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ABSTRACT

Background: This prospective
multicenter study was devoted to cardiac
surgery patients over 70 years of age. Its
aim was to evaluate the improvement as
well as the predictors of the improvement
in patients’ perceived health status using
the Nottingham Health Profile (NHP)
questionnaire.

Methods: Three hundred seventy-seven
patients operated on in 3 different
departments of cardiac surgery filled in the
NHP questionnaire before, 1 and 2 years
after open-heart surgery. Pre- and
postoperative data and pre- and
postoperative NHP scores were analyzed.
Results: The mean age was 74 * 3
years. The comparison between pre- and
postoperative ~ scores  showed  an
improvement in all but the social isolation
section. Logistic regression showed the
predictors of patients worsened by
surgery to be as follows: 1) in the energy

INTRODUCTION

Results in cardiac surgery are generally
assessed by mortality and morbidity rates.
Certain side effects of surgery, such as
problems of arthritis or loss of autonomy,
which have been caused or worsened by
surgery are not taken into account in
traditional assessments of  surgical
outcome and are more likely to affect old
patients. The Nottingham Health Profile
(NHP) questionnaire [1,2] has already
been applied to evaluate surgical
treatments [3,4]. It is a generic scale
which was not originally designed for
cardiac surgery patients. As such, it is an
adjunct to traditional clinical measures and
is not intended to be a measure of
disease, but an indicator of limitations on
health [4] which takes the patient's
perception of his or her overall health

section, independent factors of worsening
were age over 75 (OR = 1.8, 95% Cl =
1.02 - 3.2), patients suffering from
coronary artery disease (OR = 2.4, 95%
Cl = 1.04 — 3.6), and patients having
postoperative events (OR = 1.9, 95% Cl =
1.01 = 3.7); 2) in the physical mobility
section, patients suffering from diabetes
(OR =2.4,95% Cl = 1.2 — 4.7); and 3) in
the social isolation section, patients
suffering from physical mobility disability
(OR=34,95%Cl=13-8.7).

Conclusions: Cardiac surgery improves
perceived health status in patients over 70
years of age. This improvement is better
for aortic valve replacement patients than
for coronary artery bypass surgery
patients. Even when successful, cardiac
surgery induces fatigue and persistent
sleep disturbance in old patients

condition into consideration. The aim of
this prospective multicenter study, based
on completion of the Nottingham Health
Profile (NHP) questionnaire, was to
evaluate the improvement as well as the
predictors of the improvement of
perceived health status in patients over 70
years of age.

PATIENTS & METHODS

This study was approved by our
Institutional Review Board. Three hundred
seventy-seven patients over 70 years of
age undergoing open-heart surgery
requiring cardiopulmonary bypass were
enrolled by 3 thoracic and cardiovascular
surgery departments located in France
from March 1995 to March 1997. On the
first and second anniversary of their initial




[image: image2.jpg]operation, we sent a postoperative
questionnaire to the patients who had
completed the preoperative one. Mortality
at one and two years was assessed by
consulting official death records.
We recorded the following variables: age,
sex, former occupation (all patients were
retired), heart disease, angina pectoris
status according to Canadian
classification, dyspnea class according to
the New York Heart Association (NYHA)
classification, comorbid diseases
(previous heart surgery, chronic
obstructive pulmonary disease, renal
failure, diabetes mellitus, cerebral or
peripheral vascular disease), ejection
fraction, left ventricular wall motion,
surgical  procedure, and operative
complications.
The NHP questionnaire, originally written
in English [1] and validated in French [5],
contains 38 subjective statements divided
into six sections: energy, physical mobility,
emotional reaction, pain, sleep and social
isolation.
Statistical analysis:
The answer to each question was binary
(yes-no). The score for each section was
obtained by adding the weight of the
questions to which the responses were
positive. The energy section, for example,
is composed of 3 questions, each of which
has a weight: 39.20 for the 1st question,
36.80 for the 2nd, 24.00 for the 3rd.
Scores range from 0 to 100. A patient who
answers no to the 1st question, yes to the
2nd, and yes to the 3rd would have a
score of [(0 x 39.20) + (1 x 36.80) + (1 x
24.00)] = 60.80 in the energy section. A
higher score indicates a higher level of
dysfunction or distress.
1. Comparison between pre- and post
operative NHP scores:
We compared the preoperative and
postoperative scores for each section of
NHP using a Wilcoxon matched-pairs
rank test.
2. Factors influencing preoperative
NHP scores:
These were determined by analysis of
variance and covariance with repeated
measures (BMDP 2V), with the center as
a covariate to take the center effect into
account.
3. Factors influencing improvement
in patients:
We compared the pre- and postoperative
scores of each NHP section for each
patient to determine whether they were
improved or worsened by surgery.

The factors influencing the status of a
patient were determined by logistic
regression, univariate analysis and, when
applicable, multivariate analysis (stepwise
logistic regression). The center effect was
taken into account by using the center as
a covariate. All statistical analyses were
performed with BMDP statistical software
(BMDP, California).

RESULTS:
1. Characteristics of the study population:
(Table 1)

Three hundred seventy-seven patients
were included in this study, 218 for center
1, 83 for center 2, and 76 for center 3
Refusal or non-completion rate was 6%
(14 patients out of 232) for center 1, 15%
(15 patients out of 98) for center 2, and
12% (10 patients out of 86) for center 3.
The large discrepancy in the number of
patients enrolled by each center is due to
the fact that 2 of the 3 centers missed
more patients than center 1 did. The
number of patientseligible for enroliment in
the study was: 253 at center 1, 278 at
center 2 and 215 at center 3. The ratio of
patients missed was 8% in center 1
(21/253), 65% in center 2 (180/278), and
60 % in center 3 (129/215). When we
consider the 377 patients who were
effectively included in the study, the full
completion rate of the NHP questionnaire
varied from 80% (in the emotional reaction
section) to 90% (in the physical mobility
and energy sections). The mean age was
74 + 3 years and the sex-ratio (M/F)
approximately 2:1. The age repartition was
as follows: 228 patients (60%) were under
75, 113 (30%) were 75 to 80, and 36
(10%) were over 80.

Four percent of the patients died within
one year of surgery (operative mortality
excluded), and 3% more died between the
first and second year of follow-up. In
patients suffering from coronary artery
disease, an average of 2.5 + 1.0 bypasses
per patient were performed. Both
mammary arteries were used in 43 cases
(18% of patients requiring myocardial
revascularization); one was used in 157
patients (65%). Saphenous vein grafts
alone were done in 42 patients (17%),
mostly when myocardial revascularization
was associated with aortic valve
replacement. Thirty percent of the patients
suffering from mitral insufficiency had a
mitral valvuloplasty.

o
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Vanable No. of Patients (%) Center | Center 2 Center 3
=377 n=218 =83 n=76
Sex
Male 255 (68) 152 (70) 58 (70) 45 (59)
Female 122 (32) 66 (30) 25 (30) 31 @n
Age (v)
<75 28 (60) 124 (57) 53 (64) (67)
275 149 (40) 94 (43) 30 (36) (33)
Occupational category
Managers 39 (10) 23 10 (12) 6 8
Small business owners IO 24 (1) 6 () 5M
Helping professions 19 ) oo 40 O]
Farmers 46 (12) 29 (13) uoan )
White-collar workers 93 (@25 sS4 (@25) 23 @28) 16 Q1
Blue-collar workers 98 (26) 55 (25) 14an 29 (8
Nonworkers 40 (1) 9 © 9 (n 12 (6)
Heart diseas
Coronary artery disease 210 (56) 122 (56) 53 (64) 35 (46)
Aortic valve stenosis 85 (23) 54 (25) 190 @3 12 (16)
Coronary artery disease and aortic valve stenosis 2® 9O 4 ©) 9 (12)
Other 50 (13) 23 (10) 7®) 20 (26
Angina
None 136 (36) 78 (36) 21 (25 37 @9
L 150 (40) 9% (44) 31G7 23 (0
v 723 4 (9 300 (36) 16 21
NYHA functional class
1 295 (78) 178 (82) 67 (81) 50 (66)
nev 79 @ 38 (17) 15 (18) 2% (34)
Ejection fraction
20.50 281 (14 161 (14) 68 (82) 52 (68)
030-0.50 78 @) 45 @ 124 2028
<0.30 15 @ 0 @ 2 @ 3@
Segmental wall motion
Normal 260 (69) 153 (70) 53 (64) 54 (7
Abnormal 14 (0) 64 (29 29 (35 208
Comorbid diseases
Ve 236 (63) 139 (64) 50 (60) 7 (62
Diabetes mellitus s6 (15) 53 (1) 0 (2) 1347
Cerebral or peripheral vascular disease 45 (12) 2% (12) 12 (4 7O
Renal failure 7@ [ 5 (® 20
Chronic obstructive pulmonary discase 46 03 5 (® 9 (12
Prior heart operation 9@ 5@ [t 3@
Depression ) 6 () 3@ o
Physical mobility disability 3 (M 0 9 a1 6 (8
Postoperative events
None 312 (83) 189 (87) 60 (83) sS4t (1)
Low cardiac output B ER)) 3@ 2 ()
Reoperation for bleeding 0 Q) 3 4® ER
Mechanical ventilation >24 h 339 0 o3 14 (8)
Sternal wound infection 2 (05 1 (04) [} T
NYHA = New York Heart Association  * significant difference compared to the other two centers
2. Factors influencing NHP influenced by age only. Chronic

scores:

Characteristics ~ significantly ~ associated
with  preoperative NHP scores are
reported in Table 2. The physical mobility
section scores were influenced by age,
sex, NYHA functional class and heart
disease. Patients suffering from physical
mobility restriction had significantly worse
scores in the physical mobility section and
in the pain and emotional reaction
sections. Women and nonworkers —
97.5% of nonworkers were women - had
worse scores in the emotional reaction
section as well as in the social isolation
section. Energy section scores were

obstructive pulmonary disease influenced
sleep section scores.

4. Improvement of NHP scores
induced by surgery, and factors
influencing this improvement: Pre- and
postoperative scores did not differ
significantly within any given center (data
not shown). The comparison of pre- and
postoperative ~ scores  showed  an
improvement in all but the social isolation
section (Fig 1). There was no significant
difference between 1- and 2- year scores
in any section. When compared to
reference scores for a
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Variable Score p Value
Energy
Age
<15 385426 <0.05
275 46.6+3.1
sI

eep
Chronic obstructive pulmonary disease
No 35819 <0.05

Physical mobility
Sex

<0.01

<0.05
75
Aortic valve stenosis
No <0.01
Yes
NYHA functional class
11
1V
Physical mobility disability
Without 22511
With 40.7+43
Social isolation
Sex.

<0.01

<0.01

Male 6811 <001

Female 118216

Age

<75 6812 <0.05

75 106214
Emotional reaction

Sex
Male 1
Female EH]
Physical mobility disability
Without 1
With 21

5 <0.01

<0.05

Pain
Physical mobility disability
Without 173212 <0.01
With 205:46

disease (OR = 2.4, 95% Cl = 1.04 - 3.6),
patients with a preoperative ejection
fraction below 0.30 (OR = 3.5, 95% Cl =
107 - 11.3), patients having
postoperative events (OR = 1.9, 95% ClI
=1.01 - 3.7), and patients who required
an intra-aortic balloon pump (OR = 5.8,
95% Cl = 1.35 — 25.2). Multivariate
analysis showed age, coronary artery
disease and postoperative events to be
independent factors of less
improvement, with nearly the same
odds-ratios as in univariate analysis; 2)
in the physical mobility section, patients
suffering from diabetes (OR = 2.4, 95%
Cl=1.2-4.7); 3)in the social isolation
section, patients suffering from physical
mobility disability (OR = 3.4, 95% CI =
1.3 — 8.7); and 4) in the sleep section,
farmers worsened significantly (OR = 17,
95% Cl = 2.1 — 145), whereas managers
improved significantly more (OR = 0.11,
95% Cl = 0.08 —0.9) than the other
professions.

Mean score

En Sieep  PM st Er Pain

Figure 1. Mean scores for each section of the NHP

Data are expressed as mean + SEM. NYHA = New York Heart

Association.

standard population [6] applied to sex
and age distribution, our 1- and 2- year
follow-up scores showed the
postoperative NHP scores of our
population to be the same as that of the
global population in ail but the energy
and sleep sections (Fig 1). The NHP
scores of an average of 75 % of
patients were improved by surgery: 76 +
7%, 81+ 6%, 71 + 7%, 84 + 6%, 73 £
8%, 78 + 7%, respectively in the energy,
sleep, physical mobility, social isolation,
emotional reaction, and pain sections
(p=NS). Logistic regression showed the
predictors of patients worsened by
surgery to be as follows: 1) in the energy
section, patients 75 years of age and
over (OR = 1.8, 95% Cl = 1.02 - 3.2),
patients suffering from coronary artery

before, 1, and 2 years after surgery.
The Wilcoxon matched pairs rank test, comparing
scores before and afler surgery for each section of
the NHP questionnaire, showed an improvement in
all but the social isolation section. Expected scores
are based on Hunt's reference scores for a standard
population (6], applied to sex and age distribution in
our series. Postoperative scores are similar to
expected scores in all but the energy and the sieep
sections. En: energy, PM: physical mobility, SI
social isolation, ER: emotional reaction.

DISCUSSION :

The study of NHP scores is a
complementary approach to the usual
evaluations of surgical results. Patients
who undergo cardiac surgery are
becoming increasingly older. As certain
side effects are more likely to occur in old
patients, it seemed worth focussing on an
older population in order to evaluate the
benefits of surgery by measuring their
perceived health status. We designed a
multicenter study including 3 departments
of cardiovascular surgery located in
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to all patients of 70 years of age and over
undergoing cardiac surgery. The fact that
all eligible patients were not included
resulted in a lack of power of the analysis
and prevented analysis of some data,
such as operative mortality. Nevertheless,
comparison of the discrepancy between
centers showed only small differences
concermning  characteristics ~ of  the
population and pre- and postoperative
values of the NHP scores. The population
could, therefore, be considered as
homogenous and the global analysis
could be performed by systematically
taking the center effect into account in the
statistical analysis

Comparison of pre- and postoperative
scores showed an improvement in all
sections of the NHP questionnaire with
the exception of the social isolation
section, in which the preoperative score
was already very low. Postoperative
scores at 1 and 2 years were similar,
showing no deterioration in results during
this lapse of time.

In a previous study [7], we examined the
evolution of the NHP scores in all patients
operated on from January to July 1994, in
the Department of Thoracic and
Cardiovascular Surgery in Besangon.
Three important features appear when the
results of the current study are compared
to those of the previous one. 1)
Preoperative NHP scores in the younger
population were not influenced by the
heart disease which lead to surgery,
whereas in this study, the preoperative
score in the energy section was worse in
patients suffering from calcified aortic
stenosis. Conversely, improvement in the
energy section was lesser in patients
suffering from coronary artery disease
This shows that while calcified aortic
stenosis is more disabling than coronary
artery disease, its treatment is more
effective in terms of perceived health
status. 2) Postoperative NHP scores in
younger patients were not influenced by
postoperative events. In the current study,
on the other hand, postoperative NHP
scores were better in patients who had an
uneventful postoperative course than in
patients who had postoperative
complications. This fact undoubtedly
emphasizes the restricted capacity for
recovery in old patients. 3) Comparison of
preoperative NHP scores show no major
difference between the younger and the
current  older population. This  fact

probably indicates that there is a selection
of older patients for cardiac surgery.

The sensitivity of the NHP questionnaire is
such that when we focus on patients with
preoperative physical mobility disability,
we of course see that they have a
significantly worse preoperative score in
the physical mobility section. We also see
that these patients, as others, improved
after cardiac surgery. The baseline level is
worse but the improvement is equivalent
to that of the other patients. Conversely,
these patients show less improvement
than the others in the social isolation
section

Postoperative scores are similar to
expected scores in all but the energy and
sleep sections of the NHP questionnaire
(Fig 1). This would tend to demonstrate
that cardiac surgery after 70 years of age,
even if successful, induces lasting fatigue
in old patients. The persistence of sleep
disturbance 2 years after surgery may
stem from cerebral lesions induced by
cardiopulmonary bypass, perhaps from
bubbles or microthrombi.

These lesions may disturb sleep and
perhaps other functions, like memory or
cognitive function, not explored by the
NHP.

Conclusion

Cardiac surgery improves patients over 70
years of age. This improvement is better
for aortic valve replacement patients than
for coronary artery bypass surgery
patients. Even when successful, cardiac
surgery induces fatigue and persistent
sleep disturbance in old patients.
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