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Abstract
Background: The health-related quality of life (HRQOL) in
subjects with chronic thoracic aortic disease (TAD) not
scheduled for intervention has not been previously re-
ported. Such information may aid counseling, manage-
ment, and clinical decision-making. We report HRQOL in
TAD, its main subtypes (aneurysm versus dissection and
proximal versus distal), compare it to a reference group
from the general population, and explore independent
predictors. Methods: The short-form 36-item (SF-36) ques-
tionnaire was used, as part of a self-reporting health
survey, to measure HRQOL in eight domains and a phys-
ical component summary (PCS) and a mental component
summary (MCS) score. Median differences (�) between
the component summary scores and a sex- and age-
matched reference group from the general population
were the primary outcome measures. Multivariable tech-
niques were used to evaluate independent predictors.
Results: In 178 TAD subjects, the HRQOL was reduced
(versus the reference group) in the PCS, � �6.4 [95%
confidence limits �8.8, �4.0] and in three out of eight
SF-36 domains: physical functioning (PF), � �10 [�15,
�4.5]; physical role (RP), � �25 [�34, �16]; general
health (GH), � �5.0 [�9.7, �0.27]. There were no statis-
tically significant differences in HRQOL scores in type
(aneurysm versus dissection) or location (proximal versus
distal) of TAD. Multivariable analyses identified symp-
toms of exertional dyspnea, exertional calf pain, joint
pain, and angina pectoris as predictors of lower SF-36
component summary scores. Conclusions: The HRQOL in
subjects with chronic TAD is reduced compared to a

matched reference group. Differences, however, are
comparably small and limited to physical domains.
There were no differences according to type or location
of TAD. Present symptoms and conditions were influ-
ential on the physical and mental component summary
scores. HRQOL could be a useful part of thoracic aortic
disease surveillance and could help guide interven-
tional decision-making. Copyright © 2013 Science International Corp.
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Introduction

The health-related quality of life (HRQOL) in pa-
tients operated for thoracic aortic disease (TAD)—
predominantly aneurysm and dissection— has been
reported in a few clinical series [1–6]. However, a
substantial proportion of individuals with TAD will be
subjected to long-lasting surveillance. A proportion
will, in fact, never undergo surgical or endovascular
repair. Thus, TAD can often be experienced as a com-
parably unobtrusive chronic condition—yet a poten-
tially lethal one. Recognizing its increasing prevalence
[7], it becomes more important to understand the
different aspects of TAD, and specifically its impact on
HRQOL. Apart from a limited study in subjects with
chronic Type B aortic dissection [8], HRQOL in subjects
with chronic TAD not scheduled for intervention has
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not been previously reported. We report (1) the
HRQOL in such TAD subjects, as measured by the
Medical Outcomes Study Short-Form 36-item (SF-36)
questionnaire, (2) the HRQOL in TAD compared to an
age- and sex-matched reference group from the gen-
eral population, (3) the HRQOL in the principal TAD
subgroups: aneurysm versus dissection and proximal
versus distal disease, and (4) clinical variables acting as
predictors independently related to HRQOL in TAD.

Patients and Methods

Study Cohort
Subjects (n � 756) enlisted for regular clinical and radiolog-

ical follow-up at a referral aortic outpatient clinic (sole provider

of service in a county of approximately 2 million inhabitants)
were identified in administrative hospital databases. Six indi-
viduals followed for increased risk (family history) of TAD but
confirmed free of TAD were excluded, as were 96 deceased
patients, yielding 654 eligible subjects invited to participate in
a study comprising blood pressure measurement, blood sam-
pling, health-survey questionnaires, and medical records data
retrieval. Of these, 417 (64%) returned a completed SF-36
HRQOL questionnaire, of which 178 were from individuals with
TAD who had not undergone surgical or endovascular repair,
forming the study group. The demographic and clinical char-
acteristics of the study group are displayed in Table 1, and a
delineation of the TAD distribution is shown in Table 2. The
regional research ethics committee approved the study. Writ-
ten informed consent was obtained from all participants.

SF-36 HRQOL Questionnaire
The Medical Outcomes Study SF-36 is a well-established

self-administered questionnaire quantifying HRQOL. The Swed-
ish translation has been validated and a normative population
(n � 8930) characterized [9]. From this normative (general)
population, a study-specific age- and sex-matched reference
group (1:1 ratio, age matching within 5-year limits) was created
by an independent external facility (HRQL-gruppen®, Sahlgren-
ska Akademin, Gothenburg, Sweden) blinded to the study
material. There was no matching on other characteristics, as-
suming a normal distribution of medical conditions and life-
style factors in the large general population sample. SF-36
measures HRQOL in eight domains by 2-10 items per domain:
physical functioning (PF), bodily pain (BP), role physical (RP),
mental health (MH), social functioning (SF), role emotional (RE),
vitality (VT), and general health (GH). Raw scores in each do-
main are summarized and transformed to a 0-100 scale as
described in the SF-36 users’ manual [9], the higher score, the
better. Summary scores for the combined physical (PCS, phys-
ical component summary) and mental (MCS, mental compo-
nent summary) domains can be constructed and have been
validated in separate studies [9,10]. The difference (Δ) in me-

Table 1. Demographic and Clinical Characteristics of Subjects
with Thoracic Aortic Disease (n � 178)

Variable n (%)

Male 117 (66)
Age, median (IQR) 64 (14)
Comorbid or health-related conditions

Obesity 3 (1.7)
BMI, median (IQR) 25.7 (4.7)
Hypertension 117 (66)
Ischemic heart disease 53 (30)
Prior myocardial infarction 28
Angina 25
Coronary intervention 28 (16)
Coronary artery bypass graft 12
Percutaneous intervention 16
Peripheral vascular intervention 11 (6.2)
Claudication 7 (3.9)
Venous thromboembolic disease 18 (10)
Chronic obstructive pulmonary disease 5 (2.8)
Smoking 71 (40)
Diabetes 8 (4.5)
Renal failure 21 (12)
Cerebrovascular insult 16 (9.0)
Coumadin treatment 12 (6.7)
Marfan syndrome 3 (1.7)

Current symptoms or complaints
Exertional dyspnea 56 (31)
Exertional chest discomfort 15 (8.4)
Exertional calf discomfort 22 (12)
Joint pain 48 (27)

Echocardiographic findings
Bicuspid aortic valve 9 (5.1)
Aortic regurgitation 50 (28)
Aortic stenosis 8 (4.5)

IQR indicates interquartile range; BMI, body mass index.

Table 2. Characteristics of Thoracic Aortic Disease Distribution
in the Study Group (n � 178)

Variable n (%)

Thoracic aortic aneurysm� 109 (61)
Aortic root 3
Ascending aorta 85
Aortic arch 8
Descending or thoraco-abdominal aorta 32

Chronic aortic dissection 60 (34)
Type A 2
Type B 58

Intramural hematoma 5 (2.8)
Other thoracic aortic disease 4 (2.2)

� Anatomical locations of thoracic aortic aneurysms not mutually exclusive.

154 Original Research Article

Olsson, C. et al. Thoracic Aortic Disease Quality of Life



dian PCS and MCS from the age- and sex-adjusted reference
group served as the primary outcome measure. The PCS and
MCS were analyzed and interpreted in conjunction with the
individual domain scores as appropriate [9,10]. In addition to
SF-36, data from a self-reporting questionnaire covering co-
morbidity (specific conditions and their definitions are given
below); smoking, drinking, and physical exercise habits; family
history of aortic, ischemic heart or valve disease; and current
medications were accrued.

Data Collection
Together with other health-survey material, an informed

consent form and an invitation to an outpatient visit with a
study nurse for blood pressure control, measurement of height
and weight, and blood sampling, respectively, the SF-36
HRQOL was mailed to eligible individuals, enclosing a self-
addressed return envelope. Within one month, nonresponders
were reminded by a second identical mailing. Those still not
responding within another month were contacted by tele-
phone on one or more occasions. Individuals declining the
in-house nurse visit were offered a nurse home-visit. When-
ever possible, the reasons for not responding were explored
and are given in Table 3.

Definitions
The definition of TAD was all-inclusive, but conditions other

than aneurysm or chronic dissection were uncommon. Aortic
dissection was subdivided by the Stanford classification (Type

A and Type B, respectively). Again, chronic Type A dissection
was uncommon (n � 2). Thoracic aortic aneurysm was de-
scribed according to involved aortic segment(s): aortic root,
ascending aorta, aortic arch, and descending and thoraco-
abdominal aorta, respectively, with the possibility of several
involved segments in a single individual. In statistical analyses,
subjects with chronic intramural hematoma (n � 5) were in-
cluded in the dissection group, whereas subjects with infre-
quent forms of TAD (penetrating aortic ulcer, mural thrombus,
n � 4) were excluded. In comparisons between ascending and
descending TAD, disease involving the aortic root, the ascend-
ing aorta, or the aortic arch (or combinations thereof) were
categorized as proximal TAD. Whenever the descending or
thoraco-abdominal aorta was affected, categorization was dis-
tal TAD. Self-reported comorbid conditions [ie, myocardial in-
farction, angina, heart failure, coronary artery bypass surgery,
percutaneous coronary intervention, vascular surgery or per-
cutaneous intervention, cerebrovascular incident (stroke or
transitory ischemic attack), claudication, deep venous throm-
bosis with or without pulmonary embolism, hypertension, di-
abetes, renal failure, systemic inflammatory disease, other se-
rious illness] were considered present when the question
“Have you ever been informed by a doctor that you have or
have had...?” was answered with a “yes”, and otherwise
absent. Parallel to diagnoses, specific symptoms were asked
for: exertional dyspnea, exertional chest pain (or discom-
fort), exertional calf pain (or discomfort), and joint pain,
respectively. Additional definitions were: Smoking: earlier or
ongoing habitual smoking, ie, distinguishing between ever-
smokers and never-smokers; Obesity: BMI � 30; Marfan syn-
drome: clinically established diagnosis; Bicuspid aortic valve,
aortic regurgitation, and aortic stenosis: considered present
if affirmed in an echocardiographic report and otherwise
absent; and Current medications (yes/no): anticoagulation,
anti-platelet drug(s), lipid-lowering drug(s), and antihyper-
tensive drug(s). All variables were analyzed in multivariable
modeling as defined.

Statistical Analysis
Data are presented as numbers with percentages and me-

dians, with interquartile range (IQR). Because of non-normal
distributions, a nonparametric rank-sum (Mann-Whitney) test
was used for group comparisons of transformed SF-36 domain
and component summary scores. In consequence, a nonpara-
metric approach was also applied to multivariable modeling:
quantile regression on the median was used for multivariable
modeling of predictors of the primary outcome variables [ie,
differences of PCS and MCS median values (Δ), respectively,
from the general population reference group], utilizing a back-
ward stepwise approach (with forced entry of age and sex) to
model selection. Avoiding data distribution assumptions, the
resulting regression coefficient standard errors were obtained
by generation of 1000 bootstrap samples and standardized as
�-coefficients (variance � 1) to accommodate differences in
variable units. As a subsidiary analysis, standard linear regres-
sion on the mean of the primary outcome variables was also
performed. To further explore predictors of the primary out-

Table 3. Differences (Δ) in transformed (0-100 scale) median
SF-36 domain scores including PCS and MCS scores in subjects
with unoperated TAD compared to an age- and sex-matched
reference group from the normal population (n � 178 in both
groups)

SF-36
domain

TAD
median
transformed
score (IQR)
n (%)

Reference
group
median
transformed
score (IQR)
n (%)

Δ Median
(TAD-Reference)
[95% CL]

PF 75 (35) 85 (34) �10 [�15, �4.5]
RP 75 (75) 100 (50) �25 [�34, �16]
BP 74 (49) 74 (59) 0 [�5.8, 5.8]
GH 62 (32) 67 (33) �5 [�9.7, �0.27]
VT 70 (40) 70 (35) 0 [�5.2, 5.2]
SF 100 (25) 100 (25) 0 [�5.2, 5.2]
RE 100 (67) 100 (67) 0 [�8.2, 8.2]
MH 80 (28) 84 (28) �4 [�8.3, 0.3]
PCS 43 (18) 50 (17) �6.4 [�8.8, �4.0]
MCS 54 (14) 54 (12) �0.37 [�2.8, 2.1]

PCS indicates physical component summary; MCS, mental component summary; TAD,

thoracic aortic disease; IQR, interquartile range; CL, confidence limit; PF, physical

functioning; RP, role physical; BP, bodily pain; GH, general health; VT, vitality; SF, social

functioning; RE, role emotional; MH, mental health.
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come variables, bootstrap bagging, as described by Blackstone
[11], was applied to a large set of variables generated from the
health questionnaires. With a stepwise backward approach,
models were generated from a random set of cases using
observation sampling with replacement (sample size � cohort
size � 178) and repeated in 1000 cycles (bootstraps). Variables
appearing in � 60% of bootstraps were considered relevant
and are reported. The statistical power of the obtained study
group (n � 178) to detect a 10% difference (at � � 0.05 level)
in the median SF-36 score from that of a reference group from
the general population was calculated. Cronbach’s �-coeffi-
cient [12] was calculated to evaluate internal consistency of
each SF-36 domain. Statistical analysis was performed with
Stata version 12 (StataCorp LP, College Station, TX).

Results

The SF-36 response rate was 64%. Reasons for not
responding were evaluated and, in general, were not
considered related to TAD. The distributions of TAD in
terms of underlying aortic pathology and anatomy
were also very similar in responders and nonre-
sponders.

As detailed in Table 3, the median scores of PCS and
MCS were 43(18) and 54(14), respectively. Scores in
the eight SF-36 domains varied between 62(32) for

GH, and 100(25) and 100(67) for SF and RE, respec-
tively. Overall, scores were equal to (n � 5) or signifi-
cantly worse than (n � 3) those of the reference
group. PCS median score was significantly lower (Δ�
�6.4) than that in the reference group, but not MCS
(Δ � �0.37). The single largest deviations were found
in the PF (physical functioning, Δ � �10) and RP (role
physical, Δ � �25) domains. Mean SF-36 scores (Table
4) were not statistically different from those of the
reference group. Cronbach’s � varied 0.77-0.92, overall
on par with that found in the general population [9].
The statistical power to detect a 10% difference varied
0.65-1.00 and was 1.00 for the primary outcome vari-
ables PCS and MCS (Table 5).

The median SF-36 domain scores (Table 6) did not
differ significantly in magnitude or distribution for
aneurysm versus dissection or for proximal versus dis-
tal TAD, as illustrated in Figure 1A and 1B. PCS was
41(16) versus 45(18) in dissection versus aneurysm,
P � 0.38. MCS was 54(12) versus 55(16) in dissection
versus aneurysm, P � 0.96. PCS was 46(18) versus
42(18) in proximal versus distal TAD, P � 0.61. MCS
was 54(11) versus 54(18) in proximal versus distal TAD,
P � 0.65.

For ΔPCS and ΔMCS, multivariable (median) regres-
sion was performed to identify independently related
variables. ΔPCS was significantly inversely related to
(in order of magnitude): exertional dyspnea, joint pain,

Table 4. Mean (with 95% Confidence Limits) Transformed (0-
100 scale) SF-36 Domain and Summary Scores in the Study
Group (Thoracic Aortic Disease) and Reference Group (Age-
and Sex-Matched Individuals from Normal Population): Differ-
ences (Δ) in Mean Scores (with 95% Confidence Limits)

SF-36
domain

TAD mean
transformed
score
[95% CL]

Reference
group mean
transformed
score
[95% CL]

Δ Mean
(TAD-Reference)
[95% CL]

PF 69 [66-73] 74 [69-78] �4.4 [�9.9, 1.1]
RP 63 [56–69] 69 [63–76] �6.7 [�15, 1.9]
BP 72 [68–76] 69 [64–73] 3.6 [�2.2, 9.4]
GH 62 [59–65] 65 [61–68] �2.5 [�7.5, 2.5]
VT 64 [61–68] 64 [60–68] 0 [�5.2, 5.2]
SF 82 [79–86] 85 [81–89] �2.4 [�7.6, 2.8]
RE 75 [69–81] 74 [68–80] 1.1 [�7.1, 9.3]
MH 78 [75–80] 79 [76–82] �1.4 [�5.7, 2.9]
PCS 42 [41–44] 45 [42–46] �2.2 [�4.6, 0.20]
MCS 49 [48–51] 50 [48–52] �0.73 [�3.2, 1.7]

TAD indicates thoracic aortic disease; CL, confidence limit; PF, physical functioning;

RP, role physical; BP, bodily pain; GH, general health; VT, vitality; SF, social functioning;

RE, role emotional; MH, mental health; PCS, physical component summary; MCS,

mental component summary.

Table 5. Cronbach’s �-Coefficient for Internal Consistency for
Each SF-36 Domain, Compared to a Normal Swedish Popula-
tion (n � 8930)

SF-36
domain

Cronbach’s alpha
(Normal Population) Power

PF 0.91 (0.91) 0.92
RP 0.89 (0.88) 0.65
BP 0.86 (0.93) 0.90
GH 0.77 (0.84) 0.86
VT 0.86 (0.85) 0.87
SF 0.84 (0.85) 0.99
RE 0.92 (0.79) 0.69
MH 0.83 (0.87) 1.00
PCS n/a 1.00
MCS n/a 1.00

Statistical power for each SF-36 domain and summary score was used to detect a 10%

difference from the reference group median score. PF indicates physical functioning;

RP, role physical; BP, bodily pain; GH, general health; VT, vitality; SF, social functioning;

RE, role emotional; MH, mental health; PCS, physical component summary; MCS,

mental component summary.
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angina pectoris, and exertional calf pain, respectively
(Table 7). There were no variables independently re-
lated to ΔMCS when adjusted for sex and age. Mod-
eling with linear regression on the mean did not
return significantly different findings. Results of the
bootstrap bagging method of identifying related vari-
ables are presented in Table 8. This procedure re-
turned the same variables significantly related to ΔPCS
and also identified joint pain, exertional dyspnea, and
history of cerebrovascular incident, respectively, as
relevant (occurring in � 60% of models) predictors for
ΔMCS. The order of magnitude by which these vari-
ables outperform age, sex, TAD type, and TAD loca-
tion, respectively, are evident from Table 8.

Discussion

This is the first and only sizeable (n � 178) study
describing HRQOL, as measured by the SF-36 ques-
tionnaire, in a cross-sectional population of individuals
with chronic TAD not scheduled for (and also not
denied) intervention. A significantly reduced HRQOL
compared to a sex- and age-matched reference group
from the general population was evident in three (PF,
RP, and GH) out of eight SF-36 domains and in the
PCS, but not in the MCS. There were no statistically
significant differences between aneurysm and dissec-
tion (including intramural hematoma) forms of TAD,

and no statistically significant differences between
proximal and distal TAD, in any of the eight SF-36
domains (Fig. 1A and 1B and Table 5), or in PCS or
MCS, respectively.

Given the common combination of aortic valve
dysfunction (regurgitation or stenosis) and proximal
TAD, a discernible negative effect on the physical
domains was anticipated. However, there were no
statistically significant differences in PCS, MCS, or
SF-36 domain scores. Quantitative data on valve dys-
function were limited in this study. Presumably, indi-
viduals with symptomatic valve dysfunction under-
went operation, leaving individuals with mild
dysfunction in the present study cohort.

Table 6. Median (Interquartile Range) Transformed (0-100
Scale) SF-36 Domain and Summary Scores by Thoracic Aortic
Disease Type (Aneurysm versus Dissection) and Location (Prox-
imal versus Distal)

SF-36
domain Aneurysm Dissection Proximal Distal

PF 75 (35) 75 (35) 78 (32) 70 (45)
RP 75 (75) 75 (100) 75 (75) 75 (88)
BP 74 (49) 74 (49) 77 (44) 77 (59)
GH 62 (32) 60 (32) 65 (32) 62 (38)
VT 70 (35) 70 (45) 72 (35) 60 (38)
SF 100 (25) 100 (25) 100 (25) 88 (50)
RE 100 (33) 100 (67) 100 (33) 100 (83)
MH 84 (24) 80 (28) 84 (24) 78 (34)
PCS 45 (18) 41 (16) 46 (18) 42 (18)
MCS 54 (12) 55 (16) 54 (11) 54 (18)

PF indicates physical functioning; RP, role physical; BP, bodily pain; GH, general

health; VT, vitality; SF, social functioning; RE, role emotional; MH, mental health; PCS,

physical component summary; MCS, mental component summary.

Figure 1. Polar plots of median transformed scores of the
eight SF-36 domains in (A) aneurysm versus dissection and (B)
proximal versus distal TAD. No median score difference was
statistically significant.
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In contrast, the often longstanding nature of distal
TAD, related to a different size criterion for interven-
tion [13] and a generally more conservative approach
related to surgical risks, could have produced negative
effects on the MCS. Again, no such differences mea-
surably affecting HRQOL were indicated. Chronic TAD,
at least when perceived as stable, could entail similar
coping mechanisms regardless of underlying pathol-
ogy or anatomic location. Alternatively, and supported
by the findings of this study, factors other than TAD
are more important in determining HRQOL as mea-

sured by the SF-36. Indeed, in multivariable analyses,
neither TAD-related factors nor age and sex (well-
established predictors of HRQOL in the general pop-
ulation [9]) were independently related to ΔPCS or
ΔMCS. Instead, other current symptoms (angina, exer-
tional dyspnea, exertional calf pain and joint pain)
surfaced as predictors of decreased PCS and MCS
(Tables 7 and 8). Bootstrap bagging of predictors
showed that exertional dyspnea and joint pain were
present in nearly 100% of bootstrapped models, TAD
subgroups were present in 20-30% (Table 8). Age and
sex, in turn, seemed somewhat more influential on
MCS than on PCS. Exertional dyspnea appeared as the
single most prevalent predictor of both PCS and MCS.
Interestingly, putative diagnoses underlying exertional
dyspnea (myocardial infarction, heart failure) did not
exhibit such a relationship. As previously reported in
adult congenital heart disease [14], perceived symp-
toms, regardless of known associated diagnoses,
seemed most important to HRQOL. Other severe
chronic conditions, such as chronic obstructive pulmo-
nary disease (COPD), diabetes, hypertension, or Mar-
fan syndrome, did not occur as predictors of HRQOL.
They were relatively uncommon [2.8-9.0% (Table 1)]
but did not appear in multivariable models even after
removing, for example, variables related to musculo-
skeletal conditions (ie, joint pain, chronic inflamma-
tory disease). Apparently, if SF-36 is used to inform
about HRQOL in TAD, simultaneous data on comorbid
conditions need to be collected to interpret the find-
ings. Alternatively, a disease-specific HRQOL instru-
ment should be developed and used as a complement
to a generic HRQOL questionnaire. To the best of our
knowledge, no such instrument has been developed
as yet.

Winnerkvist et al. [8], in a cross-sectional study of
conservatively managed Type B aortic dissection, used
an adapted form of the SF-36 to evaluate HRQOL. The
study included 53 subjects with comparably scarce
comorbidity: stroke in 7.5% (versus 9.0% in the present
study), myocardial infarction or angina pectoris in
9.4% (30%), and renal failure in 1.9% (12%) of subjects.
In essence, their findings of a near-to-normal HRQOL
largely relates to the beneficial patient group charac-
teristics. Yet, it is an important finding, pointing to the
probably limited effect of chronic stable TAD per se on
HRQOL in otherwise healthy individuals or, again, to
the limited role of generic HRQOL questionnaires to
perform adequately in TAD. Immer and colleagues

Table 7. Variables Independently Related to the Difference in
Medians between the Study Group and the Reference Group
for the Physical Component Score (ΔPCS) in Multivariable Me-
dian Regression, Adjusted for Sex and Age

Variable Coefficient 95% CL p-value

Exertional dyspnea �12 �15, �8.0 � 0.0005
Joint pain �9.2 �13, �5.0 � 0.0005
Angina pectoris �7.1 �12, �2.2 0.003
Exertional calf pain �6.1 �10, �2.1 0.013

Standardized (�) coefficients with bootstrapped (n � 1000 repetitions) standard er-

rors were used for confidence limits. CL indicates confidence limits.

Table 8. Variables (in Italics) with � 600 Occurrences (� 60%) in
Bootstrap Analysis (n � 1000 Bootstrapped Samples with Re-
placement) of ΔPCS and ΔMCS, respectively

Variable
Occurrences/

1000 bootstraps

A) ΔPCS
Exertional dyspnea 996
Joint pain 996
Angina pectoris 766
Exertional calf pain 714
Male sex 231
Age 211
Distal TAD (versus Proximal TAD) 227
Aortic dissection (versus Aneurysm) 171

B) ΔMCS
Joint pain 818
Cerebrovascular insult 736
Exertional dyspnea 631
Male sex 337
Age 305
Distal TAD (versus Proximal TAD) 229
Aortic dissection (versus Aneurysm) 164

Age, sex, location of TAD (distal versus proximal), and type of TAD (dissection versus

aneurysm) were used for reference. Δ indicates mean difference; TAD, thoracic aortic

disease.
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[2,3] have made important contributions to the char-
acterization of HRQOL in patients operated for TAD.
Among their interesting findings is that of a low prev-
alence of exertional dyspnea, 8.9% (vs 31%), at fol-
low-up (mean 3.2 years) after surgery [2]. If surgical
treatment of (in their case, proximal) TAD can improve
symptoms such as exertional dyspnea, a positive ef-
fect on HRQOL could be anticipated. The pattern that
factors other than those considered disease-specific
are instrumental for HRQOL has been previously rec-
ognized [15]. In comparison to other chronic condi-
tions, the HRQOL of subjects with TAD appears favor-
able. Lyons et al. [16] reported HRQOL in 11 common
chronic illnesses. They had in common a pattern of
lower SF-36 scores in all or almost all domains and, on
crude comparison, often of a more pronounced mag-
nitude than what we found in subjects with TAD.
Notably, Lyons et al. [16] report mean rather than
median SF-36 values. In the present study group,
mean values did not differ in any SF-36 domain from
the reference group (Table 4).

The prevalence of TAD is increasing [7]. More
individuals will be diagnosed with TAD, regardless
of whether they eventually will undergo repair or
not. To many, TAD will be regarded and experi-
enced as a chronic condition. Chronic conditions
otherwise considered relatively benign, eg, asthma,
diabetes, back pain, and anxiety, can profoundly
impair HRQOL [16]. TAD, on the other hand, is po-
tentially lethal. Knowledge about how TAD affects
HRQOL is important to the understanding of this,
and, in perspective, other chronic conditions. On
the patient-group level, it is relevant to acknowl-
edge the central findings of this study: HRQOL in
TAD is reduced compared to the general population
but, arguably, less so than anticipated and of as yet
undetermined clinical importance. The reduction is
often related to conditions other than TAD. Evalua-
tion of HRQOL in TAD cohorts can help identify
unmet medical needs. Deteriorating HRQOL in a
TAD cohort may suggest revised criteria for surgical
or endovascular intervention, not to thwart possible
increase in HRQOL. For the individual, when treat-
ment indication is equivocal, assessing HRQOL
could help decision-making: favoring intervention if
unexpectedly low or deteriorating over time. It
could be prudent to integrate HRQOL measurement
as part of a TAD surveillance protocol.

Study Limitations
The present study population is not indisputably rep-

resentative of TAD. For instance, the few individuals with
aortic root disease, Marfan syndrome, or chronic Type A
dissection (Table 1) may indicate a lower threshold of
surgical repair in certain TAD conditions. Indeed, a cohort
of individuals with non-operated TAD will arguably rep-
resent a selection of subjects deemed inoperable and
subjects not requiring surgical repair, respectively. How-
ever, we would dispute such a view: a cross-sectional
study of TAD subjects will probably be representative of
a real-world situation given the indolent nature of TAD
when chronic and asymptomatic. Furthermore, the co-
hort is population-based inasmuch as no other aortic
referral center operates in the same region. Data on
individual aneurysm sizes were not at our disposal, but
we believe that aneurysm size per se does not affect
HRQOL (assuming the subject remains asymptomatic),
and all were given similar information on rupture risk,
limitations of strenuous physical exercise, and the impor-
tance of blood pressure control. The SF-36 response rate
was 64%, comparable to previous similar studies [4] and
to the 67% response rate in the normative Swedish
population [9]. For purposes of describing general as-
pects of HRQOL in the study group, we consider the
response rate sufficient. Notably, post hoc power calcu-
lations verified that the obtained study group was suffi-
cient in size to detect clinically relevant differences in
SF-36 scores compared to the reference group. The 10%
difference arrived at for this purpose was derived from
previous (albeit unrelated to TAD) studies describing a
“minimally clinically important difference” in PCS and
MCS to 2-5 points [17–18], approximating 10-20% in our
study group.

Conclusions

As measured by SF-36, HRQOL in subjects with TAD
not scheduled for intervention— ie, chronic stable
TAD—is reduced compared to an age- and sex-matched
reference group in three out of eight domains and in the
physical component summary score (PCS). However, this
reduction is comparably small, mainly present in physical
domains, and apparently related to conditions other
than TAD. There were no statistically significant differ-
ences between type of TAD (aneurysm versus dissection)
and location of TAD (proximal versus distal). Knowledge
about HRQOL is a basic requisite for chronic conditions,
aiding in understanding of the disease, resource alloca-
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tion, and eventually in treatment decisions, especially
when endovascular or less invasive treatment options
offer repair with perceived lower procedural risks.
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EDITOR’S COMMENTS AND QUESTIONS

Editor’s comments:
This study documents for the first time the health-

related quality of life in patients with nonoperated tho-
racic aortic aneurysm. Although there was no overall
decrement in quality of life, there were small decrements
in parameters of physical functioning. We congratulate

the authors for examining and documenting this impor-
tant baseline information in the literature.

Editor’s Questions:

1. Thoracic aortic aneurysm is known to be a
predominantly asymptomatic disease. So, the
finding of no overall decrement in quality of
life is not surprising, correct?
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In the case of unknown thoracic aortic aneurysm we
would agree. However, we investigated a cohort with
known thoracic aortic disease. Many of us have wit-
nessed patients refer to their—asymptomatic—aneu-
rysm as a “ticking bomb” or the like. Therefore, it is
also reasonable to assume that a chronic condition
eliciting such strong emotions may, in fact, affect the
quality of life negatively, in a multitude of possible
ways, conscious or subconscious.
2. You find that physical symptoms are “predic-

tive” of lower scores on the physical compo-
nents of your tests. Does this not represent
circular reasoning or, at least, circular testing?

No. If physical symptoms were unconditionally corre-
lated to reduced quality of life, investigating the latter
would be redundant. However, as is often exemplified
in different forms of disability, quality of life is often
more related to perceived symptoms, coping, and sim-
ilar phenomena. The opposite finding, e.g., lower phys-
ical scores in depressed patients, would have been
equally plausible. It remains important to (1) sort out
which, if any, physical symptoms actually do affect
quality of life, (2) quantify this effect, and (3) elucidate
possible relation to underlying disease; in this study,
thoracic aortic disease.

Statistical Commentary:
Dr. John A. Rizzo, Professor, Stony Brook University,

New York, USA
This paper employs health-related quality of life

(HRQOL) data using the SF-36 instrument to investi-
gate how thoracic aortic disease (TAD; eg, aneurysm
or dissection) affects HRQOL in comparison to an age-

and sex-matched cohort without TAD. The results sug-
gest modest differences. But, these differences appear
to reflect non-TAD-related factors. The statistical ap-
proach used— quantile regression—is nonstandard,
and as I read through the paper I wondered why the
authors elected this approach in favor of the more
standard linear regression model. Quantile regression
is typically employed when one believes that the ex-
planatory variables of interest work differently at dif-
ferent levels of the dependent variable. That is, if one
believes that explanatory variable X will have a stronger
effect on lower values of the dependent variable than on
higher ones, quantile regression may be indicated. One
may also argue that the median value on which the
authors focus is the relevant one to study, which could
also justify the quantile regression approach.

The authors have worked hard to unearth signifi-
cant differences in HRQOL between the TAD and non-
TAD cohorts. I suspect that multivariable modeling
with linear regression would find no significant effects
of TAD on HRQOL. But this, if true, is also an interest-
ing finding. As the authors note, while TAD in medi-
cally managed patients is usually asymptomatic prior
to complications, a catastrophic complication may oc-
cur at any time, albeit with low probability. Given this,
one might have anticipated that the TAD cohort
would exhibit significant deficits in the mental health
dimension of the SF-36, resulting from fear, anxiety,
and dread.

This is the first study to examine HRQOL effects due
to TAD in a group of patients managed medically. As
such, it addresses an interesting and useful topic.
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