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Abstract

The psychometric properties of the core disease-specific 14-item Italian HeartQoL health-related quality of life questionnaire
have been evaluated in this study. The Italian version of the HeartQoL, the MacNew questionnaire, and the Hospital Anxiety
and Depression Scale were completed by 472 patients (angina, N = 183; myocardial infarction, N = 167; or ischemic heart
failure, N = 122) who were recruited in five Italian centers (Florence, Veruno, Turin, Udine, and Naples) between 2015 and
2017. Patients with myocardial infarction reported significantly higher HeartQoL scores than patients with angina or ischemic
heart failure. Floor and ceiling effects were always minor on the HeartQoL global scale and physical subscale with moderate
ceiling effects on the emotional subscale in the total group and in patients with myocardial infarction. The bifactorial struc-
ture of the original HeartQoL questionnaire was confirmed with strong physical, emotional, and global scale H coefficients
(> 0.50). The HeartQoL scales demonstrated optimal internal consistency (Cronbach’s alpha > 0.84). Convergent and
divergent validity were confirmed. Discriminative validity was not confirmed for age, largely confirmed for sex, and fully
confirmed for anxiety, depression, and distress. The Italian HeartQoL questionnaire demonstrated adequate key psychometric
attributes of internal consistency reliability and validity in Italian-speaking patients with ischemic heart disease.

Keywords Health-related quality of life - Italian HeartQoL questionnaire - Angina pectoris - Myocardial infarction -
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typically is evaluated with patient-reported outcome ques-
tionnaires through which patients may express feelings about
their health condition without adulteration or interpretation
by clinicians [6].

Both generic and disease-specific patient-reported out-
come questionnaires can be used to evaluate and compare
the health status. Generic instruments, such as the SF-36
Health Survey (SF-36) [7, 8], are designed for use in healthy
populations, different disease populations as well as between
healthy populations and populations with various diseases.
On the other hand, disease-specific instruments, such as the
Seattle Angina Questionnaire [9] and the Minnesota Liv-
ing with Heart Failure questionnaire [10] provide more rel-
evant disease-specific information than generic instruments.
However, there is a need for core disease-specific question-
naires which permit between-diagnosis comparisons within
a given disease with a single questionnaire, for example, the
MacNew [11] and, more recently, the HeartQoL [12, 13] in
patients with ischemic heart disease (IHD).

The HeartQoL questionnaire was developed with the
objective of assessing HRQL using a single instrument in
patients with angina pectoris (AP), myocardial infarction
(MI), or ischemic heart failure (IHF). The HeartQoL Pro-
ject was conducted between 2002 and 2011 in European and
English speaking regions in two phases: first, a cross-sec-
tional survey to identify items for questionnaire inclusion on
the basis of three previously validated instruments [12], the
Seattle Angina Questionnaire, [9] the MacNew Heart Dis-
ease Health-related Quality of Life Questionnaire (MacNew)
[11], and the Minnesota Living with Heart Failure question-
naire [10], and a second phase to evaluate the HeartQoL
questionnaire’s psychometric properties [13]. The result
was a bifactorial, 14-item questionnaire that was reliable,
valid, and responsive in patients with AP, MI, or IHF [13].
These results have been recently confirmed in German [14]
and Chinese [15] and also in other clinical contexts, such as
atrial fibrillation [16], implantable cardioverter defibrillator
recipients [17], and valve surgery [18].

To optimize their use as both research and clinical tools,
patient-reported HRQL questionnaires need to meet basic
attributes such as reliability and validity [19]. Reliability
is considered the degree to which a questionnaire is free
from random error with internal consistency reliability the
intercorrelations of items at one point in time. Validity is
the degree to which the instrument really measures what it
purports to measure and includes convergent validity (the
degree to which two theoretically related measures are in
fact related), divergent validity (the degree to which two
dissimilar measures can be differentiated) and discrimina-
tive validity (does the questionnaire adequately discriminate
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between groups that should or should not differ). The pur-
pose of this study was to examine the factor structure, reli-
ability, convergent, divergent, and discriminative validity of
the Italian version of the HeartQoL questionnaire in patients
with AP, MI, or IHF.

Methods
Patients

Patients diagnosed with IHD [n=472] were recruited at
five sites in Italy (Florence, Veruno, Turin, Udine, and
Naples) from 2015 to 2017. The eligibility criteria were
extracted from the original cross-sectional survey phase of
the HeartQoL Project [12] and included:

(a) currently being treated for AP [20] with an objec-
tive measure of IHD (e.g., previous MI, exercise testing,
echocardiogram, nuclear cardiac imaging, or coronary angi-
ography); or

(b) had experienced a documented MI between one to six
months previously; or

(c) currently being treated for IHF with evidence of left
ventricular dysfunction (ejection fraction <40% by inva-
sive or non-invasive testing) and an objective measure of
IHD (e.g., exercise testing, echocardiogram, nuclear cardiac
imaging, or coronary angiography).

The patients were > 18 years, able to complete the self-
administered battery of HRQL questionnaires in Italian,
without hospitalization in the last 6 weeks, without serious
psychiatric disorder as well as no current substance abuse as
identified by the referring physician. The Ethics Committee
in each study site approved the project and informed consent
was obtained from all patients.

Patient-reported questionnaires
Sociodemographic and clinical variables

Demographic characteristics of age, sex, family status, edu-
cation, employment, and cardiovascular risk factors (diabe-
tes, hypercholesterolemia, hypertension, physical inactivity,
and smoking) were self-reported by patients.

HeartQolL

The Italian version of the disease-specific HeartQoL was
used in the HeartQoL Project [12] and in this study to meas-
ure HRQL. The HeartQoL is a bi-dimensional instrument
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with a 10-item physical subscale and a 4-item emotional
subscale that, when combined, provides the 14-item global
scale [12]. The responders answer the question of how much
they are bothered by each of the 14 HeartQoL questionnaire
items on a 4-point scale ranging from “bothered a lot” (=0)
to “not bothered” (= 3) with higher scores indicating better
HRQL. Both the global scale and the subscales were calcu-
lated as the mean of the scored items.

Hospital anxiety and depression scale (HADS)

The HADS is a 14-item self-assessment questionnaire
including an anxiety and a depression subscale that together
generate a common score for general distress; the Italian ver-
sion was used in this study [21, 22]. The items are answered
on a scale ranging from O to 3 with higher scores represent-
ing higher levels of anxiety or depression. A subscale cutoff
score > 8 identifies patients with symptoms of depression or
anxiety [22] and a global cutoff score > 12 indicates “gen-
eral” distress.

MacNew

The MacNew Questionnaire is designed to assess patient’s
feelings about how IHD affects daily functioning [11]. It
contains 27 items with a global HRQL score and physical
limitation, emotional and social function subscales, scored
from 1 (low HRQL) to 7 (high HRQL) [23, 24]. Using
forward—backward translation, the MacNew questionnaire
had been translated into Italian and validated as part of the
HeartQoL Project [25].

Statistical analyses

Means and standard deviation (SD) are reported for con-
tinuous variables and frequencies for categorical variables.
Categorical sociodemographic and clinical variables were
analyzed with Pearson’s Chi-square test while continuous
variables and scale means were examined with analyses of
co-variance (ANCOVA) with post hoc Bonferroni correc-
tion adjusting for age, sex, risk factors, and disease severity
within diagnosis. A two-sided p value of < 0.05 was applied
for statistical significance. The data were analyzed using
IBM SPSS Statistics 24 and STATA 14.

The evaluation of the psychometric properties of the Ital-
ian HeartQoL followed criteria recommended by the Scien-
tific Advisory Committee [19]. Floor and ceiling effects of
the HeartQoL are considered moderate when > 15% patients
report the lowest score (=0; floor) or the highest score (=3;
ceiling) [26]. A confirmatory Mokken scale analysis, using
Loevinger’s coefficient H of >0.50 considered a “strong,”
0.49-0.40 a “moderate,” and 0.39-0.30 a “weak” scale [27],
was performed to assess whether the established two-factor
structure of HeartQoL [12] could be confirmed in the Italian
HeartQoL. Internal consistency reliability was determined
using Cronbach’s alpha with values of >0.70 acceptable
for group and >0.90 for individual comparisons [28]. The
strength of the correlations between HeartQoL and related
(convergent) as well as unrelated (divergent) constructs was
assessed with Pearson coefficients (» <0.10=no correla-
tion, r=0.10-0.29 =low correlation, »=0.30-0.49 = mod-
erate correlation, r>0.50 =high correlation) with Steiger’s
test used for differences in correlations [29]. Discriminative
validity was tested for using the “known-groups” approach
[26] with paired t tests used to compare HeartQoL scores
with two-level variables and one-way ANOVA used to
compare three-level variables. The following discrimina-
tive validity hypotheses test whether significantly higher
HeartQoL scores are reported:

1. by younger than by middle-age or older patients,

2. by male patients than by female patients,

3. by patients with MI than by patients with either AP or
IHF,

4. by patients reporting higher MacNew HRQL scores (top
33% of actual scores) than by lower scores (bottom 33%
of actual scores),

5. by patients without HADS anxiety (score < 8) than by
patients with HADS anxiety (score > 8)

6. Dby patients without HADS depression (score < 8) than
by patients with HADS depression (score > 8) and

7. by patients without HADS general distress (score < 12)
than by patients with HADS general distress
(score >12).
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Results
Patient characteristics (Table 1)

A total of 472 patients with documented AP (N=183,
38.8%), previous MI (N=167, 35.4%) or IHF (N=122,
25.8%) were eligible for the validation of the Italian
HeartQoL Questionnaire. The mean age of the total
cohort was 65.4+12.5 years. The majority of patients
(74.6%) were male, most were married (76.7%), 52% had
less than high school education, and 54.9% were retired.
Hypertension was the most prevalent risk factor (53.8%)
followed by hypercholesterolemia (50.6%) and physical
inactivity (47.1%) with differences in risk factors by
diagnosis detailed in Table 1.

Patient-reported questionnaire score distributions
(Table 2)

HeartQoL Mean HeartQoLL HRQL scores for the total
cohort were 2.0+ 0.7 on the global scale, 1.9 +0.8 on the
physical subscale and 2.2 +0.8 on the emotional subscale
with ANCOVA results demonstrating significantly higher
global scale and both physical and emotional score
differences in patients with MI than patients with either AP
or IHF.

MacNew The mean MacNew global HRQL score was
5.2+ 1.1, the mean physical subscale score was 5.2 +1.2
and the mean emotional subscale score was 5.1+ 1.3 in the
total group. Using ANCOVA, there were significant score

Table 1 Patient characteristics:
sociodemographic, risk factor,
and intervention variables in

Total cohort AP MI IHF P value
(N=472)

(N=183;38.8%) (N=167;354%) (N=122;25.8%)

patients with angina (AP), Age
myocardial infarction (MI), or

ischemic heart failure (IHF) Years +SD 654+125 67.5+10.9 63.1x+11.4 65.3+14.5 0.004
Gender
Female 120 (25.4%) 52 (28.4%) 36 (21.5%) 32 (26.2%) ns
Male 352 (74.6%) 131 (72.6%) 131 (78.4%) 90 (73.8%)
Marital Status (N=463)
Single 67 (14.5%) 26 (14.6%) 22 (13.3%) 19 (15.8%) ns
Married/partnership 355(76.7%) 134 (75.3%) 129 (78.2%) 92 (76.7%)
Other 41 (8.8%) 18 (10.1%) 14 (8.5%) 9(7.5%)
Education (N=460)
< High school 239 (51.9%) 96 (53.3%) 82 (50%) 61 (52.6%) ns
=High school 172 (37.4%) 68 (37.8%) 67 (40.9%) 37 (31.9%)
> High school 49 (10.7%) 16 (8.9%) 15 (9.2%) 18 (15.5%)
Employment (N=461)
Unemployed 45 (9.8%) 14 (7.82%) 16 (9.8%) 15 (12.6%) ns
Retired 253 (54.9%) 113 (63.1%) 75 (46.0%) 65 (54.6%) ns
Employed 163 (35.3%) 52 (29.1%) 72 (44.2%) 39 (32.8%) 0.017
Risk factors
BMI 27.0+4.7 272+4.4 269+4.4 26.9+5.5 ns
Diabetes * 113 (24.0%) 49 (26.9%) 33 (19.8%) 31 (25.6%) ns
Hypercholesterolemia § 229 (50.6%) 88 (50.6%) 95 (59.4%) 46 (38.7%) 0.003
Hypertension * 249 (53.8%) 108 (60%) 91 (55.8%) 50 (41.7%) 0.006
Physical inactivity * 213 (47.1%) 84 (48.35) 67 (41.4%) 62 (53.4%) ns
Smoking 79 (17.2%) 28 (16%) 30 (18.1%) 21 (17.8%) ns
Intervention
PTCA 166 (35.5%) 49 (27.1%) 101 (60.5%) 16 (13.3%) 0.001
CABG 60 (12.8%) 32 (17.6%) 15 (9%) 13 (10.7%) 0.041
Valve surgery 19 (4.0%) 4(2.2%) 4 (2.4%) 11 (9.1%) 0.005

N number of patients (sub-group N does not always =472 due to missing data)

p value between diagnosis using Chi-square tests with categorical variables and ANCOVA with continuous
variables (post hoc Bonferroni correction and scores adjusted for age, sex, and risk factors);

BMI body mass index, ¥ Physician reported, # Patient-reported active on <3 occasions per week, PTCA per-
cutaneous transluminal coronary angioplasty, CABG coronary artery bypass grafting
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Table2 Scores (mean +standard deviation) on HeartQoL, Hospital
Anxiety, and Depression Scale (HADS) and MacNew and percent-
age HADS anxious, depressed, and distressed in the total cohort and

in patients with angina (AP), myocardial infarction (MI), or ischemic
heart failure (IHF)

Total cohort AP MI IHF P-value
(N=472) (N=183; 38.8%) (N=167; 35.4%) (N=122;25.8%)
HeartQoL
Global scale 2.0+0.7 1.9+0.7 2.3+0.6 1.7+0.8 <0.001*°
Physical subscale 1.9+0.8 1.9+0.8 22+0.7 1.6+0.9 <0.001 "
Emotional subscale 2.2+0.8 2.1+0.8 2.3+0.7 2.0+0.8 <0.002%°
MacNew
Global scale 52+1.1 5.1+1.0 55+1.0 49+1.1 <0.001*°
Physical subscale 52+1.2 5.1+1.2 5.6+1.0 49+1.2 <0.001*°
Emotional subscale 5.1+£1.3 50+1.1 53+1.1 49+1.2 <0.002%°
HADS
Anxiety score 5.2+3.9 5.5+4.0 5.0+4.1 5.2+3.8 ns
Anxious (score, > 8) 130 (27.1%) 47 (25.7%) 46 (27.5%) 35 (28.7%) ns
Depression score 5.5+4.2 5.7+4.0 4.7+42 6.3+4.4 <0.001*
Depressed (score, > 8) 132 (27.9%) 57 (30.4%) 37 (22.2%) 39 (32.2%) ns
General distress score 10.7+7.4 11.2+7.2 9,7+7.6 11.5+7.5 ns
Distressed (score, > 12) 194 (41.1%) 79 (40.7%) 58 (29.9%) 57 (29.4%) ns

p value between diagnosis using ANCOVA (post hoc Bonferroni correction and scores adjusted for age, sex, and risk factors)

AMI vs. HF
"MI vs. AP

differences between patients with MI and those with either
AP or THF on the global scale and both physical and emo-
tional subscales with patients with MI reporting higher
HRQL than patients with either AP or IHF.

Hospital Anxiety and Depression Scale For the total
cohort, the mean HADS anxiety score was 5.2 +3.9 with
anxiety scores > 8 reported by 27.1% of the total cohort.
The mean HADS depression score in the total cohort was
5.5 +£4.2 with depression scores > 8 reported by 27.9% of the
total cohort. The mean HADS general distress score in the
total cohort was 10.7 + 7.4 with general distress scores > 12
reported by 41.1% of the total cohort. Although patients with
IHF reported significantly higher depression scores than
patients with MI, the anxiety scores, the general distress
scores and the proportions of patients with HADS anxiety
or depression scores > 8 or general distress scores > 12 were
not significantly different by diagnosis.

Mokken scale factor structure (Table 3)

With Mokken analysis, the HeartQoL H coefficients were
rated as “strong” on the global scale (0.59) and on both the
physical (0.67) and the emotional (0.68) subscales con-
firming the original HeartQoL two-factor structure. Of the
HeartQoL Hi coefficients, 85.8% of the items on the global
scale (12 of 14 items; Hi range, 0.47-0.66) and 100% of the

items on both the physical subscale (10 items; Hi range, 0.61
to 0.70) and the emotional subscale (4 items; Hi range, 0.63
to 0.72) were rated as “strong”.

HeartQol floor and ceiling effects (Table 4)

Floor effects on the HeartQoL global scale and both
subscales were always < 1.7% in the total group and in each
diagnosis.

Ceiling effects on the HeartQoL global scale and the
physical subscale were always < 10.8% in the total group
and in each diagnosis with moderate ceiling effects on the
emotional subscale as high as 16.5% in the total group and
22.2% in patients with MI.

Psychometric properties of the HeartQoL (Tables 2,
4,5,&6)

Reliability (Table 4) Internal consistency reliability was con-
firmed with Cronbach’s alpha ranging from 0.87 to 0.94 in
the total cohort, from 0.88 to 0.94 in patients with AP, from
0.86 to 0.93 in patients with MI and from 0.84 to 0.95 in
patients with THF.
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Table3 Mokken scale Item Global Hi  Physical Hi  Emotional Hi
analysis in in the t.otal cohort (N=433) (N=460) (N=462)
for the HeartQoL items
with Loevinger’s Hi .(item) 1. Walk indoors on level ground? 0.57 0.64
?:tfogg(’sggg)oc’(ﬁiﬁ;elre;s 0.49 2. Garden. vacuum. or carry groceries? 0.62 0.70
to 0.40) 3. Climb a hill or a flight of stairs without stopping? 0.62 0.69
4. Walk more than 100 yards at a brisk pace? 0.62 0.70
5. Lift or move heavy objects? 0.62 0.68
6. Feeling short of breath? 0.56 0.61
7. Being physically restricted? 0.66 0.69
8. Feeling tired. fatigued. low on energy? 0.65 0.67
9. Not feeling relaxed and free of tension? 0.49 0.69
10. Feeling depressed? 0.47 0.70
11. Being frustrated? 0.55 0.63
12. Being worried? 0.53 0.72
13. Being limited in doing sports or exercise? 0.60 0.63
14. Working around the house or yard? 0.61 0.67
HeartQoL H 0.59 0.67 0.68
Table 4 Italian HeartQoL HeartQoL Total cohort AP MI HF

floor and ceiling effects and

(N=183; 38.8%) (N=167; 35.4%) (N=122;25.8%)

. X L (N=472)
internal consistency reliability
(Cronbach’s alpha) in the Global scale
toFal cohprt and in patients ' Floor effect 0.4%
with angina (AP), myocardial o A
infarction (MI), or ischemic Ceiling effect 4.7%
heart failure (IHF) Cronbach’s alpha 0.94
Physical subscale
Floor effect 0.6%
Ceiling effect 7.4%
Cronbach’s alpha 0.94
Emotional subscale
Floor effect 1.7%
Ceiling effect 16.5%
Cronbach’s alpha 0.87

1.0% 0.6% 1.0%
3.8% 7% 2.50%
0.94 0.93 0.94
1.0% 1.2% 1.0%
6.0% 10.8% 4.90%
0.93 0.92 0.95
1.0% 0.6% 1.6%
14.8% 22.2% 11.5%
0.88 0.86 0.84

N number of patients;

Floor eftect> 15% reporting poorest HRQL
Ceiling effect> 15% reporting highest HRQL

Convergent validity (Table 5) Convergent validity was
confirmed in the total cohort and each diagnosis with cor-
relations between the HeartQoL and MacNew physical
subscales ranging from 0.71 to 0.75 and from 0.79 to 0.84
between the HeartQoL and MacNew emotional subscales.
Correlations between dissimilar scales of both instruments
were significantly lower according to Steiger’s test for com-
paring Pearson correlations confirming divergent validity.

Discriminative validity (Tables 2, 6) Discriminative valid-
ity for the HeartQoL was fully confirmed for diagnosis,
MacNew global HRQL scores, HADS anxiety, depression,
and general distress, largely confirmed for sex, and essen-
tially not confirmed for age.

@ Springer

Diagnosis (Table 2): Patients with MI reported signifi-
cantly higher HeartQoL global scale and both physical and
emotional subscale scores than patients with either AP or
IHF.

MacNew (Table 6): Patients reporting higher MacNew
global HRQL scores (top 33% of actual scores reported
significantly higher HeartQoL global and both physi-
cal and emotional subscale scores than patients reporting
lower MacNew global HRQL scores (bottom 33% of actual
scores).

HADS anxiety (Table 6): Significantly higher HeartQoL
global scale and both physical and emotional subscale scores
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Table 5 Convergent validity of the Italian HeartQoL subscales with
the MacNew subscales in the total cohort and in patients with angina
pectoris (AP), myocardial infarction (MI), or ischemic heart failure
(THF)

HeartQoL
Physical subscale Emotional sub- p-value#
scale
Total cohort (N=472)
MacNew Physi-  0.75 0.70 0.05
cal
MacNew Emo-  0.57 0.81 <0.001
tional
p value# <0.001 <0.001
AP (N=183)
MacNew Physi-  0.74 0.71 0.427
cal
MacNew Emo-  0.59 0.81 <0.001
tional
p value# <0.01 <0.05
MI (N=167)
MacNew Physi-  0.71 0.72 0.094
cal
MacNew Emo-  0.57 0.84 <0.001
tional
p value# <0.05 <0.01
IHF (N=122)
MacNew Physi-  0.73 0.64 0.274
cal
MacNew Emo-  0.51 0.79 <0.001
tional
p value# <0.01 <0.01

N number of patients;

Strong Pearson’s correlation coefficients between similar HeartQoL
and MacNew subscales are bolded; all correlation coefficients,
p<0.01

#Steiger’s test for comparing Pearson’s correlations

were observed in patients who were not anxious than in
patients who were anxious;

HADS depression (Table 6): Patients who were not
depressed reported significantly higher HeartQoL global
scale and both physical and emotional subscale scores than
reported by patients who were depressed (p < 0.001);

HADS distress (Table 6): Significantly higher HeartQoL
global scale, physical, and emotional subscale scores were
observed in patients who were not distressed than in patients
who were distressed;

Sex (Table 6): In the total group, female patients reported
significantly higher HeartQoL global scale and both physical
and emotional subscale scores than male patients; HeartQoL
global scale and emotional subscale scores were significantly
higher in females than males in patients with AP and in
patients with IHF; in patients with MI, HeartQoL global

scale and physical subscale scores were significantly higher
in females than males.

Age (Table 6): The only significant HeartQoL score dif-
ference by age was a higher physical HeartQoL subscale
score in middle-aged patients compared to elderly patients
in the total group.

Discussion

The Italian-language version of the 14-item HeartQoL ques-
tionnaire demonstrated adequate internal consistency, con-
vergent, divergent and discriminative validity and therefore
may be recommended for the use in clinical practice and
research to assess and compare HRQL in Italian-speaking
IHD patients with AP, MI or IHF. The psychometric proper-
ties of the Italian version of the HeartQoL were evaluated
on a sample of 472 patients with either AP, MI or IHF from
five Italian centres in North-East, North-West, Central, and
Southern Italy and therefore largely representative of the
demographic, social, cultural, and economic characteristics
of the Italian population. Further, these psychometric prop-
erties are consistent with the original validation study in
patients with AP, MI or IHF, [13] the English HeartQoL
version based on patients with AP or MI in the USA, [30]
the German HeartQoL version in patients with AP, MI or
IHF, [14] The Iranian HeartQoL version in patients with MI,
[31] the EuroAspire IV study in chronic coronary syndrome
patients [32] and also with validation studies in patients with
atrial fibrillation, [16] implantable cardioverter defibrillator
recipients [17] or following valve surgery [18]. In addition,
the original two-factor structure [12], determined with Mok-
ken scale analysis [27], was confirmed with strong physical
(Hi 0.67) and emotional (Hi 0.68) domains being compara-
ble with the original [13] and more recent validation studies.
[14, 16, 17, 30, 32].

With higher HRQL scores (range 0-3) indicating better
HRQL, the mean HRQL scores in the Italian HeartQoL total
group were 2.0+ 0.07 on the global scale, 1.9 +0.08 on the
physical subscale and 2.1 +0.08 on the emotional subscale
and all scores reported by patients with MI indicated sig-
nificantly better HRQL than reported by patients with either
AP or IHF. With moderate floor and ceiling effects present
when > 15% patients report the lowest score (=0; floor) or
the highest score (=3; ceiling), [26] floor and ceiling effects
on the global scale and physical subscale in the total group
and each diagnosis were minimal indicating detection of
both deterioration and improvement. However, with the
emotional subscale, although all floor effects and ceiling
effects in patients with AP or IHF were minimal, the ceil-
ing effects were moderate in the total group and in patients
with MI indicating limited detection of improvement. As this
outcome is consistent with the original HeartQoL study [13]
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Table 6 Discriminative validity
of the Italian HeartQoL in the
total cohort and in patients
with angina pectoris (AP),
myocardial infarction (MI), or
ischemic heart failure (IHF)
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HeartQoL

Global scale

Physical subscale

Emotional subscale

Total cohort (N=472)

Age
Young (N=148)
Middle-age (N=162)
Elderly (N=151)

p value

Sex
Female (N=120)
Male (N=351)

p value
MacNew—global score
Top tertile (N=154)

Bottom tertile (N=157)
p value

HADS*
Anxious (N=128)
Not anxious (N=343)
p value
Depressed (N=131)
Not depressed (N=337)
p value
Stressed (N=194)
Not stressed (N=227)
p value

AP (N=183)

Age
Young (N=41)
Middle age (N=64)
Elderly (N=74)
p value

Sex
Female (N=52)
Male (N=130)
p value

MacNew—global
Top tertile (N="70)
Bottom tertile (N=51)
p value

HADS*
Anxious (N=47)
Not anxious (N=135)
p value
Depressed (N=55)
Not depressed (N=125)
p value
Stressed (N=79)
Not stressed (N=103)
p value

MI (N=167)

Age
Young (N=66)
Middle age (N=59)
Elderly (N=38)

p value

2.08 [1.96-2.20]
2.01 [1.90-2.13]
1.89 [1.78-2.01]

ns

2.09 [2.01-2.17]
1.71 [1.58-1.85]
<.001

2.60 [2.54-2.63]
1.29 [1.20-1.39]
<.001

1.40 [1.28-1.53]
2.21[2.15-2.28]
<.001
1.37 [1.25-1.49]
2.24[2.18-2.31]
<.001
1.48 [1.39-1.58]
2.35[2.29-2.41]
<.001

1.95 [1.71-2.20]
1.97 [1.79-2.15]
1.90 [1.73-2.07]

ns

2.00 [1.88-2.13]
1.74 [1.53-1.95]
<.05

2.60 [2.50-2.69]
1.33[1.17-1.49]
<.001

1.32[1.10-1.55]
2.14 [2.03-2.24]
<.001
1.35[1.16-1.53]
2.19 [2.08-2.30]
<.001
1.45[1.30-1.61]
2.29 [2.19-2.40]
<.001

2.31 [2.14-2.47]
2.29 [2.14-2.44]
2.13 [1.92-2.34]

ns

2.1[1.92-2.18]
1.95 [1.83-2.08]
1.78 [1.65-1.91]
<.05; #

2.02 [1.94-2.11]
1.63 [1.49-1.77]
<.001

2.52 [2.45-2.60]
1.25 [1.14-1.36]
<.001

1.43 [1.30-1.57]
2.11[2.03-2.19]
<.001
1.36 [1.22-1.49]
2.15 [2.07-2.23]
<.001
1.46 [1.35-2.58]
2.25[2.17-2.34]
<.001

1.93 [1.67-2.20]
1.92 [1.72-2.12]
1.79 [1.60-1.97]

ns

1.93 [1.79-2.07]
1.68 [1.46-1.90]

ns

2.52[2.39-2.65]
1.30 [1.12-1.48]
<.001

1.38 [1.13-1.62]
2.03 [1.91-2.15]
<.001
1.33[1.13-1.53]
2.10[1.98-2.23]
<.001
1.44 [1.27-1.62]
2.18 [2.05-2.31]
<.001

2.29 [2.12-2.47]
2.26[2.10-2.42]
2.06 [1.82-2.29]

ns

2.17 [2.04-2.30]
2.16 [2.04-2.28]
2.18 [2.06-2.30]

ns

2.25[2.17-2.32]
1.92 [1.78-2.09]
<.001

277 [2.73-2.81]
1.40 [1.29-1.52]
<.001

1.33 [1.20-1.46]
2.47[2.41-2.53]
<.001
1.41[1.27-1.54]
2.46 [2.41-2.52]
<.001
1.53 [1.43-1.64]
2.60 [2.56-2.65]
<.001

2.02 [1.73-2.30]
2.10[1.92-2.29]
2.17 [1.99-2.35]

ns

2.17 [2.04-2.31]
1.90 [1.67-2.12]
<.05

2.78 [2.70-2.85]
1.42 [1.23-1.61]
<.001

1.20 [0.96-1.43]
2.41[2.32-2.49]
<.001
1.40 [1.18-1.61]
2.41[2.31-2.51]
<.001
1.48 [1.31-1.65]
2.57 [2.48-2.65]
<.001

234 [2.16-2.51]
2.36 [2.18-2.53]
2.31 [2.08-2.54]

ns
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Table 6 (continued)

HeartQoL

Global scale

Physical subscale

Emotional subscale

Sex
Female (N=36)
Male (N=131)
p value
MacNew—global
Top tertile (N=77)
Bottom tertile (N=234)
p value
HADS*
Anxious (N=46)
Not anxious (N=121)
p value
Depressed (N=37)
Not depressed (N=130)
p value
Stressed (N=58)
Not stressed (N=109)
p value
IHF (N=122)
Age
Young (N=41)
Middle age (N=39)
Elderly (N=39)

p value
Sex
Female (N=32)
Male (N=90)
p value

MacNew—global
Top tertile (N=43)
Bottom tertile (N=26)
p value

HADS*
Anxious (N=35)
Not anxious (N=387)
p value
Depressed (N=39)
Not depressed (N=81)
p value
Stressed (N=57)
Not stressed (N=65)

p value

2.33 [2.23-2.43]
2.00 [1.77-2.22]
<.005

2.63 [2.56-2.70]
1.40 [1.22-1.58]
<.001

1.71[1.52-1.89]
2.47 [2.38-2.55]
<.001
1.67 [1.44-1.90]
2.43[2.34-2.51]
<.001
1.77 [1.60-1.93]
2.52 [2.44-2.60]
<.001

1.85 [1.62-2.09]
1.66 [1.40-1.92]
1.66 [1.40-1.91]

ns

1.87 [1.71-2.03]
1.35 [1.11-1.59]
<.001

2.50[2.32-2.69]
1.17 [1.01-1.33]
<.001

1.12 [0.93-1.31]
1.98 [1.83-2.14]
<.001
1.13[0.93-1.33]
2.03 [1.88-2.18]
<.001
1.24 [1.07-1.41]
2.17 [2.02-2.32]
<.001

2.31[2.21-2.42]
1.91 [1.66-2.16]
<.001

2.57 [2.47-2.67]
1.44 [1.23-1.64]
<.001

1.76 [1.56-1.96]
2.40 [2.30-2.51]
<.001

1.72 [1.47-1.96]
2.37 [2.27-2.47)
<.05

1.79 [1.61-1.98]
2.46 [2.36-2.56]
<.001

1.77 [1.50-2.05]
1.54 [1.25-1.82]
1.49 [1.19-1.79]

ns

1.93[1.79-2.07]
1.68 [1.46-1.90]

ns

2.40 [2.13-2.66]
1.06 [0.87-1.26]
<.001

1.38 [1.13-1.62]
2.03[1.91-2.15]
<.001
1.33[1.13-1.53]
2.10[1.98-2.23]
<.001
1.44 [1.27-1.62]
2.18 [2.05-2.31]
<.001

2.36 [2.24-2.48]
2.22[1.98-2.45]

ns

2.77[2.71-2.84]
1.32 [1.08-1.55]
<.001

1.57 [1.36-1.78]
2.62 [2.54-2.70]
<.001
1.53 [1.25-1.81]
2.56 [2.48-2.64]
<.001
1.70 [1.50-1.90]
2.67 [2.60-2.73]
<.001

2.04 [1.79-2.29]
1.96 [1.68-2.25]
2.08 [1.84-2.31]

ns

2.17 [2.04-2.31]
1.90 [1.67-2.12]
<.05

2.77 [2.68-2.86]
1.44 [1.24-1.63]
<.001

1.20 [0.96-1.43]
2.41 [2.32-2.49]
<.001
1.40 [1.18-1.61]
2.41[2.31-2.51]
<.001
1.48 [1.31-1.65]
2.57 [2.48-2.65]
<.001

N Number of patients

Young, < 60 years; Middle-age, 60-70 years; Elderly, > 70 years
#Middle-age versus elderly

Mean (95% confidence interval) comparisons with ANCOVAs (scores adjusted for age, sex, risk factors,
and disease severity within diagnosis) and post hoc Bonferroni correction;

"HADS Hospital Anxiety and Depression Scale with cut-off score>8 for the anxiety/depression subscales
and > 12 for the general distress factor

@ Springer
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and other validation studies [14, 16—18, 30, 32] assessing
improvement in HeartQoL emotional HRQL may be more
challenging than either global or physical HRQL.

The Italian HeartQoL demonstrated high internal con-
sistency reliability for each subscale, exceeding the recom-
mended criterion of 0.70 for group HRQL comparisons with
Cronbach’s a>0.92 on both the global scale and physical
subscale and > 0.84 on the emotional subscale in the total
group and each of the three diagnoses. This is consistent
with the previous validation studies [14, 16, 17, 30, 32]
indicating that the items captured in the HeartQoL reflect
the same constructs. Convergent validity refers to how
closely scales measuring similar constructs are correlated,
and was demonstrated across diagnostic groups with strong
correlations (r> 0.70) between the physical and emotional
subscales of HeartQoL and corresponding subscales of
MacNew; with significantly lower correlations between dis-
similar constructs, divergent validity was also confirmed.

Discriminative validity was determined using the ‘known
groups’ approach [26] with the expectation that HRQL
scores would distinguish between pre-identified groups. Of
the total of 84 discriminative validity calculations in the
total cohort and each diagnosis, 70 (83%) were fully con-
firmed; of the 14 calculations that were not significant, 11
(79%) were on the age and 3 (21%) on the sex variables. The
discriminative validity of the Italian HeartQoL was fully
confirmed for diagnosis as patients with MI reported sig-
nificantly higher HeartQoL scores than patients with either
AP or IHF which is largely consistent with both the original
validation study [13] and the German validation study [14]
as well as in the English HeartQoL where patients with MI
reported higher HRQL scores than did patients with AP.
[30] Discriminative validity was also fully confirmed with
HADS anxiety/depression scales in the total group and in
each diagnosis which is consistent for HADS anxiety and
depression in the original study [13] and previously pub-
lished HeartQoL studies. [14, 16—18, 30, 32] As reported in
the German HeartQoL validation publication [14] the Italian
HeartQoL HRQL scores were significantly higher in patients
not reporting HADS distress compared to those reporting
distress. Discriminative validity was largely confirmed for
sex in this study with females reporting significantly bet-
ter HRQL than males but this is not consistent with the
EuroAspire IV study in chronic coronary syndrome patients
[32], the German HeartQoL observations in patients with
AP, MI or IHF [14] or the studies in Danish patients with
atrial fibrillation [16] or following valve surgery [18] where
males reported higher HRQL, although not always signifi-
cant, than females. Finally, except for significantly higher
physical HeartQoL scores in middle-aged patients than in
elderly patients, discriminative validity was not confirmed
for age in the present study. There was a trend for lower
HRQL to be reported by elderly Italian patients which is

@ Springer

largely consistent with the EuroAspire IV study [32] but
not with the German HeartQoL observations [14] where the
hypothesized lower HRQL scores in older patients was not
consistently met.

Limitations and strengths of the study

In every questionnaire with a relatively small number of
items per scale, the amplitude of assessment of differences
or changes in HRQL may be limited. Furthermore, examina-
tion of test-retest reproducibility was not possible with the
cross-sectional design of the study which is also the major
limitation of the present validation study not allowing for
the determination of responsiveness. Future studies will be
needed to determine the evaluative validity of the Italian
HeartQoL questionnaire. The strength of the study lies in
the demonstration of adequate key psychometric attributes
of internal consistency reliability and convergent, divergent,
and discriminative validity in Italian-speaking patients with
ischemic heart disease.

Conclusion

The Italian version of the HeartQoL questionnaire dem-
onstrated satisfactory psychometric characteristics show-
ing excellent internal consistency reliability and adequate
convergent, divergent, and discriminative validity in Italian
speaking patients with IHD and its three major diagnoses
(AP, MI, and IHF). The Italian HeartQoL can be recom-
mended to clinicians and researchers to estimate and com-
pare the impact of IHD on patients” HRQL.
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