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Abstract Patient-centered treatment outcomes such as

health-related quality of life are recommended in clinical

care and research studies. Health-related quality of life

questionnaires need to be validated in the language of the

target population. The reliability and validity of the Italian

version of the MacNew Questionnaire was determined in

patients with angina, myocardial infarction, or ischemic

heart failure. Sociodemographic and clinical data were

collected on 298 patients [angina, n = 88; MI, n = 106;

heart failure, n = 104; mean age, 64.8 (±10.6) years] at

three centers in Italy. MacNew mean scores were higher

(p \ 0.001) in patients with myocardial infarction than in

patients with either angina or heart failure with no floor and

minimal ceiling effects. The three-factor structure of the

original MacNew form was largely confirmed explaining

54.6 % of the total variance. The Italian MacNew version

demonstrates high internal consistency reliability (Cron-

bach’s a C 0.86), confirms the convergent validity hy-

potheses with strong correlations on six of eight

comparisons (r C 0.86), partially confirms discriminative

validity with the SF-36 health transition item, and fully

confirms discriminative validity with the Hospital Anxiety

and Depression Scale. The Italian version of the MacNew

Questionnaire demonstrates satisfactory psychometric

properties, and is reliable and valid in Italian-speaking

patients with angina, MI, or heart failure. Responsiveness

could not be tested due to the cross-sectional design of the

parent study, and needs to be investigated in an interven-

tion study.

Keywords Health-related quality of life � Angina �
Myocardial infarction � Heart failure � Validity

Introduction

Mortality and morbidity have traditionally been the con-

sidered ‘‘hard’’ outcomes in evidence-based and ex-

perimental therapies. Health-related quality of life (HRQL)

is considered an important health outcome, and also a risk

factor as it predicts other health outcomes such as mortality

[1, 2]. The European Medicines Agency [3] and the US

Food and Drug Administration [4] recommend HRQL as

an outcome measure in relevant research studies as well as

in clinical care, and it is even mandatory in some countries,

e.g., Austria [5]. Rather than using generic HRQL ques-

tionnaires that focus on the assessment of a wide range of

aspects of life in a variety of health states, patient-reported

outcome comparisons in a given disease with different

diagnoses require disease-specific HRQL questionnaires
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S. Höfer

Department of Medical Psychology, Innsbruck Medical

University, Innsbruck, Austria

P. Giannuzzi � E. Angelino

Salvatore Maugeri Foundation, IRCCS, Scientific Institutes

of Torino and Veruno, Veruno, Italy

P. Fioretti � D. Miani

Azienda Ospedaliero Universitaria S. Maria della Misericordia

and IRCAB Foundation, Udine, Italy

N. Oldridge

College of Health Sciences, University of Wisconsin-

Milwaukee, Wisconsin, USA

123

Intern Emerg Med (2015) 10:359–368

DOI 10.1007/s11739-015-1203-y



that have been validated in each diagnosis to better un-

derstand the range of HRQL in that disease [6].

Patients with different ischemic heart disease (IHD)

presentations, e.g., angina, myocardial infarction (MI), and

heart failure, often receive the same therapies, e.g.,

medications and non-pharmacological interventions such

as revascularization interventions and rehabilitation, with

symptom management and improvement of patient HRQL

as common therapeutic goals. In the IHD continuum, pa-

tients with angina, MI, and heart failure frequently present

with marked health status deficits including poor HRQL

[7]. Valid and reliable IHD diagnosis-specific HRQL in-

struments such as the Seattle Angina Questionnaire [8], and

the Minnesota Living with Heart Failure questionnaire [9],

are not designed for across-diagnosis HRQL outcome

comparisons as their respective item stems refer

specifically to either ‘‘chest pain, chest tightness or

angina,’’ or ‘‘heart failure.’’ A solution to this limitation is

the use of core disease-specific HRQL questionnaires that

have only recently become available in cardiology [10, 11],

even though they have been available for two decades or

more years in both oncology [12, 13] and rheumatology

[14]. Core disease-specific HRQL questionnaires are de-

signed with a sufficient degree of generalizability to allow

for cross-study comparisons and a sufficient level of

specificity to address research questions of particular

relevance in a given disease [12].

The self-administered MacNew Heart Disease HRQL

questionnaire (MacNew) uses the item stem ‘‘your heart

problem,’’ and was originally validated in English [15, 16].

There are now 39 language versions of the MacNew form,

and as the questionnaire has been validated in 14 languages

in patients with MI, in 11 languages in patients with

angina, and in 9 languages in patients with heart failure,

and with the generic stem ‘‘heart problem,’’ it is considered

a core IHD-specific HRQL questionnaire [17]. The Mac-

New Questionnaire has not been validated in Italian-s-

peaking patients with IHD, so Italian-speaking patients

with IHD and a diagnosis of angina, heart failure, or MI

were recruited as part of the international cross-sectional

HeartQoL Project [18].

The primary objective of this report is to report on the

reliability and validity of the Italian version of the MacNew

Questionnaire in patients with (1) angina, (2) MI, and (3)

heart failure.

Materials and methods

Patients

A convenience sample of patients C18 years, without seri-

ous psychiatric disorders or active substance abuse, who the

referring physician considered able to complete the self-

administered battery of HRQL instruments were eligible for

international cross-sectional HeartQoL Project [18]. The

Italian patients were recruited for the HeartQoL Projects at

one of the three Northern Italian clinics (Florence, Udine,

and Veruno), where they were being treated for:

(a) Angina (Canadian Cardiovascular Society class II, III

or IV) with an objective measure of IHD (e.g.,

previous MI, exercise testing, echocardiogram,

nuclear cardiac imaging, or coronary angiography) or

(b) MI diagnosed at least 4 weeks and \6 months

previously; or

(c) Ischemic heart failure (New York Heart Association

Class II, III or IV) with evidence of left ventricular

dysfunction (ejection fraction B40 % by invasive or

non-invasive testing) and an objective measure of

IHD (e.g., exercise testing, echocardiogram, nuclear

cardiac imaging, or coronary angiography).

Patient-centered outcome assessment

The referring physician provided routine diagnostic data,

and all patients completed a self-report sociodemographic

and clinical questionnaire. The Short Form 36 (SF-36) [19],

the Hospital Anxiety and Depression Scale (HADS) [20],

and the MacNew Questionnaire [15, 16] were each ad-

ministered on entry to the study.

SF-36

The SF-36 is a validated generic health survey consisting

of 36 items with 8 subscales summarized in a physical

component summary (PCS) and a mental component

summary (MCS) and includes a health transition item [19].

The SF-36 uses norm-based scoring algorithms for all eight

scales, and a T-score transformation (mean of 50 and

standard deviation of 10). The SF-36 has been extensively

used internationally in clinical trials [19], and has been

validated in Italian [21].

HADS

The HADS is a validated psychological screening instrument

with scores C8 identifying patients with symptoms of de-

pression or anxiety, and has been extensively used interna-

tionally in clinical trials [20]. The HADS items are scored on

a 0–3 scale, and it has been validated in Italian [22].

MacNew Questionnaire

The MacNew Questionnaire is designed to assess a pa-

tient’s feelings about how IHD affects daily functioning,
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contains 27 items with physical limitation, emotional and

social function subscales that can be combined to establish

a Global HRQL score [23], and was originally validated in

English [15, 16]. The items are scored from 1 (low HRQL)

to 7 (high HRQL) and the minimal important difference

(MID) is 0.50 points [24]. Using forward–backward

translation, the MacNew Questionnaire was translated into

Italian as part of the international HeartQoL Project [18].

Statistical analysis

We used frequencies, means and standard deviations (SD)

to describe patient clinical, sociodemographic, and scale

characteristics. Comparisons among the three cardiac di-

agnostic groups were made with Chi-square (categorical

variables), and analysis of variance (continuous variables).

We performed Kolmogorov–Smirnov tests for the scored

data (SF-36, HADS, MacNew), and used non-parametric

statistics where appropriate. Floor and ceiling effects were

determined as the proportions of the sample reporting the

lowest and highest scores, 1 and 7, respectively.

The conceptual model, reliability, and validity of the

MacNew Questionnaire were assessed as recommended by

the Scientific Advisory Committee of Medical Outcomes

Trust [25].

Factor analysis

Exploratory principal component factor analysis with

varimax rotation was performed with factor loadings of

C0.40 used to allocate items to a subscale, and to deter-

mine whether this factor structure replicated the original

structure.

Reliability

We assessed the internal consistency reliability of the

MacNew with Cronbach’s a; values of r C 0.70 are con-

sidered sufficient for group comparisons and C0.90 for

individual comparisons [25].

Validity

Face and content validity of the MacNew Questionnaire

were assumed based on previous validation studies [17].

Convergent validity of the MacNew Questionnaire was

tested with Pearson correlation coefficients (\0.10 = ab-

sent, 0.10–0.29 = weak, 0.30–0.49 = moderate and

C0.50 = strong), using Steiger’s test for differences in

correlations [26]; stronger correlations between similar SF-

36 component scales and MacNew subscales and weaker

correlations between dissimilar SF-36 and MacNew con-

structs were predicted a priori. Discriminative validity was

tested for with analysis of variance using the ‘known-

groups’ approach [27], with the SF-36 health transition

item collapsed in three groups: deteriorated, no change,

improved, and the presence or absence of anxiety and de-

pression (HADS cut-off scores, C8) [20]. Post hoc com-

parisons were carried out using Bonferroni corrections.

Results

Patient characteristics (Table 1)

Sociodemographic and clinical data were collected on 298

patients [mean age 64.8 (± 10.6) years] with IHD (angina,

n = 88; MI, n = 106; and heart failure, n = 104) recruited

at the three centers in Northern Italy. The majority of pa-

tients in the total group (47.3 %) had less than high school

education, and a minority (13.4 %) had more than high

school education; there are significant diagnostic differ-

ences (p = 0.04) by education; patients with MI are most

likely (58.2 %) to have less than a high school education,

and patients with heart failure least likely (7.7 %) to have

more than a high school education. Patients with angina are

most likely to be hypertensive (59.1 %, p \ 0.02), to have

high cholesterol (62.5 %, p \ 0.01), and to be physically

inactive (81.8 %, p \ 0.03); patients with heart failure are

most likely to be either anxious (39.4 %, p \ 0.001) or

depressed (41.3 %, p \ 0.005.)

Patient-centered outcome measures (Table 2)

MacNew Questionnaire

In the total group of patients with IHD, the mean MacNew

global and emotional subscale scores are 5.2 ± 1.0, the

mean physical subscale is 5.2 ± 1.1, and the mean social

subscale score is 5.4 ± 1.1. By diagnosis, patients with MI

have higher (better HRQL) mean global and physical sub-

scale scores than patients with either angina or heart failure

than (p \ 0.001), and have higher mean emotional and social

subscale scores than patients with heart failure (p \ 0.001);

patients with angina have higher social subscale scores than

patients with heart failure (both p \ 0.001).

SF-36

In the total group of patients with IHD, the mean PCS and

MCS scores are 41.8 ± 9.3 and 46.6 ± 9.9, respectively.

By diagnosis, the mean PCS score is higher in patients with

MI than in patients with either angina or heart failure

(p \ 0.001). The mean PCS scores in patients with either

angina or heart failure are [1 SD below the population

mean of 50.0. There are no significant between-diagnosis
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Table 1 Sociodemographic and clinical characteristics (mean ± standard deviation or %) of the total group of patients and by diagnosis; data

missing when total \100 %

Patient characteristics Total group

(n = 298)

Angina

(n = 88)

Myocardial infarction

(n = 106)

Heart failure

(n = 104)

p value*

Age (year) 64.8 (±10.6) 65.5 (±9.5) 64.1(±11.5) 65.1 (±10.7) 0.64

Gender

Male 76.5 % 77.3 % 68.9 % 83.7 % 0.06

Female 23.2 % 22.7 % 30.2 % 16.3 %

Family status

Single ? Other 10.1 % 11.4 % 8.4 % 10.6 % 0.33

Married 75.5 % 70.5 % 74.5 % 80.8 %

Employment

White collar 31.5 % 46.6 % 50.0 % 31.7 % 0.06

Blue collar 42.6 % 36.4 % 24.5 % 34.6 %

Education

\high school 47.3 % 39.8 % 52.8 % 48.1 % 0.04

high school 37.6 % 44.3 % 27.4 % 42.3 %

[high school 13.4 % 15.9 % 17.0 % 7.7 %

Functional class

NYHA (% class II; III & IV) N/A N/A 80.0; 20.0 N/A

CCS (% class II; III & IV) 76.7; 23.3 N/A N/A N/A

Anxious (HADS C8) 29.9 % 31.8 % 18.9 % 39.4 % \0.005

Depressed (HADS C8) 29.5 % 31.8 % 16.0 % 41.3 % \0.001

Body mass index 26.5 (±4.9) 26.1 (±4.8) 26.3 (±5.4) 26.9 (±4.3) 0.50

Smoker 11.4 % 10.2 % 12.3 % 11.5 % 0.96

Hypertensive 45.6 % 59.1 % 40.6 % 39.4 % 0.02

Diabetic 27.5 % 27.3 % 21.7 % 33.7 % 0.20

Hypercholesterolemia 50.3 % 62.5 % 51.9 % 38.5 % \0.009

Physically inactivea 75.9 % 81.8 % 69.8 % 75.0 % 0.02

Percentages do not always add up to 100 % due to missing data

NYHA New York Heart Association, CCS Canadian Cardiovascular Society, N/A not applicable, HADS Hospital Anxiety and Depression Scale

* p value between diagnoses; ANOVA for age and Chi-square for all other variables
a \3 times/week

Table 2 Mean MacNew

Questionnaire, SF36 Physical

Component (PCS) and Mental

Component Scale (MCS) and

Hospital and Anxiety Scale

(HADS) scores (±standard

deviation) in the total group and

by diagnosis

a MI vs. angina
b MI vs. heart failure
c angina vs. heart failure

Total group Angina Myocardial infarction Heart failure p value

MacNew

Global 5.2 (±1.0) 5.2 (±0.8) 5.6 (±0.8) 4.9 (±1.1) \0.001a,b

Physical 5.2 (±1.1) 5.1 (±1.0) 5.7 (±0.9) 4.9 (±1.1) \0.001a,b

Emotional 5.2 (±1.0) 5.3 (±0.9) 5.5 (±0.8) 5.0 (±1.2) \0.001b

Social 5.4 (±1.1) 5.4 (±0.9) 5.7 (±0.9) 5.0 (±1.2) \0.001b,c

SF-36

PCS 41.8 (±9.3) 39.6 (±9.8) 45.9 (±8.3) 39.4 (±8.4) \0.001a,b

MCS 46.6 (±9.9) 48.1 (±9.9) 46.7 (±8.9) 45.1 (±10.9) 0.18

HADS

Anxiety 6.1 (±4.0) 6.5 (±4.1) 5.0 (±3.2) 6.9 (±4.3) \0.001a,b

Depression 5.6 (±3.9) 5.5 (±4.0) 4.5(±3.4) 6.8 (±4.0) \0.001b
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differences on the mean MCS scores and all are \1 SD

below the population mean.

HADS scores

In the total group of patients with IHD, both mean anxiety

(6.1 ± 4.0) and depression (5.6 ± 3.9) scores are below

the cut-off of C8.0 for possible caseness. By diagnosis, the

mean anxiety score is lower in patients with MI than in

patients with either angina or heart failure (p \ 0.001); the

mean depression score in patients with MI is lower than in

patients with heart failure (p \ 0.001).

MacNew Questionnaire missing item rates

The missing Italian MacNew Questionnaire item rate (ex-

cluding item 27, sexual activity) in the total group ranged

from 0 % (item #1, frustrated; #2, worthless; #4, down in

the dumps; #6, worn out) to 4.3 % (#20, restricted or

limited). By diagnosis, the missing item rate in patients

with angina ranges from 0 to 4.5 %, from 0 to 3.8 % in

patients with MI, and from 0 to 2.9 % in patients with heart

failure. Only eight of the 298 patients (\3 %) missed three

or more items (maximum missing items, n = 12) meaning

that MacNew Questionnaire Global and subscale scores

could be calculated for each of the 298 patients.

MacNew Questionnaire floor and ceiling effects

(Table 3)

There are no floor effects (score = 1) for the MacNew

Questionnaire Global, physical, emotional, and social

subscales in the total group and each diagnosis. Ceiling

effects (score = 7) are always \1.3 % for the total group,

\1.2 % for patients with angina, \2.9 % for patients with

MI, and \1.1 % for patients with heart failure.

MacNew Questionnaire factor analysis (Table 4)

Using Principal Component Analysis, a three-factor solu-

tion for the Italian MacNew Questionnaire explains 54.6 %

of the observed variance (physical subscale, 17.1 %;

emotional subscale, 20.7 %; and social subscale, 16.8 %).

Nine of the 13 physical subscale items (69 %), 10 of the 14

emotional items (79 %), and all of the 13 social items

(100 %) conformed fully to the original MacNew Ques-

tionnaire factor structure with factor loadings that are al-

ways C0.42. Of the 27 Italian MacNew Questionnaire

items, seven load partially according to the original item

loading structure; items #12 (social activities), #13 (less

confidence in you), #19 (dizzy, lightheaded), #23 (burden

on others), #24 (excluded), #25 (unable to socialize), and

#26 (physically restricted.)

MacNew reliability (Table 3)

Using Cronbach’s a, internal consistency reliability is al-

ways C0.90 in the total group, always C0.86 in patients

with either angina or MI, and always C0.91 in patients with

heart failure.

MacNew Questionnaire convergent validity (Table 5)

In the total group and in patients with each diagnosis, the

correlations between the MacNew Questionnaire physical

subscale and the SF-36 PCS and between the MacNew

emotional subscale and the SF-36 MCS are all in the hy-

pothesized direction, strong (r C 0.50), and significant

(p \ 0.001). Also as hypothesized, the correlations be-

tween dissimilar MacNew Questionnaire subscales and SF-

36 component scales (MacNew Questionnaire emotional

and PCS; MCS and MacNew Questionnaire physical and

MCS) are lower, moderate to weak (\0.43, [0.23) and

significant (p \ 0.001).

MacNew Questionnaire discriminative validity

(Table 6)

Considering first the SF-36 health transition item, dis-

criminative validity of the Italian MacNew Questionnaire

is confirmed on the Global scale (\0.05) and the emotional

subscale (p \ 0.01) in the total cohort, on the Global scale

and each subscale in patients with heart failure (p \ 0.01)

Table 3 MacNew Questionaire global and subscale floor and ceiling

effects and internal consistency (Cronbach’s a) in the total group and

by diagnosis

MacNew Global Physical Emotional Social

Total group

Floor effects 0.0 % 0.0 % 0.0 % 0.0 %

Ceiling effects 0.0 % 0.7 % 0.3 % 1.3 %

Cronbach’s a 0.94 0.90 0.91 0.91

Angina

Floor effects 0.0 % 0.0 % 0.0 % 0.0 %

Ceiling effects 0.0 % 0.0 % 0.0 % 1.1 %

Cronbach’s a 0.91 0.87 0.91 0.86

Myocardial infarction

Floor effects 0.0 % 0.0 % 0.0 % 0.0 %

Ceiling effects 0.0 % 1.9 % 0.0 % 2.8 %

Cronbach’s a 0.90 0.86 0.87 0.89

Heart failure

Floor effects 0.0 % 0.0 % 0.0 % 0.0 %

Ceiling effects 0.0 % 0.0 % 1.0 % 0.0 %

Cronbach’s a 0.95 0.91 0.94 0.93

Floor % patients scoring at lowest score of 1, ceiling % patients

scoring at highest score of 7
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but is not confirmed in patients with angina or MI. With

both HADS anxiety and depression, discriminative validity

is confirmed in the cohort as a whole (p \ 0.001) and in

each diagnosis (p \ 0.01).

Discussion

The Italian version of the MacNew HRQL Questionnaire

demonstrates acceptable psychometric properties for re-

liability and validity in patients with IHD affected by

angina, MI, or heart failure. Our findings with the Italian

MacNew Questionnaire confirm previous language

validation studies substantiating the MacNew Question-

naire as a potential core IHD-specific HRQL instrument

[10, 28–32]. The mean Global score and each subscale

score in the disease-specific self-report Italian MacNew

Questionnaire discriminate between diagnoses with HRQL

scores always highest in patients with MI and lowest in

patients with heart failure, consistent with the patho-

physiologic and clinical IHD continuum [33]. The absence

of floor effects and the minimal ceiling effects on the

subscales permits measurement of change, both deteriora-

tion and improvement, in patient-reported HRQL.

Despite patient-reported health status, which includes

HRQL, being a predictor of mortality, cardiovascular

events, hospitalization, and costs of care in patients with

IHD, it is underutilized when assessing cardiovascular

health [1, 2]. Interpreting health status should be viewed

from a broader perspective than only the biologic and

clinical perspectives [34]. Physician rating of disease

severity, function, and HRQL apparently does not always

correlate well; patient and physician assessment of disease

severity have been reported as discordant in more than one-

Table 4 Principal component analysis: factor loadings C0.40 for each MacNew Questionnaire item in the total group

Physical subscale Emotional subscale Social subscale Original MacNew domains

1. Frustrated 0.82 E

2. Worthless 0.52 0.55 E S

3. Confident 0.52 E

4. Down in the dumps 0.75 E

5. Relaxed 0.78 E

6. Worn out 0.44 0.45 P E

7. Happy with personal life 0.68 E

8. Restless 0.75 E

9. Shortness of breath 0.67 P

10. Tearful 0.49 E

11. More dependent 0.59 S

12. Social activitiesa 0.58 P E S

13. Less confidence in youa 0.52 E S

14. Chest pain 0.67 P

15. Lack self-confidence 0.58 0.44 E S

16. Aching legs 0.70 P

17. Sports/exercise limited 0.63 0.45 P S

18. Frightened 0.66 E

19. Dizzy or lightheadeda 0.63 0.42 P

20. Restricted or limited 0.63 0.49 P S

21. Unsure about exercise 0.59 0.49 P S

22. Overprotective family 0.56 S

23. Burden on othersa 0.51 E S

24. Excludeda 0.68 P S

25. Unable to socializea 0.53 P S

26. Physically restricted 0.66 0.47 P S

27 b. Sexual activity 0.52

Variance explained (total = 54.6 %) 17.1 % 20.7 % 16.8 %

Loadings \0.40 are not displayed and items with a partially conform to the original factor analysis
b Item 27 was not considered in the original factor analysis but has since been shown to load on the physical and social subscales
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third of cases [35], with patients frequently classifying

themselves in a worse functional class than physicians do

[36]. Using a single IHD-specific HRQL instrument such as

the MacNew Questionnaire or the recently validated

HeartQoL questionnaire [11] in patients with different IHD

diagnoses has important implications when determining

whether treatments, such as invasive interventions or car-

diac rehabilitation, are as effective from the patient’s point

of view as the clinician’s. As both a risk factor and a health

outcome, patient-reported HRQL is recommended as a key

measure of cardiovascular health in clinical research,

clinical practice, and disease surveillance [1, 2].

The three-factor physical, emotional, and social subscale

structure of the MacNew questionnaire is confirmed in the

Italian version of the MacNew Questionnaire. Six specific

items in the Italian MacNew Questionnaire do not load as

in the original factor analysis, most likely due to cultural

reasons, and the item on sexual activity (item 27) was not

included in the original factor analyses [15, 16], but has

since been shown to load on both the physical [31, 32, 37]

and the social subscales [10, 29, 38, 39]. However, the

factor analysis in our study is consistent with concerns

previously reported in the psychometric testing of the

MacNew Questionnaire that several items load at C0.40 in

more than one domain [40, 41], and which are being

addressed.

The Italian MacNew Questionnaire has satisfactory re-

liability and validity substantiating previous reports in

other languages as divergent as English [10, 16], Chinese

[31], Farsi [42], and German [28, 29]. With Cronbach’s

alpha C0.86 in each diagnosis, internal consistency re-

liability is adequate and consistent with MacNew

Questionnaire internal consistency reports in other lan-

guages [10, 28–32]. Due to the cross-sectional design of

the HeartQoL HRQL survey [43]. it is not possible to de-

termine test–retest reliability. Convergent validity of the

Italian MacNew Questionnaire is confirmed with strong

correlations of between 0.52 and 0.77 for all eight com-

parisons between similar MacNew Questionnaire and SF-

36 scales (MacNew Questionnaire physical and SF-36

PCS; MacNew Questionnaire emotional and SF-36 MCS).

Dissimilar scales (MacNew Questionnaire physical and SF-

36 MCS; MacNew Questionnaire emotional and SF-36

PCS) have lower correlations, always r B 0.42. These

observations are also consistent with previous reports [10,

28–32].

Using the ‘‘known groups’’ approach [27], discrimina-

tive validity of the Italian MacNew Questionnaire is par-

tially confirmed with the SF-36 health transition item.

Although there are statistically significant differences be-

tween those whose health has improved and those whose

health has deteriorated in the total group, the differences do

not meet the MID criterion; the differences are not statis-

tically significant, and do not meet the MID criterion in

patients with angina or MI, which is not consistent with

reports on other language versions of the MacNew Ques-

tionnaire, e.g., Chinese [31], English [10], and Flemish

[32]. We have no explanation for this. On the other hand,

and as expected from previous MacNew Questionnaire

studies in patients with angina, MI, or heart failure [31, 32,

44], discriminative validity of the Italian MacNew Ques-

tionnaire is fully documented with HADS anxiety and

depression. There are significantly lower MacNew Ques-

tionnaire HRQL scores between those patients with and

Table 5 Convergent validity

(using Spearman correlation

coefficients) of the MacNew

Questionnaire physical and

emotional subscales with the

Short Form-36 physical

component (PCS) and mental

component scales (MCS) in the

total group and by diagnosis

(angina, myocardial infarction,

and heart failure)

Strong correlations, r C 0.50

and bolded

p values for all correlations

\0.001

* Steiger’s test for comparing

correlation coefficients

MacNew Physical

Subscale

MacNew Emotional

Subscale

1-sided p value*

Total group (n = 298)

SF-36 PCS 0.66 0.36 \0.001

SF-36 MCS 0.39 0.61 \0.01

p value* \0.001 \0.001

Angina (n = 88)

SF-36 PCS 0.52 0.24 \0.05

SF-36 MCS 0.34 0.77 \0.001

p value* 0.147 \0.001

Myocardial infarction (n = 106)

SF-36 PCS 0.59 0.39 0.056

SF-36 MCS 0.36 0.52 0.15

p value* \0.05 0.237

Heart failure (n = 104)

SF-36 PCS 0.69 0.42 \0.01

SF-36 MCS 0.29 0.55 \0.05

p value* \0.001 0.225
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without symptoms of anxiety and depression in the total

group and in each diagnostic group.

The major limitation of the present validation study of

the MacNew questionnaire is the cross-sectional design of

the parent study, the HeartQoL Project [18], which does

not allow for the determination of responsiveness, i.e.,

evaluative validity. In addition, the location of the three

HeartQoL sites in northern Italy may limit the general-

ization of the results to patients in the southern parts of

Italy. Strengths of the data in this study include the mini-

mal missing data rate meaning that MacNew Questionnaire

Global and subscale scores could be calculated for each of

the 298 patients, and the absence of important floor and

ceiling effects on the subscales allows measurement of

change, both deterioration and improvement, in patient-

reported HRQL. Finally, with the MacNew Questionnaire

being completed in \10 min on average [45], both re-

spondent and staff burden are minimized.

Conclusions

In conclusion, the Italian version of the MacNew Ques-

tionnaire demonstrates satisfactory psychometric proper-

ties. The instrument is reliable and valid in Italian-speaking

patients in each of the three major IHD diagnoses, angina,

MI, and heart failure. Future research needs to determine

the responsiveness of the Italian MacNew Questionnaire.
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Table 6 Discriminative validity of MacNew Questionnaire global

score and subscale scores (mean ± standard deviation) by SF-36

health status transition and Hospital Anxiety and Depression Scale

(HADS) anxiety and depression (score 8?) in the total group and by

diagnosis

MacNew

Global Physical Emotional Social

SF-36 health transition

Total group

Improve 5.4 (±0.9) 5.4 (±1.0) 5.4 (±1.0) 5.5 (±1.0)

No change 5.3 (±0.9) 5.3 (±1.1) 5.4 (±1.0) 5.5 (±1.0)

Deteriorate 5.0 (±1.0) 5.1 (± 1.1) 5.0 (±1.0) 5.2 (±1.1)

p value \0.05a 0.10 \0.01a,b 0.09

Angina

Improve 5.0 (±1.0) 4.9 (±1.2) 5.1 (±1.0) 5.0 (±0.9)

No change 5.3 (±0.9) 5.1 (±1.0) 5.4 (±0.9) 5.5 (±0.9)

Deteriorate 5.2 (±0.8) 5.2 (±1.0) 5.1 (±1.0) 5.4 (±0.8)

p value 0.43 0.60 0.41 0.27

Myocardial infarction

Improve 5.6 (±0.7) 5.7 (±0.9) 5.5 (±0.8) 5.7 (±0.9)

No change 5.6 (±0.8) 5.8 (±1.0) 5.5 (±0.9) 5.8 (±1.0)

Deteriorate 5.5 (±0.8) 5.6 (±0.9) 5.4 (±0.8) 5.7 (±0.8)

p value 0.76 0.81 0.46 0.77

Heart failure

Improve 5.3 (±0.7) 5.2 (±1.0) 5.3 (±1.1) 5.4 (±1.1)

No change 5.1 (±0.8) 5.0 (±1.1) 5.2 (±1.1) 5.2 (±1.1)

Deteriorate 4.4 (±1.1) 4.3 (±1.0) 4.4 (±1.1) 4.4 (±1.2)

p value \0.001a,b \0.01a \0.01a, b \0.01a, b

HADS anxiety

Total group

No 5.6 (±0.7) 5.5 (±0.9) 5.6 (±0.7) 5.7 (± 0.8)

Yes 4.3 (±1.0) 4.5 (±1.1) 4.3 (±1.0) 4.6 (±1.2)

p value \0.001 \0.001 \0.001 \0.001

Angina

No 5.5 (±0.6) 5.3 (±0.9) 5.6 (±0.7) 5.6 (±0.8)

Yes 4.6 (±0.9) 4.7 (±1.2) 4.4 (±0.9) 5.0 (±1.0)

p value \0.001 \0.01 \0.001 \0.01

Myocardial infarction

No 5.8 (±0.6) 5.9 (±0.8) 5.7 (±0.6) 5.9 (±0.8)

Yes 4.7 (±0.7) 4.8 (±1.1) 4.5 (±0.7) 4.9 (±1.0)

p value \0.001 \0.001 \0.001 \0.001

Heart failure

No 5.4 (±0.8) 5.2 (±1.0) 5.5 (±0.9) 5.5 (±0.9)

Yes 4.2 (±1.0) 4.2 (±1.1) 4.1 (±1.1) 4.3 (±1.3)

p value \0.001 \0.001 \0.001 \0.001

HADS depression

Total group

No 5.6 (±0.7) 5.6 (±0.8) 5.6 (±0.7) 5.7 (±0.7)

Yes 4.3 (±0.9) 4.3 (±1.1) 4.3 (±0.9) 4.5 (±1.2)

p value \0.001 \0.001 \0.001 \0.001

Table 6 continued

MacNew

Global Physical Emotional Social

Angina

No 5.5 (±0.7) 5.4 (±0.9) 5.6 (±0.8) 5.6 (±0.8)

Yes 4.6 (±0.8) 4.6 (±1.1) 4.5 (±0.9) 5.0 (±1.0)

p value \0.001 \0.001 \0.001 \0.01

Myocardial infarction

No 5.8 (±0.7) 5.8 (±0.8) 5.7 (±0.7) 5.9 (±0.8)

Yes 4.7 (±0.8) 4.9 (±1.3) 4.5 (±0.7) 4.9 (±1.0)

p value \0.001 \0.001 \0.001 \0.001

Heart failure

No 5.5 (±0.7) 5.5 (±0.8) 5.6 (±0.8) 5.7 (±0.7)

Yes 4.0 (±0.9) 4.0 (±1.0) 4.0 (±1.0) 4.0 (±1.1)

p value \0.001 \0.001 \0.001 \0.001

a improve vs. deteriorate, p \ 0.05
b no change vs. deteriorate, p \ 0.05
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39. Leal A, Paiva C, Höfer S, Amado J, Gomes L, Oldridge N (2005)

Evaluative and discriminative properties of the Portuguese

MacNew health-related quality of life questionnaire. Qual Life

Res 14(10):2335–2341

40. Dempster M, Donnelly M, O’Loughlin C (2004) The validity of

the MacNew Quality of Life in heart disease questionnaire.

Health Qual Life Outcomes 2(1):6

41. Ribera A, Permanyer-Miralda G, Alonso J, Cascant P, Soriano N,

Brotons C (2006) Is psychometric scoring of the MacNew

Quality of Life after Myocardial Infarction questionnaire superior

to the clinimetric scoring? A comparison of the two approaches.

Qual Life Res 15(3):357–365

42. Asadi-Lari M, Javadi H, Melville M, Oldridge N, Gray D (2003)

Adaptation and administration of the MacNew quality of life

questionnaire after myocardial infarction in an Iranian popula-

tion. Health and Qual Life 1:23

43. Oldridge N, Hofer S, McGee H, Conroy R, Doyle F, Saner H, for

the HeartQoL Project investigators (2014) The HeartQoL: Part I.

Development of a new core health-related quality of life ques-

tionnaire for patients with ischemic heart disease. Eur. J Prev

Cardiol 21(1):90–97. doi:10.1177/2047487312450544
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