’ general 
embrace of technology, but this is perhaps a reflection of 
people’s tendencies to favour things with which they have 
had experience. Simply put, since patients have never 
had the option of online booking, they are less likely to 
appreciate the potential value, although further study will 
be required to understand this attribute more completely 
as time evolves.

In conclusion, patients preferred timely access to 
care over all other attributes for the majority of health 
scenarios tested in this study. In other words, patients 
seeking care for sudden pain, new cold-like illness or 
other episodic ailments are willing to trade-off continuity 
for the offer of a timely appointment. The exception to 
this rule is the scenario of a patient booking for a routine 
check-up where they prefer to see the provider with 
which they are most familiar. These results support the 
notion that advanced access booking models which hold 
most, but not all appointment spots for same day access 
match up well with patient preferences over a vast array 
of clinical scenarios.
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