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Summary

Background: Severe coronary artery disease can be suc-
cessfully treated with coronary artery bypass graft (CABG),
with considerable improvement in the symptoms of angina
pectoris. Approximately three of four patients are free of is-
chemic events for 5 years; however, increased survival is dem-
onstrated only in selected subgroups with advanced coronary
artery disease, and this effect has not been established in el-
derly patients.

Hypothesis: The study was undertaken to determine the re-
lief of symptoms and improvement in other aspects of health-
related quality of life (QoL.) during 5 years after CABG in
women and men.

Methods: Patients who underwent CABG in western Swe-
den were approached priorto and 5 years after surgery. Health-
related QoL was estimated with Physical Activity Score
(PAS), Nottingham Health Profile, and Psychological General
Well-Being Index.

Results: Women (n = 381) had a 5-year mortality of 17%
compared with 13% for men (n = 1,619; NS). After 5 years,
1,719 patients (survivors) were available for the survey; of
these, 876 (51%) answered the inquiry both prior to and after 5
years. Both women and men improved markedly and highly
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significantly, both with respect to symptoms and other aspects
of health-related QoL. Women suffered more than men in
terms of limitation of physical activity, dyspnea, chest pain,
and others aspects of health-related QoL. There was a signifi-
cant interaction between time and gender, with more improve-
ment in men with regard to chest pain when walking uphill or
quickly on level ground, when walking on level ground at the
speed of other persons their own age, when under stress, and in
windy and cold weather. For those parameters as well as for
PAS, improvement was more marked in men than in women.
In the other aspects of health-related QoL, there was no inter-
action between time and gender.

Conclusion: Five years after CABG, limitation of physical
activity, symptoms of dyspnea, and chest pain were reduced,
and various aspects of health-related QoL had improved in
both women and men. In general, women suftered more than
men both prior to and after CABG; however, in some aspects
the improvement was more pronounced in men. Because of
the limited response rate, the results may not be applicable to a
nonselected population who had undergone CABG.

Key words: coronary artery bypass graft, gender, quality
of life

Introduction

Severe coronary artery disease can be successfully treated
with coronary artery bypass graft (CABG), with considerable
improvement in the symptoms of angina pectoris. '~} Approx-
imately three of four patients are free of ischemic events for 5
years;* however, increased survival is demonstrated only in se-
lected subgroups with advanced coronary artery disease,™ ¢
and this effect has not been established in elderly patients.!”
The outcome in terms of increased physical activity, symptom
relief, and improved health-related quality of life (QoL) is of
major importance in chronic symptomatic diseases, particu-
larly if a prognostic gain cannot be expected. Health-related
QoL outcomes show how patients perceive symptoms, well
being, and physical and mental functioning.
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This study evaluates the effect of CABG on various symp-
tomatic aspects such as physical activity, chest pain, dyspnea,
and other aspects of health-related QoL for 5 years after the
procedure, with special regard to gender. We have previously
described experiences in terms of symptoms and various as-
pects of health-related QoL after CABG in this patient popula-
tion in a short-term perspective.®

Materials and Methods

All patients from all 15 hospitals in the western region of
Sweden (1.6 million inhabitants), who underwent CABG be-
tween June 1988 and June 1991 at the two referral centers for
CABG in that region, that is, Sahlgrenska University Hospital
and the Scandinavian Heart Center in Goteborg, received a
questionnaire regarding symptoms and other aspects of health-
related QoL at the time of coronary angiography prior to and
S years after surgery. The preoperative questionnaires were ad-
ministered prior to coronary angiography to all patients on the
waiting list who were scheduled for elective angiography.
Patients undergoing emergency coronary evaluation received
the questionnaires in the ward prior to angiography.

TaBLE 1  Clinical characteristics at operation in all patients alive at 5
years after surgery in relation to whether patients answered the ques-
tionnaire both prior to and at 5 years after surgery (Responders) or not
(Nonresponders)

Non-

Percent if not Responders  responders
otherwise stated n=876 n=2843 p Value
Female sex 16 21 0.005
Age (mean) 624 620
NYHA class: 0.01
(Db

1 2 3

2 12 14

3 65 52

4 21 32
Previous Ml 55 63 0.0006
Angina pectoris 98 97
Congestive heart failure 11 14 0.05
Hypertension (2) 36 36
Diabetes mellitus 10 11
Renal dysfunction (3) 22 27 0.01
Cerebrovascular disease 8 7
Claudication (1) 10 11
Obesity 12 12
Current smoker (2) 1 14
Previous PTCA 4 8 0.0003
Triple-vessel disease (6) 66 63
EF < 0.40(77) 7 9
2Given if <0.05.

b Number of patients with missing information.

Abbreviations: NYHA = New York Heart Association, MI = myo-
cardial infarction, PTCA = percutaneous transluminal coronary an-
gioplasty, EF = ejection fraction.

Demographic data were collected through review of medi-
cal charts, interviews, and physical examination of the patients
by a physician of the research team when the patient was hos-
pitalized for CABG. Functional classification was made ac-
cording to the New York Heart Association classification.

In all, 2,365 patients underwent CABG during the study pe-
riod. Of these, 244 patients were excluded from this analysis
because of concomitant valve surgery and 121 patients be-
cause of previous CABG.

Of the remaining 2,000 patients, 381 were women (19%)
and 1,619 were men (81%). Of the women, 66 (17%) died dur-
ing the subsequent 5 years; and of the 212 (13%) men, three pa-
tients were lost to follow-up. This study deals with all patients
who were known to be alive 5 years after surgery (n=1,719).

Of the remaining 1,719 patients, 876 (51%) answered the
inquiry both prior to and 5 years after surgery (62% answered
prior to surgery and 79% 5 years thereafter). Of these, 138
(16%) were women and 738 (84%) were men. A comparison
of demographic and clinical characteristics in responders indi-
cates that female gender and previous myocardial infarction
were more prevalent among nonresponders (Table I).

Table II shows the distribution of responders and nonre-
sponders among women and men. A significant interaction

TaBLEIl  Clinical characteristics at operation in responders ? and
nonresponders among women and men

Female Male p for
responders responders inter-
Percent if not Yes No Yes No action
otherwisestated n=138 n=177 n=738 n=666 withsex¢
Age (mean) 63.1 64.5 62.2 613 0.05
NYHA class
1 <l 5 2 3
2 7 7 13 15
3 69 54 64 51
4 23 34 21 31
Previous MI 42 57 58 65
Angina pectoris >99 95 98 97
Congestive HF 11 18 11 13
Hypertension 50 48 33 33
Diabetes mellitus 15 12 9 11

Renal dysfunction 41 56 19 20 0.05
Cerebrovascular

disease 6 8 8 7
Claudication 12 16 9 10
Obesity 20 15 11 11
Current smoker 11 14 11 14
Previous PTCA 8 7 3 8 0.02
Triple-vessel disease 57 65 68 62 0.02
EF<0.40 3 10 8 8 0.05

“Given if <0.0S.

b Responders are defined as patients answering the questionnaire both
prior to and at 5 years after surgery.

Abbreviation: HF = heart failure. Other abbreviations as in Table I.
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with gender was found for age, previous percutaneous translu-
minal coronary angioplasty (PTCA), presumed triple-vessel
disease, and ventricular dysfunction.

Among responders, women differed from men by having a
lower educational background and by more often living alone.

Symptom Scores; Single Item Questions

Patients received a questionnaire at the time of coronary an-
giography (mean of 3.6 months prior to surgery) and then were
approached by mail with the same inquiry 5 years after sur-
gery. The questionnaire included questions about physical ac-
tivity, reasons for limitation of physical activity, occurrence of
various types of chest pain, frequency of chest pain, and occur-
rence of various types of dyspnea.

The questionnaires are modified from the World Health
Organization Monograph'” and validated regarding dysp-
nea'" 12 as well as chest pain.!> 3 Modifications involved
translation and addition of some questions.

Validations have been made in previous population studies
evaluating clinical signs'® and left ventricular wall motion ab-
normalities'? in cardiac dyspnea, as well as prognosis in pa-
tients with chest pain (uncomplicated angina pectoris, compli-
cated angina pectoris, myocardial infarction).'?

Health-Related Quality of Life Questionnaires

The patients completed three self-administered question-
naires for the assessment of health-related QoL.: the Physical
Activity Score (PAS), the Nottingham Health Profile (NHP),
and the Psychological General Well-Being (PGWB) index.
These questionnaires have been carefully validated and tested
for reliability.!+17

The PAS represents one dimension of an angina-specific
questionnaire,'* the Angina Pectoris Quality of Life question-
naire, which contains six questions for the self-estimation of
physical abilities and limitations. Each response is graded
from | to 6 and the mean value for all six questions is calculat-
ed. The higher the value, the greater the degree of disability.

The NHP is divided into two parts. Part [, which is used in
this study, consists of 38 statements that convey limitations in
activity or aspects of distress in six dimensions: physical mo-
bility, pain, sleep, energy, social isolation, and emotional re-
actions. Patients are required to indicate by a yes/no answer
which of the problems they are experiencing at the time they
complete the questionnaire. A score ranging from O to 100 as
well as a total score applying a weighting technique can be
calculated for each dimension.'® The higher the score, the
worse the QoL. Reference values from a healthy population
are available,"”

The PGWB index contains 22 questions, dealing with six
dimensions of well-being: anxiety, depressed mood, vitality,
general health, self-control, and well being.'¢ The response
format is graded from | to 6 (total score range 22-132), with
the highest value corresponding to superior well being. Refer-
ence values derived in an unselected population are available.2

Selection of Questionnaires

The symptomatic response to myocardial ischemia in angi-
na pectoris is chest discomfort, induced by physical or mental
stress, thereby limiting physical performance. However, angi-
na pectoris also has other detrimental impacts, such as in-
creased anxiety and limitations of leisure activity, working ca-
pacity, and social and sexual function.?!-23

The PAS represents one dimension of a disease-specific
questionnaire for the estimation of physical capacity in angina
pectoris. ' The NHP and the PGWB index are categorized as
generic questionnaires. The NHP is most useful in patients
with chronic diseases and/or pronounced symptoms>* and has
previously been used to evaluate the effect of CABG.>-26 The
PGWB index is suitable for addressing the impact of symp-
toms on well being and is applicable in healthy as well as pa-
tient populations. The purpose of this choice of questionnaires
was to capture the whole range of outcomes, from symptomat-
ic limitations of physical abilities due to angina pectoris to
overall well being and health-related QoL. These question-
naires were chosen rather than other estimates, observed to
have a lesser ability to reflect subjective results after CABG,
such as New York Heart Association (NYHA ) classification?’
and return to work.?8

Statistical Methods

The Mann-Whitney U test and Fisher's exact test for pro-
portions were used to test for differences in Table I. In Table I1,
logistic regression was used to test for interaction. The repeat-
ed measurement analysis of variance model was used in all
other analyses.

All p-values are two-tailed and considered significant if
<0.05 in Tables I and Il and if <0.01 otherwise.

Results
Physical Activity, Chest Pain, and Dyspnea

Physical activity: Physical activity increased significantly
over time but was more limited in women than in men. There
was no interaction between time and gender. Limitation of
physical activity because of tiredness and dyspnea increased
and limitation of physical activity because of chest pain de-
creased over time. Limitation of physical activity due to dysp-
nea was more common in women. There was no interaction
between time and gender with regard to cause of limitation ot
physical activity.

Dyspnea (Table I11): Symptoms of dyspnea in all situations
listed in Table I1I decreased over time. In all situations, women
suffered from dyspnea more often than men; however, there
was no interaction between time and gender.

Frequency of attacks of chest pain: The number of attacks
with chest pain decreased significantly over time and chest
pain was more prevalent in women than in men. There was no
interaction between time and gender.
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TaBLE I Symptoms of dyspnea prior to and at 5 years after surgery
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Preop 5 Years postop
F M F M
% % % % p¢ p’ p¢
No dyspena 4 16 20 43 <0.0001 <0.0001 0.06
‘When walking uphill or quickly on level ground 94 82 75 53 <0.0001 <0.0001 0.04
When walking on level ground at the speed of other
persons of the same age 84 63 58 31 <0.000! <0.0001 033
Have to stop to catch breath when walking on the level
at their own speed 51 30 24 11 <0.0001 <0.0001 0.10
When dressing or washing 34 19 16 8 <0.0001 <0.0001 0.07
Atrest, when sitting, or at night 14 10 2 3 <(.0001 0.39 0.20
Have to sit down and rest when returning from a walk 83 59 55 30 <0.0001 <0.0001 0.84
Wake up at night due to dyspnea 23 14 10 6 <0.0001 0.008 0.14
4 p-Value for difference between preop and 5 years postop.
b p-Value for difference between men and women.
¢ p-Value for interaction between time and gender.
Abbreviations: F =female, M =male.
TaBLE IV Chest pain at various occasions prior to and at S years after surgery
Preop 5 Years postop
F M F M
% % % % p¢ p? p¢
When walking uphill or quickly on level ground 97 93 60 37 <0.0001 <0.0001 <0.0001
When walking on level ground at the speed of other
persons of the same age 87 75 47 20 <0.0001 <0.0001 0.009
When walking on the level at own speed 52 31 14 6 <0.0001 <0.0001 0.02
When dressing or washing 37 23 10 4 <0.0001 <0.0001 0.07
Atrest, when sitting 24 13 6 3 <0.0001 0.002 0.05
Atnight 38 29 13 7 <0.0001 0.005 0.46
When under stress 87 85 56 37 <0.0001 0.001 0.003
After dinner 39 35 13 10 <0.0001 023 0.99
When out in windy or cold weather 92 82 65 38 <0.0001 <0.0001 0.001
4 p-Value for difference between preop and S years postop.
b p-Value for difference between men and women.
¢ p-Value for interaction between time and gender.
Abbreviations as in Table II.
Chest pain on various occasions (Table IV): Chest pain on = 50 p<0.0001  p<0.0001
various occasions decreased significantly over time. Except é
for after dinner, chest pain was more common in women. r 4.0
There was a significant interaction between gender and time 8 3.0
for chest pain when walking uphill or quickly on level g
ground, when walking on level ground at the speed of other 3 2.0
persons of the same age, when under stress, and in windy and 8 10
cold weather. Under these conditions, men improved more % 0.0

than women.

Physical Activity Score (Fig. 1): The PAS improved over
time. Men scored lower (better) than women. There was a sig-
nificant interaction between time and gender, that is, men im-
proved more than wornen.

Women Men Women Men
Preop 5 Years

Fic. 1 Physical activity score prior to and at 5 years after coronary
artery bypass graft (p <0.000! for change over time; p = 0.0002 for
interaction between time and gender).
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TABLE V  Nottingham Health Profile subcomponents score prior to and at 5 years after surgery

Preop 5 Years postop p? p? pe
Emotions <0.0001 0.20 0.05
Women 20.1+20.0 08.5+16.0
Men 16.2+21.2 85+172
Sleep <0.0001 <0.0001 0.07
Women 342277 266+27.7
Men 20.0+23.0 164+21.2
Energy <0.0001 <0.0001 0.50
Women 472+396 27.5+36.7
Men 341345 16.7+28.8
Pain <0.0001 <0.0001 0.51
Women 26.8+23.7 16.1+22.7
Men 17.0+20.6 7.6+16.0
Mobility <0.0001 <0.0001 0.06
Women 25.2+22.1 17.9£20.5
Men 13.1+15.1 9.0+164
Social 0.04 033 0.89
Women 79+14.8 6.1+134
Men 6.6+16.6 50145

Data are expressed as mean + standard deviation.

4 p-Value for difference between preop and 5 years postop.
b p-Value for difference between men and women.

¢ p-Value for interaction between time and gender.

Nottingham Health Profile (total score): There was a signif-
icant improvement over time. Women scored higher (worse)
than men. There was no interaction between time and gender.

Dimensions (Table V): There was a significant improve-
ment over time for all dimensions with the exception of social
dimension. Women scored higher (worse) for all dimensions
except emotions and social dimension. There was no interac-
tion between time and gender for any dimension. However,
there was a trend indicating a more marked improvement in
women with regard to emotions (p=0.05) and sleep (p=0.07)
and in men with regard to mobility (p =0.06).

Psychological General Well Being index (total score) (Fig.
2): There was a significant improvement over time. Women
scored lower (worse) than men. There was no interaction be-
tween time and gender.

Dimensions of well being: There was a significant improve-
ment for all dimensions over time. Women scored significant-
ly lower (worse) than men for all dimensions except for self-
control. There was no significant interaction between time and
gender for any of the dimensions.

Relation to other study groups: Compared with a normal
population, patients showed a lower health-related QoL prior
to CABG but a similar health-related QoL 5 years after CABG
when measured with PGWB total score.2’ When compared
with another patient population, it was found that patients with
heartburn had a better health-related QoL than patients wait-
ing for CABG.2

When evaluating various subcomponents of the NHP, pa-
tients appeared to have a worse health-related QoL prior to
CABG than a normal population, whereas 5 years after CABG

health-related QoL. was similar to a normal population.'> How-
ever, health-related QoL according to NHP subcomponents
was better among patients both prior to and after CABG than
among patients suffering from arthrosis and arthritis.!>2

Health-related quality of life prior to coronary artery by-
pass grafting in relation to survival: With regard to NHP total
score and PAS, patients who died during the subsequent 5
years had significantly worse health-related QoL prior to
CABG than patients who survived. A similar trend was ob-
served with regard to PGWB total score.

Patients who died more frequently had triple-vessel disease
prior to surgery. Among these, 59% died a cardiac death, 20%

132

p<0.0001 p=0.0003

110
88
66
44

PGWB total score (mean})

22

Women Men Women Men

Preop 5 Years

FiG.2 Psychological General Well Being (PGWB) index total score
prior to and 5 years after coronary artery bypass graft (p <0.0001 for
change over time; p = 0.38 for interaction between time and gender).
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died in association with stroke, and 3% in association with
pulmonary embolism.

Discussion

This study evaluates the long-term reduction in the limi-
tation of physical activity, dyspnea, and chest pain, and im-
provement in various aspects of health-related QoL after
CABG, with a particular emphasis on differences between
women and men. Although having reported on this issue dur-
ing a 2-year follow-up,®-? we thought it important to describe
gender differences in an even longer perspective, since devel-
opment of coronary atherosclerosis as well as progression of
other diseases might differ between women and men.

The two most important observations were that (1) wom-
en had a lower level of physical activity and suffered from
more serious symptoms of dyspnea and chest pain, as well as
from inferior well being according to various estimates of
health-related QoL., both prior to and 5 years after CABG;
(2) men improved more than women in terms of symptom
relief and physical activity but not in other estimates of
health-related QoL.

The information that women with ischemic heart disease
have a lower health-related QoL than men is not new. Pre-
vious studies made by ourselves* and others?! have reported
similar observations. The underlying mechanisms have not
been clearly addressed. The women suffered from more risk
indicators than men, including a higher prevalence of hyper-
tension, diabetes mellitus, renal dysfunction, and obesity.
This can only explain a portion of our findings, because in a
multivariate analysis taking such differences into account, fe-
male sex appeared as an independent risk indicator for an ad-
verse health-related QoL 2 years after surgery.?? It has also
been reported that healthy women suffer from an inferior
QoL compared with healthy men.3? One potential reason for
women to report poorer QoL than men may be a greater de-
gree of subjective stress for the same degree of objective ab-
normality (e.g., ischemic, left ventricular dysfunction), thus
representing a response bias.

The observation that women improved less than men in
terms of physical activity is not new; similar observations
were made in a 2-year follow-up of these patients.> This is
also in accordance with previous experience that the greatest
benefit from CABG is observed within the initial months of
surgery.3® 36 There are several possible explanations for a less
symptomatic improvement in women than in men: first, a less
successful rehabilitation and less tendency for women to
return to work might be contributing factors;* 37 second, a
premature graft occlusion has been reported to occur more
frequently among women:*® third, other factors that are not
affected by the surgical procedure might contribute to symp-
toms in women, thereby partly explaining less symptom im-
provement in women. Even after controlling for body size,
women have smaller coronary arteries than men, which may
not only explain higher perioperative mortality among wom-
en but also contribute to more easily perceived ischemic

symptoms.* Furthermore, it has been demonstrated that
among patients undergoing CABG, the plaque structure of
women differs from that of men in that women exhibit more
cellular fibrous tissue often found at an early stage of plaque
development.*® These data may indicate a more rapid pro-
gression of coronary artery disease in women. A higher
prevalence of hypertension and diabetes might also suggest
such a possibility.#!-42

Women complained more often of dyspnea than men both
prior to and after surgery, and improvement in dyspnea tend-
ed to be less marked in women. Most likely, an important con-
tributing factor, as suggested by previous studies, was a high-
er prevalence of diastolic dysfunction in women than in
men.*3-43 There is no reason to believe that coronary revascu-
larization will markedly affect diastolic dysfunction. Thus, if
such a mechanism explains a substantial part of dyspnea in
women, then a marked improvement in dyspnea is not to be
expected by CABG. However, ischemia contributes to dias-
tolic abnormalities, and this should improve following suc-
cessful revascularization procedures.

Overall, symptoms of dyspnea were surprisingly common
S years after surgery. It has been found that 45.5% of 70-year-
old persons in Goteborg have an increased exertional dyspnea,
with no overall difference found between men and women.*0

Dyspnea as defined in the current study has been found
among 40.5% of 67-year-old men in the general population of
Goteborg.!! Thus, the prevalence of dyspnea among our pa-
tients S years post surgery was somewhat higher than that in
the general population.

Limitations

1. The symptomatic results of CABG in the patients who
did not respond to the questionnaires is unknown. Those pa-
tients appeared to suffer from more severe coronary artery
disease than the responders. Therefore, our results may not be
applicable in a totally nonselected population undergoing
CABG.

2. The patients were approached with the first question-
naire at the time of coronary angiography when not only angi-
na pectoris but also the personal distress of mental preparation
for cardiac surgery may have affected QoL scores; however,
favorable expectations of the surgical procedure might also
have influenced the results.

3. No objective data on long-term myocardial function
and myocardial ischemia were available; however, it is im-
portant to stress that the major objective of CABG is to re-
lieve symptoms.

4. There was a lack of information regarding lipid manage-
ment during follow-up.

5. Since over 100 tests on QoL were performed in this
study, the increased probability of false significances should
be considered. A Bonferroni correction (which is too con-
servative to be quite appropriate in this case) would require
an uncorrected p value of <0.0005 for significance at the
0.05 level.
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6. There was no information with regard to rehabilitation
of the patients studied, although many of the dependent vari-
ables hypothetically may have been influenced by exercise-
based rehabilitation. Although similar responses to exercise-
based rehabilitation have been reported in men and women
suffering from coronary artery disease, previous studies have
shown gender-related differences in the referral pattern.

Conclusion

Our results suggest that both women and men improve
markedly 5 years after coronary surgery in terms of physical
activity, symptoms of dyspnea and chest pain, and various es-
timates of health-related QoL ; however, in some aspects men
improve more markedly than women and explanations for this
observation are lacking at present. Since it appears that wom-
en systematically score differently than men on QoL instru-
ments regardless of their state of health, it needs to be empha-
sized that women gain at least as much as men in most aspects
of health-related QoL following bypass surgery. Due to the
limited response rate, the results may not be applicable to a
nonselected population who had undergone CABG.
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