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Abstract

Background: In 2006, the Canadian Cardiovascular Society (CCS) Access to Care Working Group recommended a
30-day wait time benchmark for cardiac rehabilitation (CR). The objectives of the current study were to: (1) describe
cardiac patient perceptions of actual and ideal CR wait times, (2) describe and compare cardiac specialist and CR
program perceptions of wait times, as well as whether the recommendations are appropriate and feasible, and (3)
investigate actual wait times and factors that CR programs perceive to affect these wait times.

Methods: Postal and online surveys to assess perceptions of CR wait times were administered to CR enrollees at
intake into 1 of 8 programs, all CCS member cardiac specialists treating patients indicated for CR, and all CR
programs listed in Canadian directories. Actual wait times were ascertained from the Canadian Cardiac
Rehabilitation Registry. The design was cross-sectional. Responses were described and compared.

Results: Responses were received from 163 CR enrollees, 71 cardiac specialists (9.3% response rate), and 92 CR
programs (61.7% response rate). Patients reported that their wait time from hospital discharge to CR initiation was
65.6 ± 88.4 days (median, 42 days), while their ideal median wait time was 28 days. Most patients (91.5%)
considered their wait to be acceptable, but ideal wait times varied significantly by the type of cardiac indication for
CR. There were significant differences between specialist and program perceptions of the appropriate number of
days to wait by most indications, with CR programs perceiving shorter waits as appropriate (p < 0.05). CR programs
reported that feasible wait times were significantly longer than what was appropriate for all indications (p < 0.05).
They perceived that patient travel and staff capacity were the main factors negatively affecting waits. The median
wait time from referral to program initiation was 64 days (mean, 80.0 ± 62.8 days), with no difference in wait by
indication.

Conclusions: Wait times following access to cardiac rehabilitation are prolonged compared with consensus
recommendations, and yet are generally acceptable to most patients. Wait times following percutaneous coronary
intervention in particular may need to be shortened. Future research is required to provide an evidence base for
wait time benchmarks.
Background
Timely access to cardiac care is important to ensure the
best patient outcomes [1]. This holds true not only for
acute cardiac care [2], but also applies to outpatient car-
diac care [3,4]. Indeed, there is a high risk of subsequent
or recurrent events in the period after an acute cardiac
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hospitalization [5], and this is often a time of acute distress
for patients and their families. To optimize patients’ post-
discharge health and well-being, timely access to second-
ary prevention is required [6]. Cardiac rehabilitation (CR)
is an outpatient chronic disease management program
designed to improve and maintain cardiovascular health
through individualized, inter-professional care. CR pro-
grams offer medical assessment, structured exercise, and
client and family education, as well as comprehensive risk
factor and behavior modification. It is an effective means
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for the secondary prevention of coronary heart disease, as
evidenced by the 25% reduction in morbidity and mortal-
ity compared with usual care [7]. Based on this evidence,
CR is recommended as the standard of care in clinical
practice guidelines for acute coronary syndrome and
revascularization [8,9], among other cardiac populations
[8,10,11].
In 2004, the Canadian Cardiovascular Society (CCS)

formed an Access to Care Working Group to establish
reasonable, safe wait times for access to cardiovascular
services and procedures [1]. Wait time benchmarks for
CR services were established by cardiac indication based
on clinical consensus [12]. The benchmarks specified
the upper limit of both preferable and acceptable wait
times, which provided a reasonable standard for physi-
cians to treat patients based on the level of predicted
risk. The overall recommendation was for a 30 calendar
day “preferable” wait time from referral to start of the
exercise program in CR, with 60 days as “acceptable”. In
2010, the Canadian Medical Association Wait Time Alli-
ance published wait time benchmarks for cardiac sur-
gery, as well as for access to cardiac services throughout
the continuum, including cardiac rehabilitation (http://
www.waittimealliance.ca/waittimes/cardiac_care.htm).
Little is known whether the care provided meets these

recommended benchmarks, or whether key stakeholders
perceive the wait times as acceptable, appropriate and
feasible. In 2001, CR participants from 24 sites (45% of
Ontario’s programs) were investigated, and the results
showed that the mean and median times from cardiac
event to CR referral were 71 and 31 days, respectively
(range, 1 day to 2 years), and from the patient referral to
intake to the CR program, the times were 111 and
72 days, respectively [13]. In 2003, a technology report
concluded that most Canadian CR programs are running
at or near capacity, and have waiting lists for admission
from weeks to months [14]. Therefore, the objectives of
the current study were to: (1) describe cardiac patient
perceptions of actual and ideal CR wait times by cardiac
indication for CR and whether they consider their wait
acceptable; and (2) describe and compare cardiac spe-
cialist and CR program perceptions of the proportion of
patients receiving CR within CCS-recommended wait
times, as well as whether the recommendations are ap-
propriate and feasible. Finally, with regard to CR pro-
gram perceptions, the third objective was to: (a) describe
program-reported CR wait times, (b) describe program
awareness of wait time benchmarks, and (c) investigate
factors that CR programs perceive to affect wait times.

Methods
We present data from 3 cross-sectional studies and the
Canadian Cardiac Rehabilitation Registry (www. cacr.ca/
resources/registry.cfm). These studies were approved by
corresponding institutional research ethics boards, as
well as York University’s Office of Research Ethics. For
the first study, 163 consenting CR enrollees from 1 of 8
urban and regional CR programs in Ontario participated.
New patients were approached consecutively by study
staff and were provided a self-report survey at program
intake. Wait time items were incorporated into a survey
of a larger study on inter-provider communication
(detailed methods shown elsewhere; [15]).
For the second study, a survey was mailed to all 44

Ontario CR programs in early 2010. Each CR program
received a personalized cover letter, questionnaire, and
pre-paid return envelope. A similar anonymous online
survey was sent to all 105 CR programs outside of On-
tario. The instructions specified that the survey was to
be completed by the most senior clinical staff member.
CR programs were identified and contact information
secured in collaboration with the Cardiac Rehabilitation
Network of Ontario and Canadian Association of Car-
diac Rehabilitation.
For the third study, an anonymous online survey was

sent to all 765 cardiac specialist members of the CCS
treating adult patients indicated for CR (i.e., cardiologists,
cardiovascular surgeons and internists). The survey was
developed in conjunction with the CCS, and was sent out
by this organization to its membership in the spring of
2010. The survey was translated into French, and partici-
pants completed the survey in the language of their
choice. A personalized approach with repeated contacts
was used to optimize response rate for all 3 surveys.
The Canadian Cardiac Rehabilitation Registry is a na-

tional data collection system to assess the characteristics,
treatments and outcomes of patients participating in CR.
It is a retrospective source of consecutive participants
from participating centers, with the first patients in the
registry referred to CR in October 2006. Currently, there
are 10 programs contributing data to the Canadian Car-
diac Rehabilitation Registry, with a total of 2305 cases
(n = 1568 [68.1%] males; mean age: 61.6 ± 10.6). There
are an estimated 120 CR programs across the country,
suggesting that the registry represents slightly < 10% of
the overall CR population. Participating programs docu-
ment all CR outpatients using standardized data defini-
tions. The registry has undergone ethical and privacy
review.

Measures
The questionnaires were developed by the authors based
on available literature [12,14]. Clinical input from physi-
cians and other health care professionals with expertise
in CR were incorporated during survey development.
Pilot testing was undertaken with several members of
the target clinical audience, which informed minor re-
wording of some survey questions. All wait time items
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were investigator-generated, and consisted of forced-
choice response options, Likert-type scales and some
items called for open-ended responses.
Each survey included sociodemographic and health

service/clinical items (as applicable; e.g., program char-
acteristics, province) assessed through forced-choice re-
sponse options. In the patient survey, respondents were
asked approximately how many weeks passed between
being discharged from hospital and starting the CR pro-
gram, and between being referred to CR and starting the
program. They were also asked whether they considered
the wait time to be “acceptable” or “unacceptable”, and
to respond why in an open-ended fashion. They were
asked to check (✓) as appropriate from a list of potential
reasons for delay in starting CR where applicable, if none
were applicable, or if another reason was applicable (and
to specify accordingly). Finally, participants were asked
to report ideally how many weeks they would like to
wait between being hospitalized for a cardiac event or
procedure and starting CR.
In the specialist survey, respondents were asked what

percentage of their eligible and their referred patients
start CR within 30 days from referral. Specialists were
provided a table with the CR indications, and the prefer-
able and acceptable wait times according to Canadian
consensus guidelines [12]. They were then asked to esti-
mate the percentage of their patients meeting the prefer-
able and acceptable benchmark. CR programs were
asked to report the average wait time between patient
referral and intake, and between intake and start of the
exercise program in days. Similar to the cardiac special-
ist survey, programs were provided a table with the CR
indications, and the preferable and acceptable wait
times. They were then asked to estimate the percentage
of patients meeting the preferable and acceptable bench-
mark at their respective sites, as well as their perceptions
of the appropriate number of days waiting for optimal
patient outcomes, and their perception of the feasible
number of days waiting based on their program capacity.
Finally, programs were provided with a list of patient,
physician, program and health system-level factors that
may contribute to wait times. Respondents were asked
to what degree they perceived each factor contributed to
wait times on a scale from 1 (“does not affect CR wait
time delays”) to 5 (“major factor affecting wait time
delays”). Finally, the Canadian Cardiac Rehabilitation
Registry collects data from participating CR programs
regarding the date of referral, date of referral receipt,
date of initial visit and date of program start. Wait times
in days were computed between these intervals.

Statistical analyses
All data analyses were performed using IBM SPSS version
17.0 (New York, USA) [16]. A descriptive examination of
the characteristics of the patients, specialists and CR pro-
grams was performed. To test the first objective, a descrip-
tive examination of perceived and ideal patient wait times
was performed. Bivariate analyses to compare wait time
perceptions by patient indication were performed using
t-tests. To describe cardiac specialist and CR program per-
ceptions of the proportion of patients receiving CR within
CCS-recommended wait times [12], as well as whether
the recommendations are appropriate and feasible, a de-
scriptive examination was performed. Non-parametric
tests were then used to compare specialist and CR pro-
gram perceptions of benchmarks and wait times. Descrip-
tive statistics were used to describe program-reported CR
wait times, program awareness of wait time benchmarks,
and factors perceived to affect wait times.

Results
Characteristics of respondents
Self-reported characteristics of cardiac patients, cardiac
specialists, and CR programs are shown in Table 1,
Tables 2 and 3, respectively. Overall, 71 of 765 cardiac
specialists completed the online survey (9.3% response
rate). With regard to the CR programs, responses were
received for 42 of 44 Ontario programs (95.4% response
rate), and for 50 of 105 CR programs outside of Ontario
(47.6% response rate).

Cardiac patient perceptions of CR waits
The mean patient-reported wait time was 65.6 ± 88.4 days
(median, 42 days) from being discharged from hospital
to starting CR, and 40.1 ± 73.9 days (median, 28 days)
from referral to starting CR. Patients reported that they
waited from 7 days to 9.3 months from hospitalization
to commencement of CR, with 54 (33.1%) commencing
CR within the 30-day and 115 (64.6%) commencing
within the 60-day CCS benchmark. One hundred nine-
teen (91.5%) patients considered their wait time accept-
able. Patients reported that their ideal wait time between
cardiac event/procedure and commencement of CR was
33.1 ± 22.3 days (median, 28 days). Ninety-two (56.7%)
patients reported waiting longer from discharge to CR
start than their ideal wait time. As shown by Student’s
t-tests, patients who reported having a percutaneous cor-
onary intervention desired significantly shorter CR waits
than patients who did not have this procedure, while
patients with a history of bypass surgery or arrhythmia/
pacemaker desired longer waits than patients who did
not have this history (Table 1).
Patients were asked to give reasons for delays in acces-

sing CR. Twenty-one (16.9%) patients reported that they
had to wait until they were well enough to participate in
the program, 16 (12.9%) reported that they were waiting
for their doctor to send the paperwork, 15 (12.1%)
reported that there was a waiting list at the rehabilitation



Table 1 Characteristics of CR enrollees, and relation of clinical characteristics to ideal wait time (N=163)

Characteristic n (%) Perceived wait time from
hospital discharge to CR,

in days (Mean± SD)

Ideal wait time,
in days (Mean± SD)

Association between
indication and

ideal wait time†, t

Sociodemographic Characteristics

Males (%) 128 (78.5) - - -

Age (mean yrs ± SD) 62.8 ± 11.3 - - -

Caucasian (%) 122 (80.3) - - -

Retired (%) 66 (43.4) - - -

Income (%≥ $50,000 CDN) 53 (42.1) - - -

Indication / Previous Cardiovascular History*

Percutaneous coronary intervention (%) 50 (33.3) 58.8 ± 55.8 26.4 ± 17.8 −2.66}}

Myocardial infarction (%) 49 (32.7) 60.7 ± 46.6 36.7 ± 27.7 1.1

Angina (%) 34 (22.7) 79.1 ± 116.4 27.5 ± 20.8 −1.83

Coronary artery bypass graft (%) 37 (24.7) 61.8 ± 31.9 46.9 ± 23.4 4.05}}}

Arrhythmia /pacemaker (%) 16 (10.7) 85.9 ± 67.4 50.9 ± 21.7 2.57}

Stroke (%) 14 (9.3) 70.6 ± 57.4 22.3 ± 20.5 −1.71

Heart failure (%) 8 (5.3) 210.6 ± 240.7 38.0 ± 28.0 0.49

*Note: participants were asked to self-report all previous events and procedures from those listed.
§p<0.05;§§p<0.01;§§§p<0.001.
†Compared ideal wait time to presence or absence of each listed indication using t-tests.
CR = cardiac rehabilitation.
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program, 6 (3.7%) reported that they had a trip or per-
sonal time conflict, which delayed their start in the pro-
gram, 51 (41.1%) reported none of the above delays, and
Table 2 Self-reported characteristics of physician
respondents (N= 71)

Characteristic n (%)

Specialty

Cardiologist 57 (80.3%)

Cardiovascular surgeon 8 (11.3%)

Internist 6 (8.5%)

Province

Ontario 26 (36.6%)

Alberta 17 (23.9%)

Quebec 9 (12.7%)

British Columbia 8 (11.3%)

Saskatchewan 4 (5.6%)

New Brunswick 2 (2.8%)

Newfoundland 2 (2.8%)

Manitoba 1 (1.4%)

Nova Scotia 1 (1.4%)

Prince Edward Island 1 (1.4%)

Urban/Rural

Urban 69 (97.2%)

Rural 2 (2.8%)

Language of Survey Completed

English 62 (87.3%)

French 9 (12.7%)
12 (9.7%) reported other reasons, such as awaiting fur-
ther diagnostic tests or cardiac procedures.
Cardiac specialists’ perceptions of CR wait times
When specialists were asked whether they were aware of
the CCS Access to Care CR wait time benchmarks, 29
(40.8%) responded affirmatively. Cardiac specialists per-
ceived that 32.9% of their indicated patients started CR
within 30 days from referral, and that 41.5% of their re-
ferred patients started CR within 30 days from referral.
Table 4 displays specialist perceptions of the percentage
of patients meeting the preferable and acceptable wait
times, and perceptions of what are appropriate wait
times by type of CR indication.
Table 3 Characteristics of CR programs (N=92)

Element

Education, n (%) 89 (96.7%)

Core element of exercise, n (%) 88 (95.7%)

Risk factor identification, n (%) 85 (92.4%)

Exercise testing, n (%) 85 (92.4%)

Interprofessional team, n (%) 78 (84.8%)

Medical assessment, n (%) 70 (76.1%)

Patient Capacity*, Mean± SD (Median) 624.6 ± 1607.0 (275)

Receive Government Funding, n (%) 56 (70.0%)

* Patient capacity refers to the number of patients the program can serve
each year, in terms of staff and space.



Table 4 Cardiac specialist and CR program perceptions of CR wait times in calendar days

Indication CCS wait time benchmarks Specialist responses, N= 71 mean± SD (median) CR program responses, N= 92 mean± SD (median)

Preferable Acceptable % of patients
meeting
preferable
benchmark

% of patients
meeting
acceptable
benchmark

Perception of
appropriate
# days wait

% of patients
meeting
preferable
benchmark

% of patients
meeting
acceptable
benchmark

Perception of
appropriate
# days wait

Perception of
feasible
# days wait

CABG 21-30 30-60 25.4 ± 25.0 (20) 49.5 ± 31.5 (50) 40.0 ± 20.7 (30) 34.1 ± 36.5 (20) 63.3 ± 32.8 (73)** 30.0 ± 17.2 (30)* 43.4 ± 30.9 (42)†††

Valvular disease 21-30 30-60 25.6 ± 25.6 (20) 46.0 ± 31.6 (50) 40.2 ± 20.2 (30) 34.2 ± 36.5 (20) 64.2 ± 33.6 (75)** 29.2 ± 15.9 (30)** 42.0 ± 31.6 (41)†††

Percutaneous coronary
intervention

2-7 7-60 17.7 ± 24.7 (10) 54.4 ±33.4 (60) 20.5 ± 12.6 (14) 21.8 ± 31.3 (7) 68.1 ± 32.6 (75)* 14.7 ± 12.5 (10)* 31.7 ± 35.7 (20)†††

Myocardial infarction 7-30 30-60 34.1 ± 27.7 (30) 54.0 ± 31.8 (50) 28.2 ± 18.0 (30) 37.5 ± 35.3 (30) 58.5 ± 33.1 (60) 20.6 ± 16.1 (17)* 36.0 ± 35.3 (21)†††

Heart failure 7-30 30-60 25.3 ±24.4 (20) 42.0 ± 33.2 (30) 29.0 ± 17.9 (30) 34.8 ± 35.8 (21) 58.9 ± 36.0 (60)* 17.5 ± 13.3 (14)*** 30.5 ± 28.5 (22)††

Stable angina 7-30 30-60 30.1 ± 27.9 (20) 43.5 ± 32.9 (40) 34.2 ± 20.7 (30) 39.9 ± 35.2 (30) 58.1 ± 34.9 (60)* 18.9 ± 17.9 (14)*** 33.6 ± 36.9 (21)††

Heart transplantation 4-10 10-60 36.1 ± 40.6 (25) 41.1 ± 40.4 (25) 43.2 ± 125.5 (21) 18.5 ± 28.6 (0) 52.9 ± 39.9 (56) 26.2 ± 19.0 (21) 34.3 ± 22.0 (30)††

Arrhythmias 1-30 30-60 41.9 ± 121.7 (20) 53.8 ± 118.5 (21) 47.4 ± 104.3 (30) 34.8 ± 35.0 (22) 57.5 ± 35.0 (60)** 18.0 ± 15.5 (14)*** 36.0 ± 37.6 (21)†††

*Note: CABG= coronary artery bypass grafting; CCS = Canadian Cardiovascular Society; CR = cardiac rehabilitation.
*p < 0.05; **p < 0.01; ***p < 0.001, independent samples t-tests comparing specialists with CR program perceptions of the percentage of patients meeting preferable and acceptable benchmarks, and of the appropriate
number of days’ wait.
†p< 0.05; ††p< 0.01; †††p < 0.001 for related-samples Wilcoxon signed rank tests comparing CR program perceptions of appropriate versus feasible number of days’ wait by type of cardiac indication for CR.
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Table 5 National CR program perceptions of factors
affecting CR wait times (n =92)

Factor Mean Standard
deviation

Patient travel constraints, scheduling
unavailability

3.7 1.2

Capacity issues: staffing 3.6 1.2

Physician initiates patient referral at
outpatient visit after hospital discharge

3.6 1.2

Lack of funding 3.6 1.4

Scheduling limitations 3.5 1.3

Lack of consistent implementation of
discharge order sets including
CR referral

3.5 1.4

Capacity issues: operating hours 3.2 1.4

Lack of availability of alternative CR
program models

3.2 1.2

Capacity issues: facility space 3.2 1.5

Geographic siting of programs 3.1 1.4

Waiting for referral information 3.0 1.3

Waiting for exercise test results 3.0 1.5

Capacity issues: lack of equipment 2.6 1.3

Patient confidentiality legislation 1.8 1.0

Note: scores range from 1 (“does not affect CR wait time delays”) to 5 (“major
factor affecting wait time delays”).
CR = cardiac rehabilitation.
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Cardiac Rehabilitation program perspective
Nationally, the median wait time reported in the registry
from referral to CR program start was 64 days (mean ±
SD, 80.0 ± 62.8 days). There was no significant differ-
ence in wait time by indication (bypass or valve surgery,
96.5 ± 51.8 days; percutaneous coronary intervention,
93.2 ± 69.2 days; myocardial infarction/heart failure/
stable and unstable angina, 97.0 ± 66.7 days; there were
insufficient arrhythmia and transplant data to report reli-
ably). Median wait times by program varied from a mini-
mum of 36 to a maximum of 127 days. The median wait
time from referral receipt to intake was 22 days (mean,
30.82 ± 38.51 days), and from intake to initiation of the
exercise program was 28 days (mean, 40.98 ± 51.59 days).
CR programs perceived that a significantly greater per-

centage of bypass surgery, valve disease, percutaneous
coronary intervention, stable angina, and heart failure
patients met the acceptable wait time benchmarks com-
pared with cardiac specialists’ perceptions (Table 4). In
addition, for all indications, except for heart transplant-
ation, CR programs perceived significantly shorter ap-
propriate wait times than cardiac specialists. Finally, CR
program perceptions of the feasible number of days’ wait
was significantly greater than what was appropriate for
all indications.
When CR programs were asked whether they were

aware of the CCS Access to Care CR wait time bench-
marks, 49 (53.8%) responded affirmatively. Forty-seven
(51.1%) programs reported that they had wait time
benchmarks. When programs were asked to describe
them, 20 (43.5%) reported that their program has a set
wait limit, 11 (23.9%) reported that their benchmarks
are in accordance with the Canadian Association of Car-
diac Rehabilitation (CACR) guidelines [17], 8 (17.4%)
reported their program’s benchmark range, 3 (6.5%)
reported that their benchmarks vary by indication, 2
(4.3%) reported that there is no wait time in their pro-
gram, and 2 (4.3%) reported that they have wait time
goals to the first patient phone contact only (n = 1 did
not specify). Overall, programs with wait time bench-
marks estimated that 75.5 ± 26.0% of the time they meet
them (median, 80%).
In the CR survey, program respondents rated the de-

gree to which factors from the patient to health system-
level affect CR wait times (Table 5). Factors listed by CR
programs were patient illness, preference for specific ex-
ercise times, individual readiness to participate, slow
General Practitioner referrals and limited availability of
stress testing.

Discussion
The present study is the first published national evalu-
ation of the timeliness of access to CR, based on percep-
tions of patients, providers, and CR programs compared
with national guidelines. Our study provides insight
regarding the views and perceptions of different stake-
holders on a topic that is, both in daily practice and in
national policies, often determined by non-empirical as-
sessment among a small number of individuals. There is
no objective standard for acceptable wait times, other
than participation rates [3,4,18,19] and some emerging
evidence of a relationship between wait time and peak
oxygen consumption achieved [20,21] at this time, but
our analysis of the subjective views of these stakeholders
has provided important information regarding the ap-
propriateness of the consensus recommendations.

Patient perceptions of CR waits
The current study found that, overall, the median wait
for patients to access CR was 42 days, which exceeds
the 30-day CCS benchmark [12] by 40%. Registry data
suggests that almost half of this time was spent waiting
for the referral documentation to be generated and
transmitted by a healthcare provider, and just over half
was spent waiting for their intake appointment to be
scheduled and assessments completed to commence the
individually-tailored exercise program. This finding sug-
gests that, to reduce wait times, strategies need to be
targeted to both the pre-referral process, as well as the
post-referral process.
However, over 90% of patients considered their wait ac-

ceptable. Their ideal wait was 28 days, which is highly
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congruent with the consensus-derived CCS benchmark
[12]. The most common reasons reported for delays in
access were the patient’s health status, followed by phys-
ician delays in transmitting clinical information to CR. In
contrast, CR programs perceived that the most common
reasons for delays in access were patient unavailability
for personal reasons, capacity and funding limitations, as
well as delayed physician referral.

Healthcare providers and CR waits
Overall, cardiac specialists in Canada perceived that only
approximately 1/3 of their indicated patients were acces-
sing CR within the 30-day recommended wait time over-
all. This varied by CR indication, with physicians
perceiving that a median of 10-30% of patients meet the
“preferable” benchmarks, and 21-60% of patients meet
the “acceptable” benchmarks. In particular, they per-
ceived that only 10% of percutaneous coronary interven-
tion patients meet the preferable wait times, and 1/5-1/3
of arrhythmia, transplant and heart failure patients meet
the acceptable wait times.
CR programs and specialists generally perceived that

the same degree of patients were meeting the preferable
CR wait times, but CR programs tended to perceive that
more patients were meeting the acceptable benchmarks
than the specialists. Specialist perceptions of the appro-
priate number of days’ of wait by CR indication were all
at the high end or exceeded the CCS preferable wait
time benchmarks, and were at the low end of the accept-
able benchmarks. With the exception of percutaneous
coronary intervention patients, it was notable that the
specialists’ views on appropriate waiting times largely
matched the CR programs’ views of feasible waiting
times. This suggests that what is considered appropriate
according to specialists could be feasible within current
funding policies. CR program perceptions of the feasible
number of days’ wait were significantly higher than what
was considered appropriate. These findings allude to the
limited capacity in the health system to deliver the high-
est quality care.
Overall, a patient’s median wait time from referral re-

ceipt to the start of CR in Canada is 64 days. Consider-
ing that this does not reflect the time waiting from the
referral event, this exceeds the 30-day recommendation.
However, the overall consensus based on patient, spe-
cialist and CR program perceptions, as well as registry
data, suggests that patients generally access CR around
the acceptable wait time range of 60 days in Canada.

Strategies to reduce CR wait times
Our overall findings suggest that some patients perceive
that they are experiencing prolonged CR waits, and in
particular, wait times for percutaneous coronary inter-
vention patients need to be addressed. There are 2
specific approaches that are successful in mitigating CR
wait times. First, interprofessional education classes can
be offered to patients shortly after hospital discharge.
Provision of these sessions may encourage earlier adop-
tion of heart health-promoting behavior, provide reassur-
ance to patients and family members, enable verification
of discharge instructions, ensure identification of any
clinical issues, which may have arisen, such as infection,
and mitigate some causes of wait time delays [22]. Sec-
ond, other programs have liaised with inpatient cardiac
wards within their institutions to facilitate initiation of
CR referral before patient discharge, rather than at a
post-discharge visit weeks or months later. Such referral
strategies are shown to cut CR wait times in half [23]. In-
deed, a recent CCS-CACR policy position recommends
that all indicated patients be referred to CR systematic-
ally prior to discharge via a standard order [24].
In response to perceived access delays for patients,

some CR programs have instituted innovative practices.
Indeed, quality management strategies have been suc-
cessfully implemented to significantly reduce wait times
to access chronic disease management programming
[25], such as process mapping, and performance data
collection and evaluation [26]. For example, in response
to delays in booking intake exercise stress tests required
to initiate an exercise program, some CR programs no
longer require a stress test prior to CR initiation in low-
risk patients or use a six-minute walk test. Clearly, all
quality management strategies need to take into consid-
eration, not only the patient experience, but also safety
and patient outcome.

Limitations
Caution is warranted when interpreting results from the
current study, mostly because of generalizability and
measurement issues. There was a considerably low re-
sponse to the cardiac specialist survey. Therefore, it can-
not be determined whether our results are representative
of cardiac specialists across the country. Respondents
were primarily Ontario cardiologists in urban settings. In
a review of physician response to surveys, demographic
characteristics of late respondents (considered to be a
proxy for non-respondents) were similar to the character-
istics of respondents to the first mailing [27]. Moreover,
physicians as a group are more homogeneous with regard
to knowledge, training, attitudes, and behaviour than the
general population, suggesting that nonresponse bias may
not be as crucial in physician surveys as in surveys of the
general population [27]. In addition, the response rate of
patients is unknown, although CR participant response
rates are usually high.
Second, respondents were mainly providing percep-

tions of wait times, and therefore, there might have been
some error associated with the wait time estimates. Wait
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times were also reported from a registry in an attempt to
compensate for this limitation. However, it remains un-
known whether different stakeholders may be over or
under-estimating waits. Third, the multiple comparisons
made between cardiac specialist and CR program percep-
tions may have resulted in inflated error rates. A more con-
servative approach was not adopted given the lack of
information known in this domain; therefore, further study
is warranted. Finally, the cross-sectional design precludes
causal conclusions.

Conclusions
In conclusion, wait times for access to CR may be pro-
longed compared with consensus recommendations [12],
but they are generally acceptable to most patients. The dif-
fering views of stakeholder groups regarding acceptability
and appropriateness of wait times and the cause of delays
highlight the need for further research. Clearly, the timing
is right to establish an evidence base for wait time bench-
marks in Canada, as well as for other countries.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
SG made substantial contributions to conception, design, acquisition and
interpretation of data, and drafting the manuscript. YT undertook data
acquisition and analysis, as well as drafting the manuscript. LM made
substantial contributions to conception and design, as well as interpretation
of data. WD made substantial contributions to conception and design, as
well as interpretation of data. CS was involved in acquisition and
interpretation of data. NS made substantial contributions to conception and
design. CC critically revised the manuscript for important intellectual content
and gave final approval of the version to be published. All authors read and
approved the final manuscript.

Acknowledgements
We gratefully acknowledge CCS for a professional services contract to
support analysis of survey responses. We thank the Canadian Cardiac
Rehabilitation Registry Research Sub-committee for considering the data
access request for wait times, and all participating sites for data contribution.
We also acknowledge Ms. Marilyn Thomas of the Canadian Association of
Cardiac Rehabilitation and Mr. Terry Fair of the Cardiac Rehabilitation
Network of Ontario for their input and support of this project. S.L. Grace is
supported by a CIHR New Investigator Award.

Author details
1York University & University Health Network, Toronto, Ontario, Canada.
2University Health Network, Toronto, Ontario, Canada. 3Canadian
Cardiovascular Society, Ottawa, Ontario, Canada. 4University of Alberta &
Alberta Health Services, Edmonton, Alberta, Canada. 5Kingston General
Hospital, Kingston, Ontario, Canada. 6London Health Sciences Centre &
University of Western Ontario, London, Ontario, Canada.

Received: 14 February 2012 Accepted: 13 August 2012
Published: 16 August 2012

References
1. O'Neill BJ, Simpson CS: Canadian Cardiovascular Society Access to Care

Workshop proceedings and next steps. Can J Cardiol 2010, 26(2):69–71.
2. Berger PB, Ellis SG, Holmes DR Jr, Granger CB, Criger DA, Betriu A, Topol EJ,

Califf RM: Relationship between delay in performing direct coronary
angioplasty and early clinical outcome in patients with acute myocardial
infarction: results from the global use of strategies to open occluded
arteries in Acute Coronary Syndromes (GUSTO-IIb) trial. Circulation 1999,
100(1):14–20.

3. Russell KL, Holloway TM, Brum M, Caruso V, Chessex C, Grace S: Cardiac
rehabilitation wait times: effect on enrollment. J of Cardiopulm Rehabil
Prev 2011, 31(6):373–377.

4. Parker K, Stone JA, Arena R, Lundberg D, Aggarwal S, Goodhart D, Traboulsi
M: An early cardiac access clinic significantly improves cardiac
rehabilitation participation and completion rates in low-risk ST-elevation
myocardial infarction patients. Can J Cardiol 2011, 27(5):619–627.

5. Bradshaw PJ, Jamrozik K, Le M, Gilfillan I, Thompson PL: Mortality and
recurrent cardiac events after coronary artery bypass graft: long term
outcomes in a population study. Heart 2002, 88(5):488–494.

6. Chow CK, Jolly S, Rao-Melacini P, Fox KA, Anand SS, Yusuf S: Association of
diet, exercise, and smoking modification with risk of early cardiovascular
events after acute coronary syndromes. Circulation 2010, 121(6):750–758.

7. Taylor RS, Brown A, Ebrahim S, Jolliffe J, Noorani H, Rees K, Skidmore B,
Stone JA, Thompson DR, Oldridge N: Exercise-based rehabilitation for
patients with coronary heart disease: systematic review and meta-
analysis of randomized controlled trials. Am J Med 2004, 116(10):682–692.

8. Thomas RJ, King M, Lui K, Oldridge N, Piña IL, Spertus J, Bonow RO, 3rd
Estes NA, Goff DC, Grady KL, Hiniker AR, Masoudi FA, Radford MJ, Rumsfeld
JS, Whitman GR, AACVPR; ACC; AHA; American College of Chest Physicians;
American College of Sports Medicine; American Physical Therapy
Association; Canadian Association of Cardiac Rehabilitation; European
Association for Cardiovascular Prevention and Rehabilitation; Inter-American
Heart Foundation; National Association of Clinical Nurse Specialists;
Preventive Cardiovascular Nurses Association; Society of Thoracic Surgeons:
AACVPR/ACC/AHA 2007 performance measures on cardiac rehabilitation
for referral to and delivery of cardiac rehabilitation/secondary
prevention services endorsed by the American College of Chest
Physicians, American College of Sports Medicine, American Physical
Therapy Association, Canadian Association of Cardiac Rehabilitation,
European Association for Cardiovascular Prevention and Rehabilitation,
Inter-American Heart Foundation, National Association of Clinical Nurse
Specialists, Preventive Cardiovascular Nurses Association, and the
Society of Thoracic Surgeons. J Am Coll Cardiol 2007, 50(14):
1400–1433.

9. Antman EM, Hand M, Armstrong PW, Bates ER, Green LA, Halasyamani LK,
Hochman JS, Krumholz HM, Lamas GA, Mullany CJ, Pearle DL, Sloan MA, Smith
SC Jr, 2004 Writing Committee Members, Anbe DT, Kushner FG, Ornato JP,
Jacobs AK, Adams CD, Anderson JL, Buller CE, Creager MA, Ettinger SM, Halperin
JL, Hunt SA, Lytle BW, Nishimura R, Page RL, Riegel B, Tarkington LG, et al: 2007
focused update of the ACC/AHA 2004 Guidelines for the Management of
Patients With ST-Elevation Myocardial Infarction: a report of the American
College of Cardiology/American Heart Association Task Force on Practice
Guidelines: developed in collaboration With the Canadian Cardiovascular
Society endorsed by the American Academy of Family Physicians: 2007
Writing Group to Review New Evidence and Update the ACC/AHA 2004
Guidelines for the Management of Patients With ST-Elevation Myocardial
Infarction, Writing on Behalf of the 2004 Writing Committee. Circulation 2008,
117(2):296–329.

10. Hunt SA, American College of Cardiology; American Heart Association Task
Force on Practice Guidelines (Writing Committee to Update the 2001
Guidelines for the Evaluation and Management of Heart Failure): ACC/AHA
2005 guideline update for the diagnosis and management of chronic
heart failure in the adult: a report of the American College of
Cardiology/American Heart Association Task Force on Practice
Guidelines (Writing Committee to Update the 2001 Guidelines for the
Evaluation and Management of Heart Failure). J Am Coll Cardiol 2005,
46(6):e1–e82.

11. Smith SC Jr, Allen J, Blair SN, Bonow RO, Brass LM, Fonarow GC, Grundy SM,
Hiratzka L, Jones D, Krumholz HM, Mosca L, Pasternak RC, Pearson T, Pfeffer
MA, Taubert KA, AHA/ACC; National Heart, Lung, and Blood Institute: AHA/
ACC guidelines for secondary prevention for patients with coronary and
other atherosclerotic vascular disease: 2006 update: endorsed by the
National Heart, Lung, and Blood Institute. Circulation 2006,
113(19):2363–2372.

12. Dafoe W, Arthur H, Stokes H, Morrin L, Beaton L, Canadian Cardiovascular
Society Access to Care Working Group on Cardiac Rehabilitation: Universal
access: but when? Treating the right patient at the right time: access to
cardiac rehabilitation. Can J Cardiol 2006, 22(11):905–911.



Grace et al. BMC Health Services Research 2012, 12:259 Page 9 of 9
http://www.biomedcentral.com/1472-6963/12/259
13. Suskin N, MacDonald S, Swabey T, Arthur H, Vimr MA, Tihaliani R: Cardiac
rehabilitation and secondary prevention services in Ontario:
recommendations from a consensus panel. Can J Cardiol 2003,
19(7):833–838.

14. Brown A, Taylor R, Noorani H, Stone J, Skidmore B: Exercise-based cardiac
rehabilitation program for coronary artery disease: a systematic clinical
and economic review [Technology report no. 34]. Ottawa: Canadian
Coordinating Office of Health Technology Assessment (CCOHTA); 2003.

15. Yee J, Unsworth K, Suskin N, Reid RD, Jamnik V, Grace SL: Primary care
provider perceptions of intake transition records and shared care with
outpatient cardiac rehabilitation programs. BMC Health Serv Res 2011,
23:231.

16. SPSS Inc: SPSS for Windows. 170th edition. 2008.
17. Stone JA, Arthur HM, Suskin N: Canadian guidelines for cardiac

rehabilitation and cardiovascular disease prevention. In Translating
knowledge into action. 3rd edition. Winnipeg, MB: Canadian Association of
Cardiac Rehabilitation; 2009. < http://www.cacr.ca/resources/guidelines.
cfm> (Accessed on July 7, 2010).

18. Robinson HJ, Samani NJ, Singh SJ: Can low risk cardiac patients be 'fast
tracked' to Phase IV community exercise schemes for cardiac
rehabilitation? A randomised controlled trial. Int J Cardiol 2011,
146(2):159–163.

19. Dolansky MA, Zullo MD, Boxer RS, Moore SM: Initial efficacy of a cardiac
rehabilitation transition program: Cardiac TRUST. J Gerontol Nurs 2011,
37(12):36–44.

20. Aamot IL, Moholdt T, Amundsen BH, Solberg HS, Morkved S, Stoylen A:
Onset of exercise training 14 days after uncomplicated myocardial
infarction: a randomized controlled trial. Eur J Cardiovasc Prev Rehabil
2010, 17(4):387–392.

21. Valkeinen H, Aaltonen S, Kujala UM: Effects of exercise training on oxygen
uptake in coronary heart disease: a systematic review and meta-analysis.
Scand J Med Sci Sport 2010, 20(4):545–555.

22. Grace SL, Tan Y, Simpson C, Chessex C: Perceptions of cardiac specialists
and rehabilitation programs regarding patient access to cardiac
rehabilitation and referral strategies. J of Cardiopulm Rehabil Prev 2012,
32:135–140.

23. Grace SL, Scholey P, Suskin N, Arthur HM, Brooks D, Jaglal S, Abramson BL,
Stewart DE: A prospective comparison of cardiac rehabilitation
enrollment following automatic vs usual referral. J Rehabil Med 2007,
39(3):239–245.

24. Grace SL, Arthur HM, Chan C, Cyr C, Dafoe W, Juneau M, Oh P, Suskin N:
Systematizing inpatient referral to cardiac rehabilitation: a joint policy
position of the Canadian Association of Cardiac Rehabilitation and
Canadian Cardiovascular Society. Can J Cardiol 2011, 27(2):192–199.

25. Joshi MS, Bernard DB: Clinical performance improvement series. Classic
CQI integrated with comprehensive disease management as a model for
performance improvement. Jt Comm J Qual Improv 1999, 25(8):383–395.

26. Shayesteh SG, Kliewer G, Morrin L: The integration of quality management
into chronic disease health services. Qual Manag Health Care 2010,
19(2):156–163.

27. Kellerman SE, Herold J: Physician Response to Surveys. A Review of the
Literature. Am J Prev Med 2001, 20(1):61–67.

doi:10.1186/1472-6963-12-259
Cite this article as: Grace et al.: Perceptions of cardiac rehabilitation
patients, specialists and rehabilitation programs regarding cardiac
rehabilitation wait times. BMC Health Services Research 2012 12:259.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Measures
	Statistical analyses

	Results
	Characteristics of respondents
	Cardiac patient perceptions of CR waits
	Cardiac specialists&rsquo; perceptions of CR wait times
	Cardiac Rehabilitation program perspective

	Discussion
	Patient perceptions of CR waits
	Healthcare providers and CR waits
	Strategies to reduce CR wait times
	Limitations

	Conclusions
	Competing interests
	Authors´ contributions
	Acknowledgements
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


