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Abstract The aim of this study is to validate the Danish, Norwegian and Swedish ver-

sions of the self-administered MacNew Heart Disease Health-related Quality of Life

questionnaire in patients with ischemic heart disease. The MacNew questionnaire, the

Short Form SF-36, and the Hospital Anxiety and Depression Scale were completed at

baseline by 976 patients (Denmark n = 353, Norway n = 328, Sweden n = 295) with a

diagnosis of angina (n = 335), myocardial infarction (n = 352), or heart failure

(n = 289). Each language version of the MacNew satisfied reliability criteria with Cron-

bach’s a values for the total group data (0.90–0.94) as well as the diagnostic group data

(0.91–0.96). The test–retest correlations exceeded the criteria for group comparison
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(r C 0.70) in Danish and Norwegian patients. The multidimensionality of the MacNew was

confirmed although the original three-factor solution did not fully meet the criteria for good

fit. Convergent and discriminative validity were confirmed in each language and diagnosis

group with the exception of discriminative validity in Swedish angina patients. The psy-

chometric properties of the Danish, Norwegian, and Swedish versions of the MacNew are

largely confirmed. The MacNew can be recommended as a specific instrument for

assessing and evaluating HRQL in Danish, Norwegian, and Swedish patients with angina,

MI, and heart failure. However, the MacNew factor structure needs to be revisited in future

studies.

Keywords Quality of life � Ischemic heart disease � Questionnaire � MacNew

1 Background

Outcomes of existing and new therapies have been focused traditionally on mortality and

morbidity. However, patient health status has been shown to be predictive of various health

outcomes including cardiovascular events, hospitalizations, and healthcare cost (Rumsfeld

et al. 2013). Patient reported health status is an important cardiovascular health outcome

that includes three domains: symptom burden, functional status, and health related quality

of life (HRQL; Rumsfeld et al. 2013).

Agencies such as the European Agency for the Evaluation of Medicinal Products (2005)

and the US Food and Drug Administration (2009) have recommended the use of patient-

reported treatment outcome measures such as HRQL in relevant research studies as well as

in clinical care. The two basic formats for HRQL questionnaires—generic and disease-

specific instruments—are designed for different purposes. General health survey

researchers use generic questionnaires to assess a wide range of health states (Testa and

Simonson 1996); specific HRQL questionnaires, with a focus on disease-relevant issues,

are appropriate outcome measures in therapeutic intervention trials (Testa and Simonson

1996) as well as routine clinical care (Velikova et al. 2004; Cella et al. 1993). Marked

health-status deficits, including poor HRQL, are commonly seen in patients with ischemic

heart disease (IHD) and treatments such as medications, invasive interventions, or reha-

bilitation, with common therapeutic goals that include symptom management and

improvement of patient HRQL, are frequently used in patients with different IHD diag-

noses (Krumholz et al. 2005).

The self-administered MacNew Heart Disease HRQL questionnaire (MacNew), with an

item stem referring to ‘‘your heart problem’’, is a modification of the interviewer-admin-

istered Quality of Life after Myocardial Infarction questionnaire which was validated

originally in English-speaking patients with MI (Höfer et al. 2004). There are 38 language

versions of the MacNew with validation studies in patients with MI in 13 languages

(n [ 4,000), in patients with angina in 12 languages (n [ 1,800), and in patients with heart

failure in 11 languages (n [ 550); all translated and validated versions of MacNew can be

accessed at MacNew.org (Höfer et al. 2012). The MacNew has been validated in a small

number of patients with IHD in Norway but without consideration of the specific IHD

diagnosis (Hiller et al. 2010) and has not been validated in Danish or Swedish patients with

IHD.
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The objective of this study is to report on the psychometric properties of the MacNew in

Danish, Norwegian, and Swedish patients with IHD and in each of the three major IHD

diagnoses of angina, MI, or heart failure for the total group.

2 Methods

2.1 Patients

Patients with IHD from Denmark, Norway, and Sweden were recruited between 2003 and

2010 as part of the international HeartQoL Project conducted in 22 different countries

(Oldridge et al. 2005). A convenience sample of patients C18 years, without a serious

psychiatric disorder or active substance abuse, and who the referring physician considered

able to complete the self-administered battery of HRQL instruments were eligible if 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

imaging or angiography); or for (B) a MI diagnosed at least 4 weeks and \6 months

previously; or for (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., previous MI, exercise testing,

echocardiogram, nuclear imaging or angiography). Each respective Institutional Review

Board approved the project and all subjects provided informed consent.

2.2 Patient-Reported Outcome Assessment

The referring physician provided routine diagnostic data and all patients completed a self-

report sociodemographic and clinical questionnaire. The Short-Form 36 Health Survey

(SF-36) (Ware 2000), the Hospital Anxiety and Depression Scale (HADS) (Bjelland et al.

2002), and the MacNew (Höfer et al. 2004) were administered at baseline and 2 weeks

later to approximately 20 % of the patients for testing instrument reliability.

2.2.1 SF-36

The SF-36 (version 1.0) is a valid generic health survey consisting of 36 items with 8

subscales summarized in two component scales: a physical component summary (PCS,

including four subscales) and a mental component summary (MCS, including four sub-

scales) scale. The SF-36 has been extensively used internationally (Ware 2000; Ware and

Kosinski 2005) and has been validated in Danish (Bjorner et al. 1998), Norwegian (Loge

and Kaasa 1998), and Swedish (Sullivan and Karlsson 1998).

2.2.2 HADS

The HADS is a valid psychological screening instrument designed to detect symptoms of

anxiety and depression. It has been extensively used internationally (Bjelland et al. 2002).

The HADS has been validated in Danish (Bjelland et al. 2002), Norwegian (Haug et al.

2004), and Swedish (Lisspers et al. 1997) in clinical trials with scores C8 used to screen

and classify patients with mild or greater symptoms of depression and anxiety (Bjelland

et al. 2002).
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2.2.3 MacNew

The MacNew is designed to assess patient’s feelings about how IHD affects daily func-

tioning and contains 27 items with a global HRQL score and physical limitation (13-item)

and emotional (14-item), and social function (13-item) subscales with a 2-week timeframe,

with 12 items falling into more than one domain. Examples of the subscale items include

the following: ‘‘How often during the last 2 weeks have you experienced chest pain while

doing your day-to-day activities?’’ (physical function); ‘‘How often during the last 2 weeks

have you felt worthless or inadequate’’ (emotional function), and ‘‘How often during the

past 2 weeks have you felt unable to socialize because of your heart problem?’’ (social

function). The MacNew items and subscales are scored from 1 (low HRQL) to 7 (high

HRQL) and has been described in detail elsewhere (Höfer et al. 2004). The minimal

important difference (MID) on the MacNew Global scale and each subscale is 0.50 points

(Dixon et al. 2002). Face and content validity, interpretability, respondent, and adminis-

trative burden of the MacNew have been previously established (Höfer et al. 2004). Using

forward–backward translation, the MacNew was translated into Danish, Norwegian, and

Swedish as part of the international HeartQoL project (Oldridge et al. 2005).

3 Statistical Analysis

Patient clinical, sociodemographic, and scale characteristics are described using frequen-

cies, means, and standard deviation (SD). The conceptual model, reliability, and validity of

the MacNew were assessed (Scientific Advisory Committee of Medical Outcomes Trust

2002).

3.1 Floor and Ceiling Effects

Floor effects occurred when patients scored at the lowest MacNew HRQL score

(score = 1) and ceiling effects occurred when patients scored at the highest HRQL score

(score = 7). The presence of a floor effect can indicate instrument sensitivity in detecting

worsening health status, while ceiling effects indicate less sensitivity in detecting signif-

icant health improvements (Hays et al. 1998).

3.2 Reliability

The reliability of the MacNew was evaluated by examining its internal consistency

(Cronbach’s a); test–retest reliability (14-day) was assessed in a subsample of approxi-

mately 20 % patients with the intraclass correlation coefficient (ICC). A value of C0.70

was considered the criterion value for group comparisons and C0.90 for individual com-

parisons (Scientific Advisory Committee of Medical Outcomes Trust 2002).

3.3 Factor Analysis

A confirmatory factor analysis was carried out using AMOS 18 (Byrne 2001). Chi square

statistics are dependent on sample size and therefore the following parameters were used to

evaluate data fit as they are less sensitive to sample size: (1) Chi square degree of freedom

(v2/df \ 5; Hu and Bentler 1999); (2) root mean square error of approximation
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(RMSEA \ 0.06); and (3) comparative fit index (CFI [ 0.95) (Hu and Bentler 1999).

Measurement errors of the items were allowed to inter-correlate where appropriate.

3.4 Validity

As a test of construct validity, we compared the correlation coefficients between the

corresponding SF-36 and MacNew scales with the non-corresponding scales using Stei-

ger’s test for comparing Pearson correlations coefficients (Steiger 1980). We hypothesized

strong correlations (r [ 0.50) between the SF-36 Health Survey PCS and MCS and the

similar MacNew scale constructs and significantly lower correlations between dissimilar

constructs.

The ‘known group’ method (Hays et al. 1998) was used to test the discriminant validity

of the MacNew by means of analysis of variance including post hoc comparisons (Bon-

feroni adjustment) in six separate analyses. In the first two analyses, patients were divided

equally into tertiles (low, medium, high) based on their respective SF-36 PCS and MCS

scores. We hypothesized that those patients who reported low SF-36 PCS and MCS scores

would have poorer HRQL than those patients who reported medium or high SF-36 scores.

In the next two analyses, we hypothesized that patients who showed symptoms of anxiety

or depression on the HADS (HADS cut-off scores, C8) would have poorer HRQL than

those patients who did not have symptom of anxiety or depression; in the final analyses, we

hypothesized that patients in CCS or NYHA class III/IV would have poorer HRQL than

those patients who were in CCS or NYHA class II.

4 Results

A total of 976 patients with IHD from Denmark (n = 353), Norway (n = 328), and

Sweden (n = 295) were recruited. There were 335 patients (34.3 %) with angina (Den-

mark, n = 140; Norway, n = 103; Sweden, n = 92), 289 patients (29.6 %) with heart

failure (Denmark, n = 100; Norway, n = 104; Sweden, n = 85), and 352 patients

(36.1 %) with MI (Denmark, n = 113; Norway, n = 121; Sweden, n = 118). In the group

as a whole, the mean age was 65.1 years and 76.9 % were male (Table 1). There were

significant between-country patient characteristic differences on age, gender, CCS angina

and NYHA heart failure functional class (Table 1). Patient-reported outcome scores are

also given in Table 1.

4.1 Patient-Reported Outcome Scores

The mean MacNew, SF-36, and HADS scores are given in Table 1 for the total group and

in Table 2 for each diagnosis.

4.1.1 Patient-Reported Outcome Scores for the Total Group (Table 1)

The mean MacNew Global and subscale scores ranged from a low of 5.1 on the physical

scale to 5.4 on both the emotional and social subscales. The SF-36 mean PCS score at 40.0

was 1 standard below the standardized mean of 50.0 with the mean MCS score almost the

same as the standardized mean score at 49.2. The mean HADS anxiety and depression

scores were below the HADS threshold of C8 for possible anxiety and depression.
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4.1.2 Patient-Reported Outcome Scores by Country (Table 1)

The mean MacNew Global scores were 5.4 for both the Danish and Swedish patients and

5.1 for the Norwegian patients. The subscale scores were similar ranging from 5.2 to 5.6

for Danish patients, 4.8–5.1 for Norwegian patients and 5.3–5.4 for Swedish patients. The

SF-36 PCS mean scores were 41.6 for the Danish patients and 40.6 for the Swedish

patients; the Norwegian patients, at a score of 37.8 were [1 SD below the standardized

mean of 50.0. The SF-MCS mean scores for the Danish patients (49.6), Norwegian patients

(49.4) and Swedish patients (49.0) were all close to the standardized mean of 50.0. The

mean HADS anxiety and depression scores were below the HADS threshold of C8 for all

three countries.

4.1.3 Patient Reported Outcome Scores by Diagnosis (Table 2)

There were significant between-diagnosis differences in MacNew Global and each sub-

scale scores (p \ 0.001). In patients with MI, the MacNew Global and all subscale scores

were always significantly higher than in patients with heart failure (p \ 0.001). In addition

MI patients scored significantly higher than patients with angina on the MacNew Global,

physical, and emotional subscales (p \ 0.001). Patients with angina reported higher

MacNew Global, physical, and social subscale scores than patients with heart failure

(p \ 0.001). There were significant between-diagnosis differences in PCS scores but not in

MCS scores. The PCS scores were higher in patients with MI than in patients with either

angina or heart failure (p \ 0.001) while patients with angina had higher PCS scores than

patients with heart failure (p \ 0.05). There were significant between-diagnosis differences

in HADS anxiety and depression scores. MI patients reported lower scores for anxiety and

depression, than patients with either angina or heart failure (p \ 0.001).

Table 2 Mean (±SD) patient-reported outcome scores: MacNew Global and subscales, SF-36 (PCS
physical component summary scale, MCS mental component summary scale), and HADS in the total group
in each diagnosis (angina; MI myocardial infarction, HF heart failure)

Angina (n = 335) MI (n = 352) HF (n = 289) p value

MacNew

Global 5.2 (±1.0) 5.5 (±0.9) 5.1 (±1.0) \0.001a,b,c

Physical 5.1 (±1.1) 5.5 (±1.1) 4.7 (±1.2) \0.001a,b,c

Emotional 5.3 (±1.1) 5.6 (±0.9) 5.3 (±1.1) \0.001a,b

Social 5.4 (±1.1) 5.6 (±1.1) 5.1 (±1.2) \0.001b,c

SF-36

PCS 39.5 (±9.2) 43.5 (±9.9) 36.1 (±10.7) \0.001a,b,c

MCS 48.9 (±10.8) 49.6 (±9.3) 49.0 (±10.9) 0.698

HADS

Anxiety 6.3 (±3.7) 4.6 (±3.5) 5.6 (±3.8) \0.001a,b

Depression 4.2 (±3.3) 3.6 (±3.1) 4.6 (±3.6) \0.001a.b

a MI versus Angina; b MI versus HF; c Angina versus HF at p \ 0.05
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4.2 MacNew Psychometric Properties by Country

4.2.1 Floor and Ceiling Effects

There were no floor effects in the MacNew Global and subscale scores as reported by the

patients in each country. Likewise no ceiling effects occurred on the MacNew Global scale

scores although there were ceiling effects in the subscale scores for 1.1–4.8 % of Danish

patients, 0.0–1.5 % of Norwegian patients, and 1.0–2.0 % of Swedish patients (Table 3).

4.2.2 Reliability (Table 3)

(A) Internal consistency reliability: Cronbach’s a ranged from 0.94 to 0.96 on the Global

scale for the total cohort of Danish, Norwegian, and Swedish patients and from 0.90

to 0.94 on the subscales.

(B) Test–retest reliability: The 14-day ICC was always significant and exceeded the

population criteria of C0.70 on the Global and each subscale in Danish and

Norwegian patients on the physical and social subscales in Swedish patients.

4.2.3 Factor Analysis

Our findings in general support the multidimensionality of the MacNew (Höfer et al. 2004,

2012; Hiller et al. 2010; Vandereyt et al. 2012). However, after allowing item measurement

errors to inter-correlate where appropriate, the confirmatory three-factor model did not

fully support the combined data (Denmark: v2/df = 3.37; CFI = 0.90 RMSEA = 0.08;

explained variance = 48.5 %, Norway: v2/df = 3.72; CFI = 0.88; RMSEA = 0.09;

explained variance = 50.9 %, Sweden: v2/df = 2.99; CFI = 0.90; RMSEA = 0.08;

explained variance = 49.6 %). The interclass correlation coefficients ranged from 0.66 to

0.81 for the Danish MacNew, from 0.66 to 0.83 for the Norwegian MacNew, and from 0.68

to 0.84 for the Swedish MacNew. In the original MacNew factor analysis based on patients

with MI, and since then also in other language validation studies (Höfer et al. 2004), a high

proportion of social subscale items (10 of 13) cross-loaded with more than one subscale

with factor loadings C0.40. In the present analysis, social subscale items cross-loaded

(n = 7 for Denmark; n = 3 for both Norway and Sweden) with either the physical or

emotional subscales with loadings C0.40. Item #27 about sexual activity, which was not

part of the original factor analysis (Höfer et al. 2004), fitted best with the social subscale.

4.2.4 Convergent Validity (Table 4)

Convergent validity of the MacNew physical and emotional subscales with the SF-36 PCS and

MCS was confirmed in each language with correlations always C0.70 and statistically sig-

nificant at (p \ 0.001). The correlations between dissimilar constructs (e.g., MacNew physical

x SF-36 MCS) were significantly lower (p \ 0.001) than between similar constructs.

4.2.5 Discriminative Validity (Table 5)

Discriminative validity for the MacNew was confirmed statistically and either met or

exceeded the MacNew MID for differences in MacNew scores between patients in the low

SF-36 PCS and MCS groups when compared to both the medium and high HRQL groups and
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for those with and without anxiety or depression in each country. The differences in MacNew

scores between patients with CCS Class II and CCS Class III/IV angina were statistically

significant only for the social subscale in Danish patients and for the Global, physical, and

social scales in Norwegian patients. On the other hand, the differences in MacNew scores

between patients with CCS Class II and Class III/IV angina met or exceeded the MID on all

scales in Danish and Norwegian patients but not in the Swedish patients. The differences

between patients with NYHA Class II and Class III/IV heart failure were statistically sig-

nificant and met or exceeded the MID in each country for all MacNew scores.

4.3 MacNew Psychometric Properties by Diagnosis

4.3.1 Floor and Ceiling Effects

There were no floor effects in the MacNew Global scale and subscale scores as reported by

patients in each diagnosis. However, ceiling effects occurred in the MacNew Global scale

and subscale scores for 0.0–4.3 % of angina patients, 0.0–2.0 % of heart failure patients,

and 0.0–3.8 % of patients with MI.

4.3.2 Reliability (Table 3)

(A) Internal consistency reliability: Cronbach’s a was remarkably similar across diag-

noses, ranging from 0.91 to 0.96 for the Global scale and subscales.

(B) Test–retest reliability: The 14-day ICC for the Global scale and each subscale was

significant (p \ 0.01) in each diagnosis. In patients with angina the ICC ranged from

0.53 to 0.64; in patients with MI from 0.65 to 0.95; and in patients with heart failure

the ICC values were more consistent, ranging from 0.91 to 0.95.

4.3.3 Factor Analysis

The results for the confirmatory three-factor model per diagnosis were partly confirmed;

Angina: v2/df = 2.98; CFI = 0.92 RMSEA = 0.06; explained variance = 51.2 %; MI:

Table 4 MacNew convergent validity by country and total group by diagnosis: MacNew physical and
emotional subscales and SF-36 component summary scales—physical (PCS) and mental (MCS)

MacNew Danish (n = 353) Norwegian (n = 328) Swedish (n = 295)

Physical Emotional Physical Emotional Physical Emotional

Country

SF-36 PCS 0.78* 0.526* 0.70* 0.44* 0.70* 0.37*

SF-36 MCS 0.58* 0.781* 0.50* 0.71* 0.45* 0.71*

Angina (n = 335) MI (n = 352) Heart failure (n = 289)

Diagnosis

SF-36 PCS 0.73* 0.56* 0.72* 0.21* 0.69* 0.42*

SF-36 MCS 0.46* 0.78* 0.45* 0.70* 0.50* 0.73*

* 1-sided p value \0.001

528 S. Alphin et al.

123



T
a

b
le

5
M

ac
N

ew
d

is
cr

im
in

an
t

v
al

id
it

y
b

y
co

u
n

tr
y

:
M

ac
N

ew
G

lo
b
al

sc
o

re
an

d
su

b
sc

al
e

sc
o

re
s

(m
ea

n
±

S
D

)
b

y
S

F
-3

6
co

m
p

o
n

en
t

su
m

m
ar

y
sc

al
es

—
p

h
y
si

ca
l

(P
C

S
)

an
d

m
en

ta
l

(M
C

S
)

(t
er

ti
le

s)
an

d
H

A
D

S
(s

y
m

p
to

m
p
re

se
n
t,

sc
o
re

8
?

,
sy

m
p

to
m

ab
se

n
t\

8
)

an
d

fu
n

ct
io

n
al

cl
as

s
(C

C
S

C
an

ad
ia

n
C

ar
d
io

v
as

cu
la

r
S

o
ci

et
y
,

N
Y

H
A

N
ew

Y
o

rk
H

ea
rt

A
ss

o
ci

at
io

n
)

M
ac

N
ew

D
an

is
h

(n
=

3
5
3
)

N
o
rw

eg
ia

n
(n

=
3
2
8
)

S
w

ed
is

h
(n

=
2
9
5
)

G
lo

b
al

P
h
y
si

ca
l

E
m

o
ti

o
n
al

S
o
ci

al
G

lo
b
al

P
h
y
si

ca
l

E
m

o
ti

o
n
al

S
o
ci

al
G

lo
b
al

P
h
y
si

ca
l

E
m

o
ti

o
n
al

S
o
ci

al

S
F

-3
6

P
C

S

L
o
w

H
R

Q
L

4
.5

±
0
.9

4
.1

±
1
.0

4
.7

±
1
.1

4
.6

±
1
.0

4
.6

±
0
.9

4
.1

±
0
.9

4
.9

±
0
.9

4
.5

±
1
.0

4
.6

±
0
.9

4
.3

±
0
.9

4
.9

±
1
.0

4
.9

±
1
.0

M
ed

iu
m

H
R

Q
L

5
.3

±
0
.8

5
.2

±
0
.8

5
.4

±
1
.0

5
.6

±
0
.9

5
.2

±
0
.8

5
.0

±
0
.8

5
.4

±
0
.9

5
.2

±
0
.9

5
.4

±
0
.8

5
.3

±
0
.8

5
.5

±
0
.9

5
.5

±
0
.8

H
ig

h
H

R
Q

L
6
.1

±
0
.7

6
.1

±
0
.7

6
.0

±
0
.8

6
.4

±
0
.7

6
.0

±
0
.6

6
.0

±
0
.7

6
.0

±
0
.9

6
.1

±
0
.7

6
.1

±
0
.8

6
.1

±
0
.8

5
.8

±
0
.8

6
.1

±
0
.8

p
v
al

u
e

\
0
.0

0
1

\
0
.0

0
1

\
0
.0

0
1

\
0
.0

0
1

\
0
.0

0
1

\
0
.0

0
1

\
0
.0

0
1

\
0
.0

0
1

\
0
.0

0
1

\
0
.0

0
1

\
0
.0

0
1

\
0
.0

0
1

S
F

-3
6

M
C

S

L
o
w

H
R

Q
L

4
.5

±
0
.9

4
.4

±
0
.9

4
.5

±
0
.9

4
.8

±
0
.9

4
.4

±
0
.9

4
.2

±
1
.0

4
.4

±
1
.0

4
.4

±
1
.0

4
.7

±
0
.9

4
.6

±
1
.1

4
.6

±
0
.9

4
.7

±
1
.0

M
ed

iu
m

H
R

Q
L

5
.5

±
0
.9

5
.3

±
0
.9

5
.6

±
0
.9

5
.7

±
0
.9

5
.1

±
0
.8

5
.0

±
1
.0

5
.5

±
0
.0

5
.3

±
0
.9

5
.5

±
0
.8

5
.3

±
0
.9

5
.5

±
0
.7

5
.5

±
0
.9

H
ig

h
H

R
Q

L
6
.2

±
0
.9

6
.0

±
0
.9

6
.3

±
0
.9

6
.4

±
0
.9

5
.7

±
0
.8

5
.4

±
1
.0

6
.0

±
0
.6

5
.7

±
0
.9

6
.0

±
0
.6

5
.8

±
0
.9

6
.1

±
0
.6

6
.1

±
0
.8

p
v
al

u
e

\
0
.0

0
1

\
0
.0

0
1

\
0
.0

0
1

\
0
.0

0
1

\
0
.0

0
1

\
0
.0

0
1

\
0
.0

0
1

\
0
.0

0
1

\
0
.0

0
1

\
0
.0

0
1

\
0
.0

0
1

\
0
.0

0
1

A
n
xi

et
y

N
o

5
.9

±
0
.9

5
.6

±
1
.2

6
.0

±
0
.8

6
.0

±
1
.0

5
.4

±
0
.9

5
.0

±
1
.1

5
.6

±
0
.8

5
.3

±
1
.0

5
.6

±
0
.9

5
.4

±
1
.1

5
.8

±
0
.8

5
.6

±
1
.1

Y
es

4
.7

±
0
.9

4
.7

±
1
.1

4
.7

±
0
.9

5
.0

±
1
.1

4
.1

±
0
.9

4
.0

±
1
.1

4
.0

±
1
.0

4
.2

±
1
.0

4
.6

±
0
.8

4
.7

±
1
.1

4
.5

±
0
.8

4
.8

±
1
.0

p
v
al

u
e

\
0
.0

0
1

\
0
.0

0
1

\
0
.0

0
1

\
0
.0

0
1

\
0
.0

0
1

\
0
.0

0
1

\
0
.0

0
1

\
0
.0

0
1

\
0
.0

0
1

\
0
.0

0
1

\
0
.0

0
1

\
0
.0

0
1

D
ep

re
ss

io
n

N
o

5
.6

±
0
.9

5
.4

±
1
.1

5
.7

±
0
.9

5
.9

±
1
.0

5
.3

±
0
.9

5
.0

±
1
.1

5
.6

±
0
.9

5
.3

±
1
.0

5
.6

±
0
.9

5
.5

±
1
.0

5
.7

±
0
.8

5
.6

±
1
.0

Y
es

4
.1

±
0
.9

4
.0

±
1
.1

4
.0

±
1
.0

4
.3

±
1
.2

3
.8

±
0
.7

3
.6

±
1
.0

3
.8

±
0
.8

3
.8

±
0
.9

4
.3

±
0
.8

4
.3

±
1
.0

4
.3

±
0
.8

4
.4

±
1
.0

p
v
al

u
e

\
0
.0

0
1

\
0
.0

0
1

\
0
.0

0
1

\
0
.0

0
1

\
0
.0

0
1

\
0
.0

0
1

\
0
.0

0
1

\
0
.0

0
1

\
0
.0

0
1

\
0
.0

0
1

\
0
.0

0
1

\
0
.0

0
1

C
C

S
C

la
ss

C
C

S
II

5
.3

±
1
.0

5
.2

±
1
.1

5
.3

±
1
.1

5
.6

±
1
.0

5
.1

±
1
.0

5
.5

±
0
.9

5
.8

±
0
.9

5
.7

±
0
.8

5
.5

±
0
.9

5
.4

±
1
.1

5
.6

±
1
.0

5
.6

±
1
.1

C
C

S
II

I/
IV

4
.6

±
1
.3

4
.7

±
1
.1

4
.5

±
1
.5

4
.8

±
1
.2

4
.6

±
1
.1

4
.7

±
1
.1

5
.3

±
0
.8

5
.0

±
1
.0

5
.1

±
1
.3

5
.2

±
1
.4

5
.2

±
1
.3

5
.2

±
1
.4

p
v
al

u
e

n
s

n
s

n
s

0
.0

4
9

0
.0

1
4

0
.0

0
4

n
s

\
0
.0

0
1

n
s

n
s

n
s

n
s

A Scandinavian Validation Study 529

123



T
a

b
le

5
co

n
ti

n
u
ed

M
ac

N
ew

D
an

is
h

(n
=

3
5
3
)

N
o
rw

eg
ia

n
(n

=
3
2
8
)

S
w

ed
is

h
(n

=
2
9
5
)

G
lo

b
al

P
h
y
si

ca
l

E
m

o
ti

o
n
al

S
o
ci

al
G

lo
b
al

P
h
y
si

ca
l

E
m

o
ti

o
n
al

S
o
ci

al
G

lo
b
al

P
h
y
si

ca
l

E
m

o
ti

o
n
al

S
o
ci

al

N
Y

H
A

C
la

ss

N
Y

H
A

II
5
.5

±
0
.9

5
.3

±
1
.1

5
.7

±
1
.0

5
.6

±
1
.0

5
.3

±
0
.0

4
.9

±
1
.0

5
.5

±
0
.0

5
.3

±
1
.1

5
.2

±
0
.9

5
.1

±
1
.0

5
.4

±
1
.0

5
.3

±
1
.0

N
Y

H
A

II
I/

IV
4
.8

±
1
.1

4
.2

±
1
.1

5
.1

±
1
.2

4
.8

±
1
.1

4
.5

±
1
.0

4
.1

±
1
.1

4
.8

±
1
.0

4
.3

±
1
.2

4
.6

±
0
.8

4
.2

±
1
.0

4
.9

±
1
.0

4
.5

±
1
.1

p
v
al

u
e

0
.0

0
2

\
0
.0

0
1

0
.0

1
8

\
0
.0

0
1

\
0
.0

0
1

\
0
.0

0
1

0
.0

0
8

\
0
.0

0
1

\
0
.0

0
1

\
0
.0

0
1

0
.0

1
9

\
0
.0

0
1

530 S. Alphin et al.

123



v2/df = 2.76; CFI = 0.93; RMSEA = 0.07; explained variance = 52.5 %; HF: v2/

df = 2.79; CFI = 0.90; RMSEA = 0.07; explained variance = 50.3 %.

4.3.4 Convergent Validity (Table 4)

Convergent validity of the MacNew physical and emotional subscales and the SF-36 PCS

and MCS scales was confirmed in each diagnosis with correlations always C0.69. The

correlation coefficients between dissimilar scales (e.g., MacNew physical 9 SF-36 MCS)

were all significantly lower than the correlation coefficients between similar scales

(p \ 0.001).

4.3.5 Discriminative Validity (Table 6)

Statistical significance was demonstrated in every SF-36 PCS and MCS, anxiety, and

depression MacNew score comparison in each diagnosis and by CCS classification in

patients with angina and NYHA classification in patients with heart failure. In addition, the

MacNew MID was met or exceeded in all SF-36 PCS and MCS, all anxiety and depression,

and all NYHA and CCS comparisons with the only exception being the Global MacNew

score in patients with angina.

5 Discussion

The psychometric properties of reliability and validity for the MacNew Heart Disease

Health-related Quality of Life questionnaire, with probes that are relevant to patients with

angina, MI, or heart failure, are largely supported in Danish, Norwegian, and Swedish

patients with the exception of the ICC values in patients with angina and the partial

confirmation of the 3-factor solution. These observations on score distributions, internal

consistency reliability, and both convergent and discriminative validity in these Scandi-

navian patients with IHD essentially confirm previous results reported in MacNew vali-

dation studies in other languages (Höfer et al. 2004, 2012; Vandereyt et al. 2012). The

overall floor and ceiling effect findings are similar to previous international MacNew

validation studies (Höfer et al. 2004, 2012; Vandereyt et al. 2012) with no floor effects and

minor ceiling effects in the scores by country or diagnosis. This indicates good sensitivity

for detecting statistically significant changes in both directions (improvement or deterio-

ration) of HRQL in Scandinavian patients.

As Rumsfeld and colleagues have pointed out, ‘‘patient-reported health status measures

reflect how an individual views and adapts to his or her symptom burden, functional

limitations, and prognosis, as well as how patients perceive their overall health’’ (Rumsfeld

et al. 2013). As such, patient-reported health status measures like the MacNew HRQL

questionnaire have the potential to support quality clinical care, to serve as a foundation for

shared medical decision making with patients, to evaluate treatment effectiveness by

monitoring the impact of interventions, and to identify patients for prognostic discussions.

The patient’s input may be important for risk adjustment and for targeting healthcare

resources such as disease management to those with the largest health deficits. Inclusion of

patient-reported health status in national surveillance of heart disease will ensure that

cardiovascular health, as reflected in these patient health status measures, is accounted for

when making health policy decisions. However, all of these objectives for HRQL

assessment in clinical care, research, and policy decision-making require psychometrically
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valid instruments with interpretable scores to contribute usefully to clinical decision-

making.

The interpretation of HRQL scores is important for clinicians who need to have a sense

of where their patient falls in terms of normative data when making clinical decisions. The

overall scores for the Global and each MacNew subscale are consistent with previous

international observations for the group as a whole and for each clinical diagnosis where

the highest HRQL is seen in patients with MI and the lowest HRQL in patients with heart

failure (Höfer et al. 2004, 2012; Maes et al. 2008; Vandereyt et al. 2012). The MID is the

smallest change in HRQL that patients perceive as important would help clinicians and

patients to consider a change in management (Schunemann et al. 2005) and has been

established as a 0.50 point change or difference on the 7-point MacNew scale (Dixon et al.

2002). Of the 12 between-country comparisons on the MacNew Global and each subscale

score, two meet or exceed the MID; these are (1) between and Swedish (mean = 5.3) and

Norwegian patients (mean = 4.8) on the physical subscale and (2) between Danish

(mean = 5.6) and Norwegian patients (5.1) on the social subscale. Unfortunately there is

little information on cross-country HRQL comparisons in patients with IHD; HRQL was

assessed six months after discharge from hospital in 22 European countries in the Eu-

roAspire III survey of patients with IHD but Denmark, Norway, and Sweden did not

participate in the study (De Smedt et al. 2013). Therefore we are able to provide for the

first time country and disease specific results, which will allow clinicians to put their

individual patient’s score into perspective and sets a standard for future country specific

analyses.

The Danish, Norwegian, and Swedish versions of the MacNew have adequate internal

consistency reliability with Cronbach’s a values for the country data (0.90–0.94) and for

the diagnostic data (0.91–0.96) allowing for comparison of individual patients as well as

group level data and substantiating previous work (Höfer et al. 2012; Vandereyt et al.

2012). The test–retest correlations exceeded the criterion for group comparison (r C 0.70)

indicating acceptable reproducibility of the MacNew in the Danish and Norwegian

patients; on the other hand, the criterion value was not met in Swedish patients on the

emotional subscale (r = 0.62) which, in turn, reflects on the ICC value for the Global

MacNew score in Swedish patients (r = 0.68). While ICC values were consistent in

patients with heart failure and MI, there was an issue with the ICC values for patients with

angina (r = 0.53–0.64), which could be linked specifically to the Swedish sampling of

patients with angina who may not have been in a clinically stable phase when the MacNew

was administered over time. Overall, this suggests that the MacNew is reliable and

reproducible in Danish and Norwegian patients with angina, MI, and heart failure, and in

Swedish patients with MI, and heart failure.

Although the multidimensionality of the MacNew was confirmed, the three-factor

solution for the MacNew did not fully meet the criteria set for confirmation in the present

study. While the Chi square data met the criterion of\5, the CFI data and the RMSEA did

not meet the criteria of[0.95 and\0.06, respectively (Byrne 2001). Previous publications

have highlighted similar issues with the MacNew factor structure (Dempster et al. 2004). It

has been suggested that these issues may be due to sample size problems and distributional

misspecifications that together increase the reliance on alternative fit indices (Dempster

et al. 2004). However, this needs to be revisited in future studies.

There is consistent evidence of convergent validity in each language version of the

MacNew and within each diagnosis. Convergent validity of the MacNew physical and

emotional subscales with the SF-36 PCS and MCS for the total group in each language was

demonstrated although, as observed in other studies (Höfer et al. 2004, 2012; Vandereyt
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et al. 2012), the correlations for dissimilar constructs were higher than expected. It has

previously been suggested that this is most likely a result of the differing perspectives of

the MacNew and SF-36 questionnaires (Dempster et al. 2004). As reflected by their

respective probes, the MacNew focuses on how patients feel after their cardiac event and

perceive their quality of life while the SF-36 focuses on how patients do, i.e., perform, after

a cardiac event. In other words, the high correlations between the physical MacNew and

SF-36 MCS scales may reflect the perception of limitations in the MacNew rather than

‘‘actual’’ performance limitations as in the SF-36.

Discriminative validity was largely confirmed in the three languages and in the diag-

nosis groups. Patients with heart failure always had poorer MacNew Global and each

subscale scores than patients with MI except on the SF-36 MCS score. Patients who fell

into the low SF-36 MCS or PCS HRQL groups, patients who met the HADS criteria for

symptoms of anxiety or depression, and patients who had NYHA Class III/IV heart failure

consistently reported lower scores on each MacNew scale which were both statistically

significant and clinically important when compared to patients who fell into either the

medium or high HRQL SF-36 HRQL groups, patients who were neither showing symp-

toms of anxiety nor depression, and patients who had NYHA Class II heart failure. On the

other hand, CCS angina differences were not as consistent. When comparing CCS Class II

and CCS Class III/IV angina patients within each country, all MacNew score differences in

Danish and Norwegian patients met or exceeded the MID with four of the eight com-

parisons statistically significant: the social subscale in Danish patients and the Global,

physical, and social scales in Norwegian patients. None of the MacNew score differences

by CCS Class were statistically significant or met the MID in Swedish patients. An

important question is whether the substantial differences in the MacNew scores observed

between patients with Class II and Class III/IV angina matter from a clinical perspective?

In this case, the differences in both Danish and Norwegian patients with Class II and Class

III/IV angina suggest important differences from a clinical perspective. This is in contrast

to the differences in Swedish patients which did not meet the MID which again might be

due to the sampling of the Swedish angina patients.

The parent HeartQoL Project was designed as a cross-sectional survey and recruited

convenience samples of patients at each site. As a result, limitations include our inability to

generate and report responsiveness statistics for the MacNew in these patients. The dif-

ferent strategies used to recruit patients across the three different countries as part of the

international HeartQoL Project (Oldridge et al. 2005) could have resulted in the specific

HRQL differences, e.g., the discriminative validity difference in patients with angina.

Further, the patients recruited were also predominantly male (72.8–83.2 %) limiting the

interpretation of the validity of the MacNew in female patients. In addition, the angina and

heart failure diagnosis comparisons were somewhat limited with a relatively high per-

centage of CCS (24.0 %) and NYHA (25.7 %) classification details missing from the

Danish data, which occurred as a result of a recording error.

6 Conclusions

The psychometric properties of the Danish, Norwegian, and Swedish versions of the

MacNew are largely confirmed. The MacNew is a reliable and valid measure providing a

comprehensive assessment of HRQL among these patients with IHD and a specific

diagnosis of angina, MI, or heart failure with some exceptions, particularly in Swedish

angina patients. The MacNew can be recommended as a disease-specific instrument for
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assessing and evaluating HRQL in Danish, Norwegian, and Swedish patients with angina,

MI, and heart failure. This study contributes to the growing international evidence sup-

porting the MacNew as a core disease-specific HLQL measure for patients with IHD.
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UHL, County Council of Östergötland, Linköping, Sweden. This work received funding from the European
Association of Cardiovascular Prevention and Rehabilitation and the European Society of Cardiology with
academic support from the Health Scientific Forum for Eastern Denmark.

Technical assistance We would like to thank the following institutions for collecting the data and the
patients for taking time to fill out the questionnaires. Data was collected as follows: Denmark—MD
Marianne Frederiksen, Bispebjerg Hospital; RN Kirsten Charlotte Helmark, Holbæk Hosiptal; Sweden—
MD Mats Johansson, Halland Hospital; MD Carl Nemeczek, MD Tommy Larlsson, Heart Clinic Varberg;
and Norway—RN Siw Thorsen, M.D. Ph.D Margrethe Scehaufel, MD Aasne Brita Bjørnstad, Haukeland
University Hospital; RN Aud Hiller, Trondheim University Hospital.

Open Access This article is distributed under the terms of the Creative Commons Attribution License
which permits any use, distribution, and reproduction in any medium, provided the original author(s) and the
source are credited.

References

Bjelland, I., Dahl, A. A., Haug, T. T., & Neckelmann, D. (2002). The validity of the Hospital Anxiety and
Depression Scale. An updated literature review. The Journal Psychosomatic Research, 52, 69–77.

Bjorner, J. B., Damsgaard, M. T., Watt, T., & Groenvold, M. (1998). Tests of data quality, scaling
assumptions, and reliability of the Danish SF-36. The Journal of Clinical Epidemiology, 51,
1001–1011.

Byrne, B. (2001). Structural equation modeling with AMOS: Basic concepts, applications, and program-
ming. Mahwah, NJ: Lawrence Erlbaum Associates.

Cella, D. F., Tulsky, D. S., Gray, G., Sarafian, B., Linn, E., Bonomi, A., et al. (1993). The Functional
Assessment of Cancer Therapy scale: Development and validation of the general measure. The Journal
of Clinical Oncology, 11, 570–579.

De Smedt, D., Clays, E., Annemans, L., Doyle, F., Kotseva, K., Pajak, A., et al. (2013). Health related
quality of life in coronary patients and its association with their cardiovascular risk profile: Results
from the EUROASPIRE III survey. International Journal of Cardiology, 168, 898–903.

Dempster, M., Donnelly, M., & O’Loughlin, C. (2004). The validity of the MacNew Quality of Life in heart
disease questionnaire. Health and Quality of Life Outcomes, 2, 1–6.

Dixon, T., Lim, L., & Oldridge, N. (2002). The MacNew heart disease health-related quality of lifein-
strument: Reference data for users. Quality of Life Research, 11, 173–183.

European Agency for the Evaluation of Medicinal Products, Committee for Medicinal Products for Human
Use. (2005). Reflection paper on the regulatory guidance for the use of health-related quality of life
(HRQL) measures in the evaluation of medicinal products. Accessed January 20, 2011, from http://
www.emea.europa.eu/pdfs/human/ewp/13939104en.pdf.

Haug, T. T., Mykletun, A., & Dahl, A. A. (2004). The association between anxiety, depression, and somatic
symptoms in a large population: The HUNT-II study. Psychosomatic Medicine, 66, 845–851.

Hays, R. D., Anderson, R. T., & Revicki, D. (1998). Assessing reliability and validity of measurement in
clinical trials. In M. J. Staquet, R. D. Hays, & P. Fayers (Eds.), Quality of life assessment in clinical
trials: Methods and practice (pp. 169–182). New York: Oxford University Press.

Hiller, A., Helvik, A. S., Kaasa, S., & Sloedahl, S. A. (2010). Psychometric properties of the Norwegian
MacNew Heart Disease health-related quality of life inventory. European Journal of Cardiovascular
Nursing, 9, 146–152.

536 S. Alphin et al.

123

http://www.emea.europa.eu/pdfs/human/ewp/13939104en.pdf
http://www.emea.europa.eu/pdfs/human/ewp/13939104en.pdf
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