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Abstract

Background: A lack of resources has created waiting lists for many elective surgical
procedures within Canada’s universal health care system. Coronary artery by-
pass grafting (CABG) for the treatment of atherosclerotic ischemic heart disease
is one of these affected surgical procedures. We studied the impact of waiting
times on the quality of life of patients awaiting CABG.

Methods: A prospective cohort of 266 patients from 3 hospitals in Montreal was
used. Patients who gave informed consent were followed from the time they
were registered for CABG until 6 months after surgery; recruitment began in No-
vember 1993, and the last follow-up was completed in July 1995. Patient
groups were classified according to the duration of the wait for CABG
(≤ 97 days or > 97 days). We measured the following outcomes: quality of life
(using the Medical Outcomes Study 36-item Short Form [SF-36]), incidence of
chest pain (using the New York Heart Association angina classification), fre-
quency of symptoms (using the Cardiac Symptom Inventory) and rates of com-
plications and death before and after surgery.

Results: There were no differences in quality of life at baseline between the 2
groups. Immediately before surgery, compared with patients who waited
97 days or less, those who waited longer had significantly reduced physical
functioning (change from baseline SF-36 score 0 v. –4 respectively, p =
0.001), vitality (change from baseline score –0.1 v. –1.3, p = 0.01), social
functioning (change from baseline score 0.4 v. –0.4, p = 0.03) and general
health (change from baseline score 1.1 v. –1.7, p = 0.001). At 6 months after
surgery, compared with patients who waited 97 days or less for CABG, those
who waited longer had reduced physical functioning (change from baseline
SF-36 score 4.0 v. –0.1 respectively, p = 0.001), physical role (change from
baseline score 0.8 v. 0.0, p = 0.001), vitality (change from baseline score 2.2
v. 0.9, p = 0.001), mental health (change from baseline score 1.2 v. 0.0, p =
0.001) and general health (change from baseline score 1.8 v. –0.3, p =
0.001). The incidence of postoperative adverse events was significantly
greater among the patients with longer waits for CABG than among those
with shorter waits (32 v. 14 events respectively, p = 0.005). Longer waits be-
fore CABG were associated with an increased likelihood of not returning to
work after surgery (p = 0.08): 10 (53%) of the 19 patients with longer waiting
times remained employed after CABG, as compared with 17 (85%) of the 20
with shorter waiting times.

Interpretation: The significant decrease in physical and social functioning, both
before and after surgery, for patients waiting more than 3 months for CABG is an
important observation. Longer waiting times were also associated with in-
creased postoperative adverse events. By decreasing waiting times for CABG,
we may improve patients’ quality of life and decrease the psychological morbid-
ity associated with CABG.
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Cardiovascular disease is a major cause of morbidity
and death in the Western world and remains the
primary cause of death in North America, with

about 50 000 Canadians dying of cardiovascular disease
every year. In 1990, cardiovascular disease caused 39% of
all deaths in Canada, and over half of these deaths re-
sulted from ischemic coronary artery disease (CAD).1 Be-
cause of improvements in health care and changes in pa-
tients’ attitudes and behaviours, the rate of death from
cardiovascular disease has decreased in recent years.2–7 As
a result, the number of individuals alive with cardiovascu-
lar disease has grown, leading to an increased demand for
health care services.

Coronary artery bypass grafting (CABG) is an effective
treatment of CAD. It has been shown both to relieve
angina in the majority of patients undergoing the proce-
dure and to prolong life in a large proportion of patients.8–10

The more severe the CAD, the stronger the indication for
CABG as opposed to treatment with lifestyle modification,
medical treatment or angioplasty.11–17 Coronary artery
revascularization as a treatment of CAD is common, and its
popularity and use in Canada and throughout the Western
world continues to rise.18 In Quebec, the number of CABG
procedures increased from 2016 in 1981 to 3273 in 1987
and has risen further since then.3,6

In the United States, because of alternatives in the
health care system, there is virtually no wait for coronary
artery revascularization procedures. Between 1981 and
1987, there was a 108% increase in the number of CABG
procedures performed there, compared with only a 39%
increase in Canada. The annual population rate of CABG
in the United States is about twice the Canadian rate.2,3,19 In
Canada, economic constraints of an overloaded medical
system have meant a lack of resources and facilities to ac-
commodate all of the patients requiring bypass surgery.
Waiting lists vary in length from 3 to 9 months. In 1980,
the average waiting time for CABG at the Montreal Heart
Institute was 3–4 months, and by 1990 the wait had in-
creased to 9 months.20

In 1991, there were 13 618 CABG procedures per-
formed in Canada, with a mean waiting time to elective
surgery of 21.3 weeks. The longest waiting times occurred
in Quebec, with a mean of 34 weeks.21 Long waiting times
before coronary artery revascularization procedures have
been associated with an increased number of cardiac events,
increased mortality, increased costs and decreased quality
of life.18,22,23 During long waits, patients may experience psy-
chological distress, anxiety and depression.24,25 Such psycho-
logical effects have been found to persist after surgery.26–28

Priority scoring systems have been implemented in some
settings to triage patients to shorter or longer waiting peri-
ods for CABG on the basis of disease severity. However,
these systems have been shown to be poor predictors of
clinical events and outcome.21,29–31 Quality of life is used as an
outcome measure when studying chronic disease states, such
as CAD, and when evaluating treatments that may prolong

life while concurrently increasing morbidity.32–34 CABG may
increase the life span of selected patients with CAD; how-
ever, patients remain ill with progressive chronic atheroscle-
rosis. Symptoms may thus recur even within the first 10
years after surgery.35 The evaluation of quality of life of pa-
tients undergoing CABG is therefore essential.36–39

The rationale behind the present study is based on the
strong evidence that CABG significantly improves the
quality of many patients’ lives by reducing angina and de-
creasing psychological distress. However, this improve-
ment depends on the physical, social and psychological sta-
tus of the patient before surgery, which may deteriorate as
waiting times for CABG increase. We prospectively evalu-
ated the effects of a prolonged waiting time on the quality
of life of patients before and after CABG.

Methods

All patients who were registered to undergo elective CABG at
3 hospitals in Montreal (the Royal Victoria Hospital, the Mon-
treal General Hospital and the Montreal Heart Institute) were eli-
gible for inclusion in the study. Patients were prospectively en-
rolled at the time of their initial evaluation when it was decided
that CABG was indicated by the treating cardiac surgeon (on the
basis of angiogram, symptoms or stress test results). The treating
surgeon described the study to the patient, and study personnel
enrolled the patient after receiving informed consent. Patients
were excluded if the CABG was performed on an emergency basis
(because of unstable angina or myocardial infarction) and the pa-
tient was not on the waiting list; there was a language barrier, or
physical or neuropsychological health problem that prevented ad-
equate comprehension or prevented the interview from being
properly conducted; or the patient had undergone previous angio-
plasty or CABG.

The recruitment period was from November 1993 to Decem-
ber 1994. A total of 280 patients were enrolled; 6 were excluded
before follow-up (4 did not undergo surgery and 2 died during
surgery). Of the 274 remaining patients, 8 were lost to follow-up
before the 6-month postoperative evaluation. This left 266 pa-
tients who completed the study.

Participants were followed from the time they were enrolled
until 6 months after CABG. They were interviewed at the time of
their enrolment, immediately before surgery, 6 weeks after
surgery and 6 months after surgery. One of 3 research assistants
conducted interviews in hospital, at the patients’ homes and over
the telephone.

Sociodemographic data, baseline clinical characteristics and
baseline clinical status of all patients were recorded at the initial
interview. The baseline clinical status was based on medical his-
tory (previous cerebrovascular event or myocardial infarction) and
the presence of comorbid conditions (congestive heart failure, dia-
betes mellitus, chronic obstructive pulmonary disease (COPD),
rheumatologic disease, cancer). The New York Heart Association
angina classification40 was used to evaluate the severity of angina
symptoms by evaluating the patient’s pain, discomfort and limita-
tion of activities. The Cardiac Symptom Inventory39 was used to
measure the frequency of 8 cardiac-related symptoms: fatigue,
pain in the arm or neck, chest heaviness, breathlessness, palpita-
tions, chest pain, edema of the extremities and chest tightness. Pa-
tients were asked to rate the frequency of these symptoms on a 4-
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point scale. Total scores, out of a possible 24, were standardized
to scores out of 100; higher scores signified a higher frequency of
symptoms. Quality of life was measured with the use of the Med-
ical Outcomes Study 36-item Short Form (SF-36).41–43 This in-
strument measures physical functioning, physical role, vitality,
pain, emotional role, social functioning, mental health and gen-
eral health. It was administered at baseline, immediately before
surgery, 6 weeks after surgery and 6 months after surgery.

We recorded the incidence of the following adverse events be-
fore, and up to 6 months after, CABG: myocardial infarction (deter-
mined by clinical ischemic pain, new appearance of Q waves or left
bundle branch block, elevated creatine kinase [CK] level [to more
than twice the upper limit of normal] or elevated CK-MB fraction);
new unstable angina (determined by decreased threshold and in-
creased intensity, frequency or duration of pain, and by rest pain
with ST-segment elevation, ST-segment depression or T-wave in-
version); hospital admission (admission for any reason; admissions
were subclassified according to relation to CAD); and death (death
from any cause). In addition, we reviewed the patients’ charts to de-
termine the occurrence of postoperative complications (myocardial
infarction, cerebrovascular accident or stroke, or death).

Mean SF-36 scores were calculated for each study period and
for each patient group. The cohort was divided into 2 groups ac-
cording to the number of days’ waiting from enrolment to
surgery. The number of days for each group, corresponding
roughly to 3 months, was determined to allow similar numbers of
patients in each group for comparison of outcomes. Patients with
a short waiting time were those who underwent CABG within
97 days after enrolment; those with a long waiting time under-
went CABG after 97 days. Differences in the mean SF-36 scores
were tested by means of one-way analysis of variance. Differences
in proportions were tested by means of the χ2 test. 

Results

The sociodemographic characteristics of the 266 pa-
tients included in the study are presented in Table 1. The
majority of the patients in both groups were men (80%),
and the mean age of the participants was 62 years. The
baseline clinical characteristics and severity of cardiac
symptoms were similar for the 2 groups (Table 1). The co-
morbidity at baseline was also similar for the 2 groups.
However, there was a slightly lower prevalence of COPD
and diabetes in the group with a longer waiting time; this
difference was not statistically significant. The frequency of
cerebrovascular events and myocardial infarctions at base-
line was similar for both groups.

The SF-36 scores are given in Table 2. At baseline,
there were no differences in the quality of life between the
2 groups. Immediately before surgery, patients who waited
longer than 97 days for CABG had significantly lower
scores for physical functioning (p = 0.001), vitality (p =
0.010), social functioning (p = 0.030) and general health
(p = 0.001) than the patients with a shorter waiting time. At
6 months after surgery, patients who waited more than
97 days had significantly lower scores for physical function-
ing (p = 0.001), physical role (p = 0.001), vitality (p = 0.001),
mental health (p = 0.001) and general health (p = 0.001)
than patients with a shorter waiting time.

The incidence of adverse events before CABG did not
differ between the 2 groups. There were 13 adverse events
during this period: 6 patients were admitted to hospital be-
cause of cardiac-related illness, and 4 had myocardial in-
farction; 1 patient, in the long-wait group, died while
awaiting surgery.

The incidence of postoperative adverse events did differ
significantly between the groups: 32 occurred in the group
with a long waiting time, as compared with 14 in the group
with a shorter waiting time (p = 0.005). The number of
cerebrovascular accidents in each group was 14 and 6 re-
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Table 1: Baseline sociodemographic and clinical
characteristics of patients awaiting coronary artery bypass
grafting (CABG) in Montreal, by duration of waiting period

Waiting period;*
no. (and %) of patients†

Characteristic
Short

n = 133
Long

n = 132

Sociodemographic
Mean age (and SD), yr   60 (14)   64 (15)
Sex

Male 109 (82) 103 (78)
Female   24 (18)   29 (22)

Marital status
Married 103 (77) 100 (76)
Single   12   (9)     6   (5)
Divorced     8   (6)     9   (7)
Widowed   10   (8)   17 (13)

Education level
Primary school   30 (23)   30 (23)
High school   20 (15)   18 (14)
College   53 (40)   54 (41)
University   30 (23)   30 (23)

Clinical
Mean CSI score (and SD)   42 (15)   43 (14)
NYHA angina class

I   82 (62)   63 (48)
II   15 (11)   29 (22)
III   28 (21)   31 (23)
IV     5   (4)     6   (5)
Not available     3   (2)     3   (2)

Comorbid condition
Congestive heart failure   15 (11)   18 (14)
Diabetes mellitus   31 (23)   26 (20)
COPD   12   (9)     5   (4)
Rheumatologic disease     8   (6)     6   (5)
Cancer     5   (4)     7   (5)

Medical history
Cerebrovascular event     4   (3)     6   (5)
Myocardial infarction   59 (44)   55 (42)

Note: CSI = Cardiac Symptom Inventory, NYHA = New York Heart Association, COPD =
chronic obstructive pulmonary disease.
*Short = 97 days or less, long = more than 97 days.
†Unless otherwise stated. No statistically significant difference was seen for any variable
between the 2 groups (p > 0.05).



spectively (p = 0.10, p = 0.07 in test for trend), and the num-
ber of myocardial infarctions was 7 and 2 respectively (p =
0.17, p = 0.09 in test for trend).

Among the patients whose employment status was
known, those with a long waiting time before CABG were
less likely than those with a shorter waiting time to be em-
ployed at 6 months after surgery (p = 0.08). At baseline, the
proportion of people working was similar in the long- and
short-wait groups: 35% (19/54) and 36% (20/55) respec-
tively. At 6 months after surgery, 10 (53%) of the 19 patients
with longer waiting times remained employed, as compared
with 17 (85%) of the 20 with shorter waiting times.

Interpretation

The patients’ quality of life, both before and after
surgery, decreased significantly with increasing waiting

times before CABG. The significant decrease in physical
and social functioning and in general health that occurred in
the preoperative period among patients waiting more than
97 days is alarming. This effect is compounded by the fact
that these patients fared significantly worse after surgery
than did the patients with a shorter waiting time. With de-
creased waiting times for CABG, patients’ preoperative
conditions could be maintained at a more optimum level
and hence postoperative morbidity could be decreased.

The increase in the number of postoperative adverse
events, specifcally cerebrovascular accident and myocardial
infarction, with increasing waiting times is also of concern.
These complications can significantly decrease quality of
life and increase mortality. In addition, these postoperative
complications are costly to the health care system.18

One strength of our study was the homogeneity of the
patients: the 2 groups were similar in terms of age, sex,
marital status, clinical characteristics, history of cerebrovas-
cular accident and myocardial infarction, comorbid condi-
tions and baseline quality of life. Another strength was the
low dropout rate; only 14 (4.9%) of the patients did not
complete the study.

Study limitations included an insufficient sample size to
detect a statistically significant increase in the number of
individual adverse events occurring postoperatively in pa-
tients with longer waiting times before CABG. The short
follow-up period did not allow long-term evaluation of ad-
verse events and mortality. Another major limitation was
the age of the data. However, the waiting time for CABG
in Quebec has not shortened since these data were col-
lected, and in some situations it has grown longer.

An important observation in our study is the homogene-
ity of the patient groups with respect to disease severity and
comorbidity. This indicates that these factors were not
considered when the patients were placed on the waiting
list for surgery. In fact, a subsequent analysis of the data in
our study showed that the most significant determinant of
the duration of waiting was the surgeon, followed by the
institution, whereas disease severity and comorbidity were
not significant determinants. This result indicates a lack of
triaging and calls for the implementation of policies that
would standardize the availability of surgical services and
ensure proper queuing of patients with more severe disease.
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Table 2: Quality of life of patients before and after CABG, by
waiting period*

Change from baseline
SF-36 score†

Quality of life
measure; waiting time

Mean SF-36
score at
baseline

Immediately
before CABG

6 mo after
CABG

Physical functioning
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*Quality of life was measured using the SF-36.
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waits (97 days or less) and those with long waits (more than 97 days).
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