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Health Status in Patients Treated with Cardiac
Resynchronization Therapy: Modulating Effects
of Personality
ANGÉLIQUE A. SCHIFFER, M.A.,*† JOHAN DENOLLET, PH.D.,*
SUSANNE S. PEDERSEN, PH.D.,* HERMAN BROERS, R.N.,†
and JOS W. WIDDERSHOVEN, M.D., PH.D.†
From *CoRPS–Center of Research on Psychology in Somatic diseases, Tilburg University, The Netherlands, and
†Department of Cardiology, TweeSteden Hospital Tilburg, Tilburg, The Netherlands

Background: Cardiac resynchronization therapy (CRT) is a promising treatment in chronic heart failure
(CHF). However, a subgroup of patients still report impaired health status, cardiac symptoms, and feelings
of disability following CRT. The aims of this study were to examine (1) whether CHF patients treated with
CRT improved in patient-centered outcomes and functional capacity, and (2) whether personality traits
exert a stable effect on these outcomes over two months.

Methods: Analyses are based on 31 patients (65% male; mean age 70 ± 8) with CHF treated with CRT.
Two weeks before and two months after CRT, patients completed the Type-D Scale (negative affectivity, i.e.,
tendency to experience negative emotions, and social inhibition, i.e., tendency to inhibit self-expression),
the Minnesota Living with Heart Failure Questionnaire (disease-specific health status), and the Health
Complaints Scale (cardiac symptoms and perceived disability), and performed the six-minute walking
test (functional capacity).

Results: There was an improvement in disease-specific health status (P< 0.001), cardiac symptoms (P =
0.001), perceived disability (P< 0.001), and functional capacity (P = 0.007) in all patients over two months.
However, high negative affectivity patients reported significantly lower disease-specific health status
(P = 0.046), and more cardiac symptoms (P = 0.035), and perceived disability (P = 0.015) as compared to
low negative affectivity patients. There was no significant main effect for negative affectivity on functional
capacity. High negative affectivity patients still reported lower disease-specific health status (P = 0.06)
and significantly more perceived disability (P = 0.04) when adjusting for left ventricular ejection fraction,
gender, and age. The effects of negative affectivity on patient-centered outcomes, as measured by Cohen’s
effect size index, were moderate to large.

Conclusions: Patient-centered outcomes improved over a two-month period in patients treated with
CRT, but negative affectivity exerted a stable, negative effect on health status, cardiac symptoms, and
perceived disability. Personality traits should be taken into account when evaluating effects of CRT. (PACE
2008; 31:28–37)

Cardiac resynchronization therapy, personality traits, health status, patient-centered outcomes

Introduction
Cardiac resynchronization therapy (CRT) has

been used extensively over the past years in pa-
tients with advanced systolic chronic heart failure
(CHF) and a prolonged QRS interval. Such patients
commonly have a delayed myocardial activation
leading to a dyssynchronic contraction pattern of
the left ventricle. This dyssynchrony results in
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hemodynamic alterations and ensures symptoms
to the patients, such as dyspnea.1,2 Large-scale
clinical trials have shown that CRT exerts posi-
tive effects on mortality, morbidity, quality of life,
functional status, and exercise capacity in CHF.1–7

However, a subgroup of patients still report signif-
icant symptoms and high levels of disability fol-
lowing CRT, and are labeled as nonresponders.8,9

When evaluating the effects of CRT, New York
Heart Association (NYHA) class and health sta-
tus are most frequently used as indicators,2,5,10

whereas the effects on a more broad range of
patient-centered outcomes have not been reported.
Little is also known about improvements in
patient-centered outcomes following CRT. Patient-
centered care refers to attending to patients’ needs,
improving or maintaining their quality of life, and
giving them an opportunity to play an active role in
medical decision making.11 One key component of
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patient-centered care is the assessment of patient-
centered outcomes. Examples of such outcomes
are health-related quality of life and symptom
burden.11

The distressed, or Type D, personality has
been shown to influence a number of health out-
comes in patients with heart disease, including
mortality, morbidity, quality of life, and health sta-
tus.12–15 Type D personality is defined by two nor-
mal and stable personality traits, namely, nega-
tive affectivity (the tendency to experience a broad
range of negative feelings) and social inhibition
(the tendency not to share these feelings in so-
cial interaction).16–19 Thus, patients with this dis-
position experience increased negative emotions,
while not expressing these emotions in social in-
teraction because of fear of rejection or disap-
proval.16,17 Not only Type D personality, but also
its two traits, negative affectivity and social in-
hibition, have been shown to be determinants of
individual differences in health outcomes.12–26 To
date, no study has reported on the association be-
tween negative affectivity, social inhibition, and
Type D personality, and patient-centered outcomes
in patients treated with CRT.

Therefore, the aims of this study were to
examine (1) whether CHF patients treated with
CRT experience general improvements in patient-
centered outcomes (disease-specific health status,
cardiac symptoms, perceived disability) and func-
tional capacity (six-minute walking test perfor-
mance) over a two-month period, and (2) whether
negative affectivity, social inhibition, or both (i.e.,
Type D personality) exert a stable negative effect
on these outcomes.

Methods
Patient Population, Design, and Procedure

Between October 2003 and December 2006,
all CHF patients who were eligible for CRT at the
cardiology department of the TweeSteden teach-
ing hospital in Tilburg, The Netherlands, were
approached for participation in this study. All
patients were treated according to the most re-
cent guidelines for CHF.27,28 These patients re-
ceived either an Insync-III

�
(Medtronic Minneapo-

lis, MN, USA) or Frontier-II
�

(St, Jude, Sylmar,
CA, USA) device. These devices provide atrial-
driven biventricular pacing with the use of a stan-
dard right ventricular lead and a left ventricular
lead.

Inclusion criteria for CRT, and thereby for
this study, were (1) diagnosis of systolic CHF,
(2) being on optimal medical therapy, (3) NYHA
functional class III or IV, with a QRS duration
≥120 ms, and (4) left ventricular ejection frac-
tion (LVEF)≤40%. In addition, (5) at least one of

Figure 1. Flow chart of patient selection.

the following echocardiographic criteria had to be
fulfilled: an aortic preejection delay>140 ms, an
interventricular mechanical delay>40 ms, or de-
layed activation of the posterolateral left ventric-
ular wall.3,29 For this study, patients who were
unable to read, write, or understand Dutch, who
had life-threatening comorbidities (e.g., cancer or
a myocardial infarction one month preceding in-
clusion), severe cognitive impairments (e.g., de-
mentia), or who participated in another study on
psychological determinants of health outcomes in
CHF, were excluded.

Of 91 patients, 55 fulfilled all criteria and were
asked to participate in this study, of whom 41
(74.5%) agreed. However, since we used a prospec-
tive design, final analyses are based on 31 patients
who had complete data at baseline and follow-up
(Fig. 1).

The study was approved by the hospital med-
ical ethics committee and carried out according
to policies to protect human subjects formulated
by the World Medical Association and described
in the Helsinki Declaration. Every patient received
verbal and written information about the study and
provided written informed consent. Participation
was voluntary and patients were free to withdraw
at any time during the study without further ex-
planation or consequences. The specialized heart
failure nurse informed patients about the study
and asked them to participate. If they agreed, they
were called by the investigator in the same week to
make an appointment for assessment (mean time
between assessment and CRT = two weeks; SD =
two weeks). During the first visit, patients were
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given additional information about the study and
the CRT implantation procedure. They were asked
to perform the six-minute walking test (6MWT)
and complete a set of questionnaires at home. The
questionnaires were returned in self-addressed en-
velopes. Two months following CRT (mean time
between CRT and follow-up assessment = eight
weeks; SD = three weeks), patients were asked to
return to the hospital and the assessment proce-
dure was repeated.

All questionnaires were checked for com-
pleteness, and patients who had left open several
questions were called to obtain the answers. In
case the questionnaires were not returned within
one week after assessment, patients received a re-
minder telephone call or letter.

Instruments (Patient-Centered Outcomes)

The Minnesota Living with Heart Failure
Questionnaire (MLWHFQ) was used to assess
disease-specific health status from the patient’s
perspective.30 The MLWHFQ is a subjective mea-
sure that is frequently used to measure disease-
specific health status in CHF patients.31 The 21
items are answered on a six-point scale, rang-
ing from “no” (0) to “very much” (5), with a
higher score on the MLWHFQ representing a
poorer disease-specific health status.30 The items
ask about the impact of physical and psychological
symptoms, and the effect of heart failure on physi-
cal and social functioning. Also, medication side-
effects are captured.32 The MLWHFQ has solid
psychometric properties, with Cronbach’s α rang-
ing from 0.91 to 0.96.30–32 The total score is the
best measure of the patient’s health status.32

Cardiac symptoms and perceived disability
were measured by the Health Complaints Scale
(HCS). Originally, the scale was developed to cre-
ate a sensitive outcome measure in the context of
coronary heart disease.33 This questionnaire con-
sists of two 12-item subscales, measuring cardiac
symptoms that frequently occur in patients with
heart disease, and perceived disability, respec-
tively. The cardiac symptom subscale contains
items measuring cardiac and pulmonary symp-
toms, fatigue, and sleep problems, whereas the
perceived disability subscale contains items focus-
ing on health worry (anxious concerns about ones
health) and illness disruption (concerns about the
extent to which illness interferes with one’s life).
The items are answered on a 5-point Likert scale
ranging from “not at all” (0) to “extremely” (4).33

The HCS is a valid, internally consistent (Cron-
bach’s α≥ 0.89), and stable (test-retest reliability≥
0.69) measure, and has good construct validity.33,34

Furthermore, it has been shown that the HCS is
sensitive to detect treatment effects.33 A higher

score on the subscales of the HCS means more
symptoms and more perceived disability.

Disease-specific health status and health com-
plaints were measured at baseline and two months
following CRT.

Functional Capacity

We used the 6MWT as a measure of the pa-
tient’s functional capacity. The 6MWT has good
intrasubject reproducibility and reliability.35,36 Pa-
tients were asked to walk six minutes at their own
pace, without talking to the investigator. The in-
vestigator encouraged patients with standardized
statements such as “You are doing well.” Other
conversation was not allowed. The walking test
was interrupted when patients were too tired or
reported too many symptoms to walk any further.
The patients were permitted to stop and rest when
necessary during the test.35,37

Functional capacity was measured at baseline
and two months following CRT.

Personality Traits

Negative affectivity, social inhibition, and
Type D personality were assessed with the Type D
Scale (DS14).17 The questionnaire consists of two
subscales of seven items each, measuring the two
normal and stable personality traits negative af-
fectivity and social inhibition.17 The 14 items are
answered on a 5-point Likert Scale ranging from
“false” (0) to “true” (4). Examples of items measur-
ing negative affectivity are: “I often feel unhappy”
and “I am often irritated.” Examples of items mea-
suring social inhibition are: “I often feel inhibited
in social interactions” and “I am a closed kind of
person.” Type D personality is defined as a stan-
dardized cutoff ≥10 on both subscales of the DS14,
that is, the negative affectivity as well as the social
inhibition subscale. High negative affectivity and
high social inhibition are defined as a score of ≥10
on the negative affectivity or social inhibition sub-
scale, while scoring low on the other scale.17 Re-
cently, it was shown that the items of the DS14 had
highest measurement precision around the men-
tioned cutoff.38 The negative affectivity and social
inhibition subscales have good internal consis-
tency (Cronbach’s α = 0.88/0.86) and good three-
month test-retest reliability (r = 0.72/0.82).17 The
construct validity of negative affectivity and social
inhibition has been confirmed against the Big-Five
personality traits neuroticism and extraversion, re-
spectively.17 Furthermore, a recent study in 475
patients with myocardial infarction indicated that
Type D personality was a stable construct over an
18-month period.39 The DS14 was administered at
baseline.
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Clinical Variables and Sociodemographic
Characteristics

Information on sociodemographic and clini-
cal variables (etiology, LVEF, NYHA, comorbidi-
ties, current medication, height, and weight) was
collected at baseline and obtained from the med-
ical records or the treating cardiologist/heart fail-
ure nurse. Sociodemographic variables included
gender, age, marital status, educational level, and
work status, and were measured by purpose-
designed questions in the questionnaire. Lifestyle
variables (i.e., smoking and exercising) were also
measured by means of a self-report.

Statistical Analyses

Discrete variables were compared with the χ2

test and continuous variables with Student’s t-
test for independent samples. In order to adjust
for multiple comparisons, multivariate analyses of
variance (MANOVA) for repeated measures were
performed to examine whether there were differ-
ences in (a) patient-centered outcomes, that is,
disease-specific health status (MLWHFQ), cardiac
symptoms, and perceived disability (HCS), and
(b) between low/high negative affectivity (cutoff
≥10), low/high social inhibition (cutoff ≥10), and
Type D personality (yes/no)17 on these outcomes
over time. Differences on 6MWT performance over
time were evaluated with an analysis of variance
(ANOVA). Post hoc ANOVAs for repeated mea-
sures were performed to evaluate differences in
mean scores on the patient-centered outcomes at
baseline and two months following CRT. Person-
ality traits were entered into the ANOVAs to ex-
amine between-group differences on all outcome
measures. Analyses of covariance (ANCOVA) were
used to examine whether negative affectivity ex-
erted a stable effect on disease-specific health sta-
tus, cardiac symptoms, perceived disability, and
functional capacity, adjusting for baseline LVEF,
gender, and age.

Finally, Cohen’s effect size index (d) was used
to evaluate the influence of negative affectivity and
gender on all outcome measures.40 Gender is an in-
dividual difference variable that is often included
in cardiovascular research.41 An effect size (ES) of
0.20 is considered small, of 0.50 moderate, and of
≥0.80 large.40 All analyses were performed using
SPSS 14.0 for Windows (Chicago, IL, USA).

Results
Baseline Characteristics

Of 31 patients, 11 (36%) patients had ele-
vated scores on negative affectivity and 18 patients
(58%) were significantly socially inhibited. The
prevalence of Type D personality in this sample
was 26% (8/31).

Baseline characteristics for the complete sam-
ple and stratified by negative affectivity are shown
in Table I. High negative affectivity patients dif-
fered from low negative affectivity patients on ed-
ucational level in that patients high on negative
affectivity were more often on lower educational
level.

CRT and Patient-Centered Outcomes

The results of the MANOVA for repeated mea-
sures indicated a significant overall improvement
in disease-specific health status, cardiac symp-
toms, and perceived disability F(1,30 = 25.15; P<
0.001).

ANOVA for repeated measures showed a sig-
nificant general improvement in disease-specific
health status as measured with the MLWHFQ over
two months in patients treated with CRT (F(1,30)
= 25.665; P < 0.001). There was also a main effect
for time on both subscales of the HCS, indicating
an improvement in cardiac symptoms (F(1,30) =
13.789; P = 0.001) and perceived disability F(1,30)
= 15.685; P < 0.001) over time.

In Table II, mean scores on the patient-
centered outcomes at baseline and two months fol-
lowing CRT are shown.

Personality and Patient-Centered Outcomes in
CRT

When including personality traits (that is,
negative affectivity, social inhibition, and Type
D personality) as between-subjects factors in the
MANOVAs for repeated measures, we found a
main effect for negative affectivity on disease-
specific health status, cardiac symptoms, and per-
ceived disability (F(1,29 = 6.81; P = 0.01). This
effect of negative affectivity was (a) stable over
time, given the fact that the negative affectiv-
ity by time interaction effect was nonsignificant
(P = 0.70), and (b) the same for all patient-centered
outcome measures used, that is, the negative affec-
tivity by scale interaction was also nonsignificant
(P = 0.85). Neither social inhibition nor Type D
personality was significantly associated with any
of the outcome measures.

In the ANOVA for repeated measures, we
found that high negative affectivity patients
treated with CRT reported significantly lower
disease-specific health status compared to low
negative affectivity patients (F(1,29) = 4.363; P =
0.046) (Fig. 2). The interaction effect negative af-
fectivity by time was not significant (F(1,29) =
0.050; P = 0.82), indicating that negative affec-
tivity exerted a stable effect on disease-specific
health status over a two-month period. Compared
to low negative affectivity patients, high nega-
tive affectivity patients also reported more cardiac
symptoms (F(1,29) = 4.879; P = .035) and more
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Table I.

Baseline Characteristics Stratified by Negative Affectivity

Total sample High NA1 Low NA
(n = 31) (n = 11) (n = 20) P

Demographics
Age, mean (SD) 70 (8) 70 (8) 70 (9) 0.95
Male sex 20 (65) 6 (55) 14 (70) 0.39
Living with a partner 23 (74) 8 (73) 15 (75) 0.89
Lower education 9 (29) 6 (55) 3 (15) 0.02
Retired 23 (74) 9 (82) 14 (70) 0.47
Working 3 (10) 1 (9) 2 (10) 0.94

Clinical measures
NYHA2 class III 28 (90) 9 (82) 19 (95) 0.23
LVEF3 (%), mean (SD) 27 (8) 28 (11) 26 (6) 0.71
Ischemic etiology 20 (65) 9 (82) 11 (55) 0.14

Lifestyle
Smoking 7 (23) 3 (27) 4 (20) 0.64
Physical activity 12 (39) 3 (27) 9 (45) 0.33
BMI,4 mean (SD) 28 (4) 30 (5) 27 (3) 0.55

Comorbidities
COPD5 11 (36) 5 (46) 6 (30) 0.39
Diabetes mellitus 7 (23) 4 (36) 3 (15) 0.17
Renal insufficiency 6 (19) 2 (18) 4 (20) 0.90
Hypertension 19 (61) 6 (55) 13 (65) 0.57
Hyperlipidemia 17 (55) 8 (73) 9 (45) 0.14
PAD6 6 (19) 3 (27) 3 (15) 0.41

Medication
ACE-inhibitors 24 (77) 7 (64) 17 (85) 0.17
ARBs 12 (39) 6 (55) 6 (30) 0.18
Diuretics 23 (74) 9 (82) 14 (70) 0.47
Spironolactone 5 (16) 1 (9) 4 (20) 0.43
Digitalis 8 (26) 4 (36) 4 (20) 0.32
β-Blockers 18 (58) 6 (55) 12 (60) 0.77
Long-acting nitrates 11 (36) 4 (36) 7 (35) 0.94
Aspirin 20 (65) 6 (55) 14 (70) 0.39
Statins 14 (45) 5 (46) 9 (45) 0.98
Psychopharmacology 9 (29) 4 (36) 5 (25) 0.51

Data are presented as n (%), unless otherwise indicated.
1Negative affectivity.
2New York Heart Association functional class.
3Left ventricular ejection fraction.
4Body Mass Index.
5Chronic obstructive pulmonary disease.
6Peripheral artery disease.

perceived disability (F(1,29) = 6.715;P = 0.015),
as measured with the HCS over two months (Fig.
2). The nonsignificant interaction effects for nega-
tive affectivity by time for both cardiac symptoms
(F(1,29) = 0.97; P = 0.33) and perceived disabil-
ity (F(1,29) = 0.022; P = 0.88) indicated a stable
negative effect of negative affectivity on cardiac
symptoms as well as on perceived disability over
the follow-up period.

Effects on Functional Capacity

Functional capacity, as measured with the
6MWT, improved significantly during the course
of two months (F(1,30) = 8.538; P = 0.007) (Ta-
ble 2). However, there was no significant between-
subjects difference between high and low nega-
tive affectivity patients on the 6MWT (P = 0.33)
(Fig 2); neither was there an interaction effect for
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Table II.

Mean Scores on Patient-Centered Outcomes and Functional Capacity at Baseline and Two Months Following CRT

Mean (SD) Mean (SD)
Baseline Two months F P

Health status1 47.5 (16.4) 32.2 (17.7) 25.665 <0.001
Cardiac symptoms2 21.0 (12.6) 13.9 (12.7) 13.789 0.001
Perceived disability2 23.8 (11.6) 17.0 (13.7) 15.685 <0.001
Functional capacity3 120.0 (95.2) 200.0 (160.0) 8.538 0.007

1Minnesota Living with Heart Failure Questionnaire.
2Health Complaints Scale.
3Six-minute walking test (in meters).

negative affectivity by time (P = 0.36). There were
also no main effects for social inhibition or Type
D personality on functional capacity.

Effect of Negative Affectivity on
Outcomes (Adjusted Analyses)

When adjusting for LVEF, gender, and age (AN-
COVA), high negative affectivity patients still re-
ported lower disease-specific health status (F(1,1)
= 3.813; P = 0.06) and significantly more per-
ceived disability (F(1,1) = 4.894; P = 0.04) as com-
pared to low negative affectivity patients. There
were no main between-subjects effects for nega-
tive affectivity on cardiac symptoms (P = 0.11) nor
on functional capacity (P = 0.37), when adjusting
for disease severity, gender, and age. There were
no between-subjects effects for LVEF, gender, and
age, but male patients had near significant better
functional capacity as compared to female patients
(F(1,1) = 3.833; P = 0.06) (Table III).

Effects of Negative Affectivity Versus Gender

Negative affectivity had moderate-to-large ef-
fects on the patient-centered outcomes at baseline
and two-month follow-up, but a small effect on
functional capacity is measured by Cohen’s effect
size index. The effect of negative affectivity on
disease-specific health status, cardiac symptoms,
and perceived disability was larger than the effect
of gender on these outcomes (Fig. 3).

Discussion
To our knowledge, this is the first study to

examine the influence of personality traits on
a broad range of patient-centered outcomes in
patients treated with CRT. We found a general
improvement in patient-centered outcomes, that
is, disease-specific health status, level of cardiac
symptoms, perceived disability, and in functional
capacity over a 2-month period in these patients.
However, negative affectivity had a stable, nega-

tive effect on patient-centered outcomes, with pa-
tients high on negative affectivity reporting lower
disease-specific health status, more cardiac symp-
toms, and more perceived disability as compared
to low negative affectivity patients. There was no
difference between high and low negative affec-
tivity patients on functional capacity. When ad-
justing for disease severity (LVEF) and sociodemo-
graphics, negative affectivity still exerted a sub-
stantial negative effect on disease-specific health
status and perceived disability. The effects of neg-
ative affectivity on the patient-centered outcomes
were moderate to large, as indicated by Cohen’s
effect size index.40 Type D personality (concur-
rent high negative affectivity and social inhibition)
and social inhibition were not associated with the
patient-centered outcomes and functional capac-
ity.

CRT is a promising treatment option for pa-
tients with advanced CHF, as it has been shown
in prospective clinical trials to reduce mortal-
ity and morbidity, and to improve quality of life
and functional status.1–7,42–45 However, not all pa-
tients experience improvement following CRT.44

In this context, it is important to identify which
clinical parameters predict poor treatment re-
sponse,45,46 but it might be of equal importance
to gain knowledge about those patients that still
report cardiac symptoms and perceived disability
following CRT. Furthermore, it has been shown in
previous research in patients with an implantable
cardioverter defibrillator that psychological vari-
ables are at least as important as disease character-
istics in predicting quality of life.47

Some authors stress that soft endpoints (such
as measures of complaints and 6MWT perfor-
mance) are less appropriate for measuring effects
of CRT,44 whereas others emphasize that there is
an urgent need to focus on patient-centered out-
comes in cardiovascular research, such as health
status and symptoms.11 Negative affectivity is a
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Figure 2. Mean health status, symptom, and functional
capacity scores at baseline and two-month follow-up
stratified by negative affectivity.

stable personality trait that is defined as the ten-
dency to experience a broad range of negative
feelings even in the absence of overt stress. High
negative affectivity persons focus on the negative
side of others and the world, and have a nega-
tive self-view.18 Research has shown that persons
high on negative affectivity report more symp-
toms, although the relationship between negative

affectivity and actual morbidity or mortality is
not clear.17,48,49 As Kroenke points out, subjective
symptoms may guide diagnosing and treatment
in medical settings.50 Therefore, the subgroup of
high negative affectivity post-CRT patients, who
report more impaired disease-specific health sta-
tus and more health complaints as compared to
low negative affectivity patients, may incorrectly
be labeled as “nonresponder” or “having no bene-
fit from CRT.” However, these patients do improve
on outcome following CRT, although they do not
reach the same level as low negative affectivity
patients, as they report more health complaints.
Furthermore, there were no differences between
high and low negative affectivity patients on func-
tional capacity, whereas high negative affectivity
patients do perceive more disability as compared
to low negative affectivity patients. Therefore,
it may be that persons high on negative affectiv-
ity are sensitive for the encouraging statements
that the investigator is allowed to give during
6MWT performance, but in general feel more dis-
abled. An alternative may be that these patients
report more impaired disease-specific health sta-
tus, more symptoms, and feel more disabled both
before and after CRT, but are not different from
low negative affectivity patients on more objec-
tive measures, such as 6MWT performance. In
a recent study, in patients with atrial fibrilla-
tion (AF), it was shown that negative emotions-
influenced patients’ AF symptoms report more
than objective indicators of AF.51 Taken together,
it is possible that high negative affectivity pa-
tients report more health complaints, although
they do not differ on clinical measures of disease
severity. Further research is warranted to explore
this.

In previous research, Type D personal-
ity has been shown to predict negative out-
come.12–15,20–22,52,53 In this study, no differences
between Type D and non Type D patients on any
of the outcome measures over a two-month period
was found. This may be due to the relatively small
sample size, with only eight patients being identi-
fied as Type D, and the relatively short follow-up
period of two months.

Limitations and Strengths

This study is exploratory and has several lim-
itations. First, there was no control group and it is
not possible to attribute the general improvements
in disease-specific health status, cardiac symp-
toms, perceived disability, and functional capacity
to CRT. Second, the sample size was small, which
may be a reason for not finding an effect of negative
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Table III.

Effect of Negative Affectivity on Patient-Centered Outcomes and Functional Capacity (Adjusted Analyses)

Health Statusa Cardiac Symptomsb Perceived Disabilityb Functional Capacityc

F P F P F P F P

NA1 3.813 0.06 2.802 0.11 4.894 0.04 0.839 0.37
LVEF2 1.319 0.26 0.053 0.82 0.151 0.70 1.005 0.32
Gender 0.129 0.72 1.314 0.26 0.809 0.38 3.833 0.06
Age 0.039 0.85 0.755 0.39 0.003 0.96 0.259 0.62

1Negative affectivity.
2Left ventricular ejection fraction.
aMinnesota Living with Heart Failure Questionnaire.
bHealth Complaints Scale.
c6-minute walking test.

affectivity on cardiac symptoms in adjusted
analyses. Third, the follow-up period was rela-
tively short. Fourth, we had only information on
LVEF and NYHA class at baseline and were there-
fore not able to study the influence of personal-

Figure 3. Effect sizes of negative affectivity and gender on patient-centered outcomes and func-
tional capacity.

ity traits on LVEF and other echo parameters over
time. We were therefore also not able to assess
whether CRT had resulted in changes in echo pa-
rameters. However, the focus of the study was on
patient-centered outcomes.
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Despite these limitations, this is the first
study examining the effect of personality traits on
patient-centered outcomes in patients treated with
CRT. Furthermore, the study focuses on patient-
centered outcomes and their determinants, which
may help to close the gap between research and
clinical practice.11

Conclusions
In conclusion, we found general improve-

ments in disease-specific health status, cardiac
symptoms, perceived disability, and functional ca-
pacity over a two-month period in patients treated
with CRT. However, patients high on negative af-

fectivity reported lower disease-specific health sta-
tus, and more cardiac symptoms and perceived
disability as compared to patients low on nega-
tive affectivity. Large-scale studies with a longer
follow-up period are needed to further explore the
relationship between personality traits and out-
comes in patients treated with CRT.
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