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Background: Heart failure due to changes in the lungs, circulation, and skeletal muscle
adversely influences the quality of life.
Objectives: The objective of the present study is to assess the reliability and validity of
the Persian version of the MacNew in patients with heart failure.
Patients and Methods: The 200 Iranian patients who referred to Shahid Beheshti hospital
in Qom were recruited by convenience sampling. All the patients filled out the MacNew
HRQL questionnaire, the hospital anxiety and depression scale (HADS), the Short Form36 and socio-demographic and clinical characteristics. The reliability of the MacNew
was assessed by internal consistency and test-retest reliability. Construct validity was
assessed by factor analysis, convergent validity and discriminant validity. Discriminant
validity of MacNew was assessed by the known-groups approach. All analyses were done
through SPSS, version 20, and level of significance was considered at P < 0.05.
Results: The mean MacNew Global score was 3.6 ± 0.82. Our results demonstrated that
internal consistency (α = 0.94) and reproducibility (ICC = 0.84) of the Persian version of
the MacNew were confirmed. The Factor analysis confirmed three factors as the original
MacNew. Convergent and divergent validity of the MacNew was confirmed by its
correlation pattern with physical and mental components of the SF-36. Discriminative
validity was confirmed statistically and clinically for the differences in the MacNew
scores on the Global scale and each subscale between Iranian patients with and without
anxiety and depression.
Conclusions: The Persian version of the MacNew HRQL questionnaire can be applied
as a reliable and valid tool in the clinical research for Iranian patients with heart failure.
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1. Background
Heart failure is the chronic cardiac disease in the elderly
people (1). Prevalence of this disease is increasing in the
developed and developing countries (2). It is a major burden
to populations and health services in low-and middle-income
countries (3). The most concern in all diseases that affects
many aspects of health status is the health-related quality of
life (HRQL) (4). Heart failure due to changes in the lungs,
circulation, and skeletal muscle adversely influences the
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quality of life (5). Medical treatments in diseases with poor
prognosis and complex treatments evaluate the efficiency
of the interventions by estimation of the patients’ health
status (6). For evaluation of HRQL, there are generic and
disease-specific questionnaires. The generic questionnaires
assess a broad range of aspects of life in a variety of health
states, but specific questionnaires focus on relevant issues
of specific diseases and are sensitive to identify clinical
changes (7). For heart failure, 32 HRQL instruments of the
generic and disease-specific have been used in different
studies (1). The Short Form-36 (SF-36), the Minnesota
Living with Heart Failure Questionnaire (MLWHFQ)
and Kansas City Cardiomyopathy Questionnaire (KCCQ)
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have been the most frequently used ones (8). However, the
Kansas City Cardiomyopathy Questionnaire measure the
HRQoL better compared to the Minnesota Living with
Heart Failure Questionnaire in patients with heart failure
(5). The self-administered MacNew HRQL questionnaire
(MacNew) is specific to coronary artery disease that has
been used widely in the literature. It was translated and
validated in many languages in patients with myocardial
infarction, angina and ischaemic heart failure worldwide
(7, 9-19). The MacNew questionnaire has been validated in
Iranian patients with MI (6), but it has not beenvalidated in
patients with heart failure.
2. Objectives
Thus, the objective of the present study was to assess
reliability and validity of the Persian version of the MacNew
in patients with heart failure.
3. Patients and Methods
3.1. Participants and Procedure
200 Iranian patients referring to Shahid Beheshti hospital in
Qom were recruited by convenience sampling. The patients
were aged over 18 years, had no psychiatric disorders, and
were able to complete the self-administered questionnaires.
Also, the patients were eligible if they were being treated
for ischaemic heart failure (New York Heart Association
[NYHA] class II, III, IV) with evidence of left ventricular
dysfunction (EF² 40% by invasive or non-invasive testing).
Interviewers were trained to administer the data collection
questionnaire. The study protocol was approved by local
Ethics of Qom University of Medical Sciences.
3.2. Measurements
The questionnaires included the MacNew HRQL,
the hospital anxiety and depression scale (HADS), the
Short Form-36 and socio-demographic and clinical
Characteristics. The MacNew HRQL was re-completed
for some patients (N = 20) two weeks after the baseline.
1- The MacNew HRQL questionnaire is designed to
evaluate the patients’ feelings about how heart disease
affects their daily functions (20, 21). The questionnaire
contains 27 items with three subscales of physical limitation,
emotional and social function and Global HRQL. The
physical, emotional and social subscales contain 12 items,
14 items and 13 items, respectively, in accordance with the
recommended practice and a Global score. The items are
scored from 1 (low HRQL) to 7 (high HRQL) and minimal
important difference is a value of 0.5 on the seven-point
scale (22). The MacNew questionnaire has been validated
in the Persian version in patients with MI (6).
2- The hospital anxiety and depression questionnaire is
designed to evaluate depressive and anxiety symptoms (23).
The HADS contains 14 items, each being scored from 0 to
3. The Persian version of the HADS has been validated with
scores 7, identifying patients with symptoms of depression
or anxiety (24).
3- The SF-36 questionnaire is designed to assess the
general health status (25). It contains 36 items with eight
subscales summarized into physical components summary
(PCS) and mental component summary (MCS). The SF-36
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questionnaire has been validated in Persian version (26).
3.3. Data Analysis
1- Socio-demographic and clinical characteristics of
the patients were summarized by frequency, means and
standard deviations. Distribution of responses to minimum
item (1) as the floor effect and to maximum item (7) as the
ceiling effect was examined. The abundance of floor and
ceiling effects in the target population could recommend
that an item should be reviewed and even deleted (27).
2- The reliability of the MacNew was assessed by internal
consistency and test-retest reliability (14-day). Internal
consistency was evaluated by Cronbach’s alpha and testretest reliability by intra-class correlation coefficient (ICC).
For alpha and ICC, the criterion values of > 0.9 and > 0.7
were considered as evidence of satisfactory, respectively
(19, 28).
3- Construct validity was assessed by factor analysis,
convergent validity and discriminant validity. Factor
analysis was performed by exploratory factor analysis with
PCA method for extraction factor and varimax rotation.
The factor loadings ≥ 0.4 was used to allocate the items to
subscales. Therefore, the cross-loadings were allowed as in
the original validation of the MacNew (21).
Convergent and divergent validity of the MacNew was
assessed through the correlation between subscales of
MacNew and SF-36 component scales. If the Pearson
correlation coefficients between similar components of
SF-36 and MacNew were strong (r ≥ 0.5), then convergent
validity of MacNew was confirmed. If the Pearson
correlation coefficients between dissimilar components
of SF-36 and MacNew were weak (r ² 0.3) or moderate
(0.3 < r < 0.5), then the divergent validity of MacNew
was confirmed.
Discriminant validity of MacNew was assessed by the
known-groups approach (29). Groups were presence or
absence of anxiety and depression (HADS ≥ 7), the New
York Heart Association classification (NYHA) and the
SF-36 health transition item consisting of three groups:
deteriorated, no change, and improved. Moreover, the
differences of the MacNew scores were assessed by
age, Hypertension, Hyper-cholesteroaemia and diabetes
variables. T-test and ANOVA were applied to assess the
differences in the MacNew HRQL scores between groups.
All analyses were done through SPSS, version 20, and the
level of significance was considered at P < 0.05.
4. Results
4.1. Patient Characteristics
The socio-demographic and clinical characteristics on
200 heart failure patients who referred to one center in Iran
during the years 2015-2016 are shown in Table 1. The mean
left ventricular ejection fraction (EF) was 34.6 ± 5.8 with
a range of 20 to 40 percent. The mean of scores, MacNew
subscales, and SF-36 component scales are presented in
Table 2. The scores of MacNew subscales ranged from 1.38
to 6.69 and those of SF-36 component scales ranged from 0
to 100. There were no floor or ceiling effects for the mean
Global and subscale of the MacNew in Iranian patients
with heart failure.
Int Cardiovasc Res J. 2017;11(4)
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Table 1. Socio-demographic and Clinical Characteristics of the
Patients (n = 200)
Item
Age
Body mass index
Left ventricular ejection fraction (%)
NYHA Function Class
Class II
Class III
Class IV
Gender
Female
Male
Family status
Single/Widow
Married
Education
< High school
High school
> High school
Smoker
Hypertension
Diabetes
Hyper cholesteroaemia

(Mean ± SD) n (%)
62.3 ± 14.3
25.8 ± 5.2
34.6 ± 5.8
81 (41.1)
99 (50.3)
17 (8.6)
88 (44.7)
109 (55.3)

4.4. Convergent and Divergent Validity
Correlation between MacNew domains and SF-36
dimensions is presented in Table 3. Range of correlation
coefficients was 0.48 to 0.64 and all were statistically
significant. As expected, the correlation between similar
MacNew domains and SF-36 component scales was strong
(MacNew physical and SF-36 PCS (r = 0.64, P < 0.001) and
MacNew emotional and SF-36 MCS (r = 0.6, P < 0.001)
scales), but the correlation between dissimilar scales in
the two instruments was moderate (MacNew physical and
SF-36 MCS (r = 0.48, P < 0.001) and MacNew emotional
and SF-36 PCS (r = 0.49, P < 0.001) scales).

42 (22.3)
146 (77.7)
144 (74.6)
43 (22.3)
6 (3.1)
64 (32.7)
94 (48)
96 (49.2)
122 (62.2)

Discrepancies in the totals are due to missing covariate values
Table 2. Summary of Mac New, Short Form -36 Health Survey
and Hospital Anxiety and Depression Questionnaire in Patients
MacNew
Global
Physical
Emotional
Social
SF-36
PCS
MCS

Mean
3.6
3.4
3.7
3.5

SD
0.82
0.93
0.82
0.82

39.6
46.1

20
16

9.3
10.2

4.06
4.8

HADS
Anxiety
Depression

factor solutions for the MacNew, with social, physical and
emotional scales, explained 43.3%, 7.8% and 4.8% of the
variance respectively and 55.8% of the total variance overall.
Factor analysis of the Persian version of the MacNew in
heart failure patients was similar to that of Persian version
in MI patients and both were consistent with the factor
structure of the original MacNew. Of all the factor loadings
at ≥ 0.4, 51.8% were fully similar with the original MacNew
factor structure, 37.03% were moderately similar and 7.4%
(number 15 and number 19) did not match with the original.

4.2. Reliability
Internal consistency is reported for Global and subscale
of MacNew in Table 3. Cronbach alph for Global scale was
0.94. Test-retest reliability is also reported in Table 3. ICC
value ranged from 0.72 to 0.84 and exceeded the criteria of
≥ 0.70 on the Global and each subscale.
4.3. Exploratory Factor Analysis
Table 4 shows the results of the PCA with varimax
rotation. A decision rule for allocating a question to a
domain was taken based on factor loading ≥ 0.4. The three

4.5. Discriminative Validity
Discriminative validity was confirmed statistically and
clinically for differences in the MacNew scores on the
Global scale and each subscale between Iranian patients
with and without anxiety (3.2 ± 0.6 vs. 4.2 ± 0.6, all P <
0.001), and depression (3.1 ± 0.7 vs. 4.3 ± 0.8, all P < 0.001).
However, discriminative validity was confirmed partially
for the variables including the New York Heart Association
classification (NYHA) and the SF-36 health transition item.
The differences in MacNew scores between patients with
and without Hypertension, Hyper- cholesteroaemia and
diabetes were not clinically significant for the Global and
each subscale (Table 5).
5. Discussion
Heart failure is an increasing public health problem all
over the world (4). Almost heart failure will be developed
to about one in every three individuals over fifty-five years.
Symptoms of heart failure such as dyspnea, fatigue, pain,
orthopnea, edema, loss of appetite, anxiety and depression
diminish their quality of life (5). Using a HF-specific
HRQL questionnaire, such as the Minnesota Living with
Heart Failure Questionnaire (MLWHFQ) and Kansas City
Cardiomyopathy Questionnaire (KCCQ), the effectiveness
of interventions, cardiac rehabilitation and quality of cares
on the heart failure patients can be determined. Therefore,
the HRQL outcome is the important measure in the health

Table 3. Reliability and Convergent Validity of the MacNew Domain Scales and Global Score
MacNew

% Floor

% Ceiling

Cronbach’s alpha

Test-retest (ICC)

Global
Physical
Emotional
Social

0
0
0
0

0
0
0
0

0.94
0.91
0.89
0.92

0.84
0.72
0.75
0.81

Correlation coefficients
MCS
PCS
0.58 *
0.61 *
0.48 *
0.64 *
0.6 *
0.49 *
0.53 *
0.61*

* P < 0.001
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Table 4. Principal Component Analysis: Factor Loadings for Items of Mac New in Persian Version and Original Version.
(Loadings < 0.40 Are Not Displayed)
Emotional
1- Frustrated
2- Worthless
3- Con dent
4- Down in the dumps
5- Relaxed
6- Worn out
7- Personal life
8- Restless
9- Shortness of breath
10- Tearful
11- More dependent
12- Social activities
13- Others Less con dence
14- Chest pain
15- Lack self-confidence
16- Aching legs
17- Sports/exercise limited
18- Frightened
19- Dizzy or lightheaded
20- Restricted or limited
21- Unsure about exercise
22- Overprotective family
23- Burden on others
24- Excluded
25- Unable to socialize
26- Physically restricted
27- sexual activity
Variance explained (%)

Physical

0.67
0.83
0.74
0.63
0.51
0.57
0.56
0.42

Social

0.45

0.7
0.46
0.55

0.61
0.68
0.53

Original MacNew
(Social)
0.42

0.52

0.72
0.4
0.45

0.46

0.62
0.52
0.66

0.72
0.67

0.47
0.44
0.60

0.58
0.48
0.42

0.61

0.63

0.69
0.63

4.8

Original MacNew
(Physical)

0.73
0.44
0.50
0.68
0.43

0.63
7.8

0.58
0.42
0.78
0.4
0.79
0.78
0.58
0.4
43.3

services research and clinical trials (7). The MacNew HRQL
questionnaire has been designed to measure the quality of
life in patients with coronary artery disease (CAD) (30).
The Persian version of the MacNew has been validated
in MI patients (6); however, its psychometric properties
have not been validated in the heart failure patients. The
MacNew has been validated in the heart failure patients
in some languages including German, Italian, French,
Chinese, Dutch, Danish, Norwegian, and Swedish (1, 7, 13,
17, 19, 31, 32). Our findings show that the Persian version
of the MacNew HRQL Questionnaire in patients with heart
failure has good psychometric properties for reliability and
validity. The MacNew in Iranian patients with heart failure
as well as those with MI in our previous study was reliable.
The high internal consistency reliability was demonstrated
in this study. Cronbach’s alpha in the Global and subscale of
the MacNew ranged between 0.89 - 0.94 that exceeded the
recommended criterion of 0.9 approximately. The Persian
version had an adequate reproducibility. The ICC values
(r = 0.72 - 0.84) exceeded the criterion of 0.7. The internal
consistency and ICC values estimates observed in this
study were similar with the previous study in different
languages in the heart failure patients (13, 19, 31).
The three-factor (physical, emotional and social) with
cross-loadings for the structure of MacNew was confirmed
in the Persian version in the present study; this is also
consistent with previous reports (13, 17, 19, 31). However,
since most of the items were loaded on the first one of
140

Original MacNew
(Emotional)
0.79
0.74
0.61
0.86
0.79
0.59
0.73
0.81

0.61
0.64
0.47
0.44
0.43
0.46
0.60

0.62
0.48
0.69
0.66
0.74
0.68
0.65

three factors using PCA as the method of the extraction
factor, the varimax rotation was applied to the results of
the 3-factor solution as the original MacNew analysis. Two
items of the MacNew (item #15, Lack self-confidence and
item #19, Dizzy or lightheaded) in the Persian version
were not loaded as in the original factor analysis. Also, in
the previous study on Iranian MI patients, three out of 26
items were not loaded as the recommended scoring system.
These differences are most likely due to small sample
size, distributional misspecifications and cultural reasons.
Item 27 was not included in the original version, but in
the present study, it was loaded to both the physical and
social subscales as previous studies (8, 13, 14, 17, 19, 31).
Convergent and divergent validity of the MacNew physical
and emotional subscales was confirmed by its correlation
pattern with the SF-36 PCS and MCS, as observed in other
studies (1, 8, 12, 32). However, the discriminative validity
was confirmed partially. Using the known groups approach,
the MacNew Global and subscale scores of the patients who
had NYHA class IV, those who met the HADS criteria
for symptoms of anxiety or depression, and the patients
whose health was deteriorated were reported statistically
and clinically lower than the patients who had NYHA
class II, those who were neither showing symptoms of
anxiety nor depression, and the patients whose health had
improved. However, there were no clinically significant
difference between MacNew Questionnaire HRQL scores
of those patients with NYHA class II and with NYHA
Int Cardiovasc Res J. 2017;11(4)
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Table 5. Discriminate Validity of the MacNew Domain Scales and Global Score
Item
Gender
Female
Male
P value
Age
< 65 years
65 years
P value
Hypertension
Yes
No
P value
Hyper Cholesteroaemia
Yes
No
P value
Diabetes
Yes
No
P value
NYHA Function Class
Class II
Class III
Class IV
P value
Anxiety
Yes
No
P value
Depression
Yes
No
P value
SF-36 health transition
Improve
No change
Deteriorate
P value

MacNew
Global

Physical

Emotional

Social

3.56 ± 0.7
3.57 ± 0.8
0.83

3.35 ± 0.8
3.36 ± 1.01
0.99

3.73 ± 0.7
3.74 ± 0.8
0.84

3.48 ± 0.7
3.46 ± 0.9
0.92

3.7 ± 0.7
3.2 ± 0.8
< 0.0001

3.6 ± 0.8
2.9 ± 0.9
< 0.0001

3.9 ± 0.7
3.5 ± 0.8
0.001

3.7 ± 0.8
3.1 ± 0.8
< 0.0001

3.3 ± 0.7
3.7 ± 0.8
0.001

3.2 ± 0.9
3.5 ± 0.9
0.001

3.5 ± 0.7
3.9 ± 0.8
0.003

3.3 ± 0.8
3.7 ± 0.8
0.001

3.4 ± 0.7
3.7 ± 0.8
0.006

3.2 ± 0.8
3.6 ± 0.9
0.015

3.6 ± 0.7
3.9 ± 0.8
0.003

3.3 ± 0.8
3.6 ± 0.9
0.01

3.4 ± 0.6
3.6 ± 0.9
0.07

3.2 ± 0.7
3.4 ± 1.05
0.14

3.6 ± 0.7
3.8 ± 0.8
0.053

3.4 ± 0.7
3.6 ± 1.02
0.07

3.8 ± 0.6
3.3 ± 0.7
3.06 ± 1.4
< 0.0001

3.7 ± 0.7
3.1 ± 0.8
2.7 ± 1.5
< 0.0001

4.02 ± 0.7
3.6 ± 0.7
3.2 ± 1.3
< 0.0001

3.7 ± 0.7
3.2 ± 0.7
3.03 ± 1.5
< 0.0001

3.2 ± 0.6
4.2 ± 0.6
< 0.0001

2.9 ± 0.7
4.1 ± 0.7
< 0.0001

3.4 ± 0.7
4.4 ± 0.6
< 0.0001

3.09 ± 0.7
4.2 ± 0.7
< 0.0001

3.1 ± 0.7
4.3 ± 0.8
< 0.0001

2.9 ± 0.9
4.1 ± 0.9
< 0.0001

3.3 ± 0.7
4.5 ± 0.8
< 0.0001

3.03 ± 0.9
4.2 ± 0.9
< 0.0001

3.6 ± 0.6
3.8 ± 0.7
3.1 ± 0.8
< 0.0001

3.5 ± 0.7
3.7 ± 0.8
2.7 ± 0.9
< 0.0001

3.8 ± 0.7
3.9 ± 0.7
3.1 ± 0.9
< 0.0001

3.6 ± 0.7
3.7 ± 0.8
2.8 ± 0.9
< 0.0001

class III, for those patients whose health had not changed,
and those whose health was deteriorated. In some studies,
discriminant validity was largely confirmed (1) and in some
other studies it was partially confirmed, as in our study (7).
The scores of the MacNew in Iranian patients were
reported poorer than previous studies in different
populations. This might be due to the fact that the patients
did not find self-administering the MacNew questionnaire
acceptable.
A major limitation of our study was that prospective
data were not available for this project. On the other hand,
psychometric property of responsiveness of the MacNew
was not assessed. In conclusion, our results showed the
Persian version of the MacNew HRQL questionnaire could
be applied as an appropriate tool in the clinical research
for Iranian patients with heart failure.

Qom University of Medical Sciences. An informed written
consent was obtained from the patients.

5.1. Compliance with Ethical Standards
The study protocol was approved by Ethics Committee of

Financial Disclosure
Also, no conflict of interest has been declared by the authors.

Int Cardiovasc Res J. 2017;11(4)

Acknowledgements
The authors would like to appreciate Professor Stefan
Höfer for his help and permitting us to use the MacNew
HRQL questionnaire.
Authors’ Contribution
Mohammad Abbasi: conceived the idea. Somayeh
Momenyan: designed the study. Fatemeh Sarvi: wrote the
draft of manuscript. Fariba Eslamimoghadam: Gathering
data. Imaneh Khaki: reviewed draft of the manuscript.
Funding/Support
There is no funding/support.

141

Abbasi M et al.

References
1.

2.
3.

4.

5.

6.

7.

8.
9.

10.

11.
12.

13.

14.

15.

16.

142

Hofer S, Schmid JP, Frick M, Benzer W, Laimer H, Oldridge N, et al.
Psychometric properties of the MacNew heart disease health-related
quality of life instrument in patients with heart failure. Journal of
evaluation in clinical practice. 2008;14(4):500-6.
Hatmi ZN, Tahvildari S, Gafarzadeh Motlag A, Sabouri Kashani
A. Prevalence of coronary artery disease risk factors in Iran: a
population based survey. BMC cardiovascular disorders. 2007;7:32.
Callender T, Woodward M, Roth G, Farzadfar F, Lemarie JC,
Gicquel S, et al. Heart failure care in low- and middle-income
countries: a systematic review and meta-analysis. PLoS medicine.
2014;11(8):e1001699.
Zambroski CH, Moser DK, Bhat G, Ziegler C. Impact of symptom
prevalence and symptom burden on quality of life in patients with
heart failure. European journal of cardiovascular nursing : journal
of the Working Group on Cardiovascular Nursing of the European
Society of Cardiology. 2005;4(3):198-206.
Naderi N, Bakhshandeh H, Amin A, Taghavi S, Dadashi M, Maleki
M. Development and Validation of the First Iranian Questionnaire
to Assess Quality of Life in Patients With Heart Failure: IHF-QoL.
Research in cardiovascular medicine. 2012;1(1):10-6.
Asadi-Lari M, Javadi HR, Melville M, Oldridge NB, Gray D.
Adaptation of the MacNew quality of life questionnaire after
myocardial infarction in an Iranian population. Health and quality
of life outcomes. 2003;1:23.
Fattirolli F, Marchionni N, Hofer S, Giannuzzi P, Angelino E, Fioretti
P, et al. The Italian MacNew heart disease health-related quality
of life questionnaire: a validation study. Internal and emergency
medicine. 2015;10(3):359-68.
Hofer S, Lim L, Guyatt G, Oldridge N. The MacNew Heart Disease
health-related quality of life instrument: a summary. Health and
quality of life outcomes. 2004;2:3.
Daskapan A, Hofer S, Oldridge N, Alkan N, Muderrisoglu H, Tuzun
EH. The validity and reliability of the Turkish version of the MacNew
Heart Disease Questionnaire in patients with angina. Journal of
evaluation in clinical practice. 2008;14(2):209-13.
De Gucht V, Van Elderen T, van der Kamp L, Oldridge N. Quality
of life after myocardial infarction: translation and validation of
the MacNew Questionnaire for a Dutch population. Quality of
life research : an international journal of quality of life aspects of
treatment, care and rehabilitation. 2004;13(8):1483-8.
Dempster M, Donnelly M, O’Loughlin C. The validity of the
MacNew Quality of Life in heart disease questionnaire. Health
and quality of life outcomes. 2004;2:6.
Hofer S, Benzer W, Schussler G, von Steinbuchel N, Oldridge
NB. Health-related quality of life in patients with coronary artery
disease treated for angina: validity and reliability of German
translations of two specific questionnaires. Quality of life research
: an international journal of quality of life aspects of treatment,
care and rehabilitation. 2003;12(2):199-212.
Hofer S, Saleem A, Stone J, Thomas R, Tulloch H, Oldridge
N. The MacNew Heart Disease Health-Related Quality of Life
Questionnaire in patients with angina and patients with ischemic
heart failure. Value in health : the journal of the International Society
for Pharmacoeconomics and Outcomes Research. 2012;15(1):143-50.
Leal A, Paiva C, Hofer S, Amado J, Gomes L, Oldridge N. Evaluative
and discriminative properties of the Portuguese MacNew Heart
Disease Health-related Quality of Life Questionnaire. Quality of
life research : an international journal of quality of life aspects of
treatment, care and rehabilitation. 2005;14(10):2335-41.
Lee WL, Chinna K, Bulgiba A, Abdullah KL, Abidin IZ, Hofer
S. Test-retest reliability of HeartQoL and its comparability to the
MacNew heart disease health-related quality of life questionnaire.
Quality of life research : an international journal of quality of life
aspects of treatment, care and rehabilitation. 2016;25(2):351-7.
Nakajima KM, Rodrigues RC, Gallani MC, Alexandre NM, Oldridge

17.

18.

19.

20.

21.

22.

23.
24.

25.
26.

27.
28.
29.
30.

31.

32.

N. Psychometric properties of MacNew Heart Disease Healthrelated Quality of Life Questionnaire: Brazilian version. Journal
of advanced nursing. 2009;65(5):1084-94.
Pavy B, Iliou MC, Hofer S, Verges-Patois B, Corone S, Aeberhard
P, et al. Validation of the French version of the MacNew heart
disease health-related quality of life questionnaire. Archives of
cardiovascular diseases. 2015;108(2):107-17.
Wang W, Lau Y, Palham S, Chow A, He HG. Psychometric testing of
the Chinese Mandarin version of the MacNew Heart Disease Healthrelated Quality of Life questionnaire for patients with myocardial
infarction in mainland China. International journal of nursing
practice. 2015;21(2):147-55.
Yu DS, Thompson DR, Yu CM, Oldridge NB. Validation of the
Chinese version of the MacNew heart disease health-related quality
of life questionnaire. Journal of evaluation in clinical practice.
2008;14(2):326-35.
Lim LL, Valenti LA, Knapp JC, Dobson AJ, Plotnikoff R,
Higginbotham N, et al. A self-administered quality-of-life
questionnaire after acute myocardial infarction. Journal of clinical
epidemiology. 1993;46(11):1249-56.
Valenti L, Lim L, Heller RF, Knapp J. An improved questionnaire for
assessing quality of life after acute myocardial infarction. Quality
of life research : an international journal of quality of life aspects
of treatment, care and rehabilitation. 1996;5(1):151-61.
Dixon T, Lim LL, Oldridge NB. The MacNew heart disease healthrelated quality of life instrument: reference data for users. Quality
of life research : an international journal of quality of life aspects
of treatment, care and rehabilitation. 2002;11(2):173-83.
Bjelland I, Dahl AA, Haug TT, Neckelmann D. The validity of
the Hospital Anxiety and Depression Scale. An updated literature
review. Journal of psychosomatic research. 2002;52(2):69-77.
Montazeri A, Vahdaninia M, Ebrahimi M, Jarvandi S. The Hospital
Anxiety and Depression Scale (HADS): translation and validation
study of the Iranian version. Health and quality of life outcomes.
2003;1:14.
Ware JE, Jr. SF-36 health survey update. Spine. 2000;25(24):3130-9.
Montazeri A, Goshtasebi A, Vahdaninia M, Gandek B. The Short
Form Health Survey (SF-36): translation and validation study of the
Iranian version. Quality of life research : an international journal
of quality of life aspects of treatment, care and rehabilitation.
2005;14(3):875-82.
Fayers PM, Machin D. Quality of life: the assessment, analysis
and interpretation of patient-reported outcomes. John Wiley &
Sons; 2013.
Lohr KN. Assessing health status and quality-of-life instruments:
attributes and review criteria. Quality of Life Research.
2002;11(3):193-205.
Staquet MJ, Hays RD, Fayers PM. Quality of life assessment in
clinical trials: methods and practice. Oxford University Press
Oxford; 1999.
Seneviwickrama KL, Samaranayake DB, Fonseka P, Galappaththy
GN, Hofer S, Oldridge NB. Psychometric evaluation of the Sinhalese
version of MacNew Heart Disease Health Related Quality of Life
Questionnaire in patients with stable angina. Health and quality of
life outcomes. 2016;14:44.
Alphin S, Hofer S, Perk J, Slordahl S, Zwisler AO, Oldridge
N. The MacNew Heart Disease Health-Related Quality of Life
Questionnaire: A Scandinavian Validation Study. Social indicators
research. 2015;122(2):519-37.
Maes S, De Gucht V, Goud R, Hellemans I, Peek N. Is the MacNew
quality of life questionnaire a useful diagnostic and evaluation
instrument for cardiac rehabilitation? European journal of
cardiovascular prevention and rehabilitation : official journal of the
European Society of Cardiology, Working Groups on Epidemiology
& Prevention and Cardiac Rehabilitation and Exercise Physiology.
2008;15(5):516-20.

Int Cardiovasc Res J. 2017;11(4)

