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Abstract

Bdegl‘OUhd Many patients experience a reduced quality of life for months after heart surgery. Besides medical
factors, psychological factors such as preoperative expectations influence the recovery process. The ValvEx study investigated
whether an expectationfocused preoperative intervention before heart valve surgery would (i) improve the postoperative
recovery process by reducing illness-related disability and ii) impact secondary outcomes such as increased positive realistic
expectations, and reduce preoperative anxiety.

Methods N = 89 patients undergoing heart valve surgery were randomized into 1 of 2 groups after a baseline
assessment: Standard medical care (SOC) vs SOC plus psychological expectationfocused intervention (EXPECT) on the
day of hospital admission. Further assessments were conducted on the evening before surgery, 4 to 6 days and 3 months
after surgery. The primary outcome was illness-related disability. Constrained longitudinal data analyses were conducted to
analyze the intervention effects, while the need for information was considered as a potential moderator.

Results No general effects were observed for the EXPECT intervention over time regarding the primary outcome illness-
related disability (Pain Disability Index, PDI) and the secondary outcomes (P > .167). The intervention effects were moderated
by the individual need for information: Patients with a higher need for information who received the EXPECT intervention
were less anxious on the evening before surgery (P = .020, d = 0.314) and less restricted in their quality of life 4 to 6 days
affer surgery compared to patients who received SOC (P = .005, d = 0.464).

Conclusions The ValvEx study is the first multicentre study investigating the expectation-optimizing preoperative inter-
vention in heart valve patients. The implementation of the EXPECT intervention seemed to optimize outcomes after heart valve
surgery for certain patients, such as patients with a high need for information. It is possible that there were no direct effects
of the EXPECT intervention because the intervention dose was too low. These preliminary findings need to be corroborated
by larger multicenter trials.

Trial registration The study was preregistered at ClinicalTrials (identifier: NCT04502121, https://clinicaltrials.gov/study/
NCT04502121). (Am Heart ) 2025;282:156-169.)
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Background

Cardiovascular diseases are highly prevalent and are
the most common cause of death worldwide.! Heart
valve diseases are the second most frequent type of heart
disease and severely restrict the quality of life of af-
fected individuals.?> Although surgical procedures have
improved over the last decades, many patients experi-
ence impaired health-related quality of life for months af-
ter surgery, even if the surgery has been successful from
a medical perspective.’”

The model of treatment expectations model from Bin-
gel® describes that the health status and the treatment
outcome are not only determined by the treatment itself,
but also by expectations and prior information (eg pre-
vious experiences, verbal information from the medical
practitioner, contextual factors). Expectations, in turn,
are influenced by psychological, genetic and neurobio-
logical personality factors (eg state and trait factors such
as anxiety). In addition to biomedical factors, psycholog-
ical factors,”!? such as preoperative expectations, illness
beliefs'* and patients’ individual coping styles,'>!” pre-
dict patients’ health-related quality of life after heart surg-
eries. Therefore, a new and holistic approach that con-
siders both biological and psychosocial factors such as
expectations and individual coping preferences may be
necessary to further improve health-related quality of life
as the primary objective in the treatment of heart dis-
ease.4' 13,18-20

Since medical and psychological factors before surgery
are predictors for recovery after heart surgery, optimiza-
tion of these preoperative factors may improve postoper-
ative outcomes.® Placebo mechanisms such as patients’
expectations may be harnessed to positively influence
patients’ outcomes.?! Previous studies have investigated
the influence of expectation optimization in patients
with coronary artery bypass graft surgery (CABG).?!?
For instance, in the PSYHEART study, the expectation-
focused intervention ‘EXPECT’ reduced patients’ anxiety
and their subjective perceived disability after CABG.?!
It is unknown whether a similar intervention aiming to
optimize preoperative expectations may also lead to im-
proved outcomes after valvular surgery.

While coronary heart disease develops on an acute
basis, heart valve diseases usually progress chronically
over many years’ In contrast to coronary heart dis-
ease, valvular heart disease is considered to have bio-
logical, degenerative and organic causes.” Against this
background, it was assumed that psychological factors
have no influence on the development and progression
of valvular heart disease for a long time even though
this was not explicitly investigated.” While CABG pa-
tients are more concerned before their surgeries, heart
valve patients tend to deny.” For patients with mitral
valve surgery, evidence was found that they process their
surgery more favourably than CABG patients regarding
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long-term depressive and anxiety symptoms, not in terms
of short-term symptoms.”->* Since valve surgery patients
do not differ from CABG patients in terms of their short-
term psychological recovery process concerning anx-
iety or depressive symptoms both groups of patients
should receive psychological support and differentiated
intervention programmes tailored to the respective pa-
tient group.” To date, there is no study that investigates
whether a expectation-focused preoperative psycholog-
ical intervention can be transferred to heart valve pa-
tients to improve their recovery process. This pilot study,
the ValvEx study (“Preoperative optimization of cardiac
valve patients’ expectations”), aimed to test the EXPECT
intervention in heart valve patients. The EXPECT inter-
vention, originally developed in the PSYHEART study,?’
has been adapted for the ValvEx study. Specifically, the
psychoeducational component was modified to address
the unique context of heart valve surgery. Addition-
ally, the intervention was shortened in duration and fre-
quency of study visits to mitigate implementation chal-
lenges encountered in the PSY-HEART study. Further de-
tails on the adapted intervention are provided in the
ValvEx study protocol.?°

The ValvEx study investigated the potential of the EX-
PECT intervention to:

() improve the postoperative recovery process in
heart valve patients by reducing illness-related dis-
ability as the primary outcome, and

(i) impact secondary outcomes, such as enhanced
quality of life, better mental health (eg, fewer
depressive symptoms and less anxiety), increased
positive-realistic expectations, and reduced preop-
erative anxiety, compared to standard medical care
SO0O).

The effects of expectations on treatment success varies
considerably between different individuals.*?” Treat-
ment expectations can only be predicted to a limited ex-
tent.° So far, interindividual differences have only been
investigated in studies with comparatively small sample
sizes and there are sometimes contradictory results.?®
Currently, there are no reliable predictors that can fore-
cast the individual expression of an expectation or its
effect on pain and analgesia.® It is relevant to investi-
gate which specific, situational and personal character-
istics favour placebo and which nocebo responses in or-
der to promote helpful placebo responses that improve
treatment outcomes and minimize nocebo responses
that negatively influence treatment outcomes.®?7-?® This
could lead to reduced side effects, improved treatment
outcomes and a reduction in health costs.?” Therefore, it
is important to investigate the extent to which a patient
benefits from an intervention that focuses on the opti-
mization of expectations. For this purpose, it is necessary
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to identify relevant moderators to ensure that additional
interventions are helpful for patients.

Many patients undergoing heart valve surgery do not
feel adequately informed.”” According to the model of
treatment expectations described above, however, the
previous experiences, personality fators and the infor-
mation that patients receive from the practitioners have a
substantial influence on the expectations and thus on the
treatment outcome.® A patient’s individual coping style
has been shown to affect the extent to which providing
additional information impacts anxiety.!”>3%32 Individuals
with a higher need for information required more psy-
chological support.’* Based on research findings on indi-
vidual differences in placebo and nocebo responses and
since the extent of a person’s benefit from an educational
intervention may depend on their coping style,>*>? in
exploratory analyses, we tested whether the need for in-
formation would moderate the intervention effects.

Additionally, sex-specific differences in heart valve pa-
tients and CABG patients have been found regarding psy-
chological characteristics, coping with the disease, as
well as the recovery process.”>>> For instance, to be fe-
male has been identified as a sociodemographic risk fac-
tor for reduced health-related quality of life after heart
valve surgery in several studies.'>3*%° In order to take
into account potential sex effects on the impact of the
EXPECT intervention, sex was also examined as a moder-
ator in exploratory analyses.

Materials and methods
Study design

The randomized controlled ValvEx-trial investigated
the effects of an additional preoperative psychologi-
cal short-term intervention (EXPECT) on various recov-
ery factors such as disability and quality of life in pa-
tients with planned heart valve surgery in 2 German
heart hospitals compared to standard of care (SOC). The
ethics committees of both centers approved the study
(Ethics Committee of the University Hospital Marburg:
11.05.2020, AZ rastan-4620, Ethics Committee of the
University Hospital Gie3en: 19.08.2020, AZ 131/20).

The study was preregistered at ClinicalTrials (identi-
fier: NCT04502121) and was financially supported by
the German Foundation of Heart Research (“Deutsche
Stiftung fiir Herzforschung”) (F/41/20 PI Dr. Salzmann).
The authors are solely responsible for the design and con-
duct of this study, all study analyses, the drafting and edit-
ing of the paper and its final contents.

The detailed study design including the World Health
Organization trial registration data set has been de-
scribed in the study protocol.”® The study assessments
took place at 4 measurement time points: 1. TOa: the
day of hospital admission (the day before surgery), 2.
TOb: the evening before surgery, either after intervention
(EXPECT) or after a waiting period (SOC), 3. T1: 4 to 6
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days after surgery, 4. T3: 3 months after surgery. Figure 1
shows the CONSORT flow chart.

Study population

Heart valve patients who were scheduled for surgery
at the heart clinics of Marburg University Hospital or
Giessen University Hospital between July 2020 and De-
cember 2022 were contacted. Inclusion criteria were a
planned aortic and/or mitral valve surgery without CABG
surgery, an age of at least 18 years, the ability to give in-
formed consent, and fluency in German. Individuals with
a comorbid disease that limited patients more than their
valvular disease, participating in interfering studies, hav-
ing emergency surgery, or having a TAVI procedure (tran-
scatheter aortic valve implantation) were excluded from
the study. All included patients were informed about the
study verbally and in writing and gave written informed
consent.

The sample size calculation was carried out with
G*Power v3.1.9.7.%7 In the PSYHEART study, a large ef-
fect (d = 0.8) was detected for the pre post comparison
of the primary outcome PDI.?!:*® The EXPECT interven-
tion was shortened as part of the ValvEx intervention,
leading to the expectation of a small to medium effect
(d = 0.2-0.5) compared to the PSYHEART study. To be
able to detect this effect (d = 0.3, f = 0.15), N = 74
patients had to be included (considering o = .05, 1 -
B = .8). A drop-out rate of 20% was taken into account,
which resulted in a total sample size of N = 89 partici-
pants.

Procedure

Patient inclusion took place on the day of hospital ad-
mission. After baseline assessment, patients were ran-
domized into 1 of the 2 groups (balanced block ran-
domization, block size: 8:8). Randomization was strati-
fied for the study centers (Marburg or Giessen) and the
planned type of surgery (open heart surgery or mini-
mally invasive surgery). Before recruitment started, ran-
domization was prepared by a person not otherwise in-
volved in the study. Surgeons and other hospital staff
were blinded about the intervention group. The study
was conducted in a separate room to enable blinding. Af-
ter the baseline assessment, the study therapists opened
a prepared envelope with the randomization result. In
case of the EXPECT condition, they subsequently carried
out the additional psychological intervention (approxi-
mately 30-40 minutes). Patients in the EXPECT condition
also received 2 booster phone calls (approximately 15-
20 minutes) 4 and 8 weeks after surgery. The SOC pa-
tients received only standard medical care. No violations
of blinding were observed during the study. Further in-
formation on the study design is reported in the study
protocol.”°

Descargado para Daniela Zuiiga Agiiero (danyzuag@gmail.com) en National Library of Health and Social Security de ClinicalKey.es por Elsevier en abril 30,
2025. Para uso personal exclusivamente. No se permiten otros usos sin autorizacion. Copyright ©2025. Elsevier Inc. Todos los derechos reservados.



American Heart Journal
Volume 282

Horn etal 159

Figure 1. CONSORT flow chart. N = 89 patients have been included in the study (age: 32 - 98 years, M = 61.58, SD = 10.83), of
whom n = 60 (69.76 %) reported being male.

Enrollment

Allocation

Assessed for eligibility

n=114 Excluded
> n=25
A (participation declined)
Baseline (T0a)

1 day before surgery
N=89

n=45

Pre-surgery assessment (TOb)

n=42
(n = 2 resigned from study)

=42 Post-surgery assessment (T1)

(n =1 deceased,
n =1 complications,
n = 1 resigned from study)

4-6 days after surgery

n=41

(n =1 deceased)

Follow-up

Follow-up assessment (T2)

n =40
(n =2 lost to follow up)

3 months after surgery

n=40
(n =1 lost to follow up)

v

Analysis

Analyzed ITT: n =45
Excluded: n =0
Analyzed mITT: n =45

v

Analyzed ITT: n =44

Excluded: n=1
(n =1 Participation declined)

Analyzed mITT: n =43
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Psychological intervention

The cognitive-behavioral intervention was conducted
in a manual-based form after the study therapists (grad-
uate psychology students) had successfully completed
a training course over 2 days. The study therapists first
studied the EXPECT manual. During the training course,
they were taught the content and background of the EX-
PECT intervention. Role plays were performed to ensure
that the intervention was carried out correctly. To ensure
high comparability, the study was conducted in a stan-
dardized manner. Interventions were videotaped with
the patient’s consent to ensure manual fidelity.

The EXPECT intervention is an adapted version of the
expectation-focused intervention®’ from the PSYHEART
study,’"?* which has been adapted to heart valve pa-
tients in terms of content and has been shortened in
time. It is described in detail in the published study
protocol.?® The intervention is based on the integra-
tive model of the expectations of patients undergoing
medical treatment.’® It aims to build and optimize indi-
vidual, specific positive-realistic expectations regarding
the surgery, its outcome, and the recovery process. The
intervention includes psychoeducational elements, vali-
dating aspects, behavior-activating elements, the correc-
tion of dysfunctional cognitions, as well as strategies to
strengthen the patient’s self-efficacy and coping skills. Pa-
tients received information about their disease and the
surgery process. During the intervention, patients used
an activity list to plan which individual activities they
wanted to resume or start at what time after the surgery.
Possibilities for improving health behavior as well as the
handling of side effects of the heart surgery were dis-
cussed. Last, an imagination exercise was performed in
which a positive-realistic future perspective 3 months af-
ter the surgery was imagined.

In 2 booster phone calls 4 and 8 weeks after the
surgery, the current implementation of planned activities
and health behaviors were reflected. Behaviors already
implemented were positively strengthened. If there were
difficulties with the implementation, potential problem-
solving approaches were developed. The imagination ex-
ercise regarding the future state of health was repeated.

Outcome criteria

The primary outcome was the illness-related disabil-
ity assessed with an adapted version of the Pain Dis-
ability Index (PDD).*° The PDI assesses patients’ subjec-
tive disability with respect to 7 different domains of life
(family/home responsibilites, recreation, social activity,
occupation, sexual behavior, self-care and life-support
activity). The EXPECT intervention has been shown to
decrease the PDI before.’! Secondary outcomes were
heart-related quality of life, anxiety, depressiveness, days
spent in hospital, days spent at the intensive care unit,
and inflammatory processes [C-reactive protein (CRP)].
The quality of life was assessed using the Minnesota
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Living with Heart Failure Questionnaire (MLHFQ)*!-%?
and the Short Form Health Survey (SF-12).> The ML-
HFQ examines restrictions in quality of life, whereas
the SF-12 examines physical and psychological quality
of life separately. The level of preoperative anxiety was
assessed with the Amsterdam Preoperative Anxiety and
Information Scale (APAIS).*>%> General anxiety was as-
sessed with the Generalized Anxiety Disorder Scale-7
(GAD-7).%0 Depressiveness was measured with the Pa-
tient Health Questionnaire-9 (PHQ-9).%” For manipula-
tion check, the Expected Illness Perception Question-
naire JPQ-E)*® was assessed.

Further psychological outcomes, such as illness beliefs
(Brief-Illness Perception Questionnaire, B—IPQ),“/8 the ex-
pected illness-related disability (Pain Disability Index-
Expectation, PDI-E),*® situational cognitive valuations
(Primary Appraisal, Secondary Appraisal, PASA),* dis-
positional optimism (Revised Life Orientation Test, LOT-
R)*°->! and personality (Big 5 Inventory, BFI-10)°? were
measured.

Medical factors were also considered: The European
System for Cardiac Operative Risk Evaluation II (Euro
score-I)>> and The Society Thoracic of Surgeons-Score
(STS score)’">> were calculated and platelets and leuko-
cytes, blood pressure, left ventricular ejection fraction
(LVEF), and New York Heart Association (NYHA) score,’®
were collected. Furthermore, experiences with previous
surgeries, planned and performed surgery procedures,
complications, and participation in rehabilitation pro-
grams (eg, cardio sport group) were documented.

Potential moderators, such as the need for informa-
tion, were examined. The need for information was as-
sessed using the APAIS.** In this survey, patients rated
how much they are interested in acquiring knowledge
about the surgery and anesthesia through items such as “I
would like to know as much as possible about the anaes-
thesia”; “I would like to know as much as possible about
the procedure.” Responses were rated on a 5-point Likert
scale ranging from 1 = “not at all” to 5 = “extremely”.

Statistics

The data were analyzed as an intention-to-treat sam-
ple ATT, N = 89). All analyses were based on CONSORT
criteria and were conducted with SPSS 29. Considering
that 1 person was randomized to the EXPECT group but
did not want to participate in any part of the interven-
tion (violation of design requirements), all analyses were
also calculated as a modified ITT analysis (mITT) with
n = 88 patients (see Figure 1). Boxplots, z-scores, and
Mahalanobis distances were used to identify univariate
outliers (> 3 interquartile ranges). The outlier values
(0.46 % of all values) were then corrected to the next
observed value using Winsorizing. This technique allows
the implementation of robust estimators while maintain-
ing the distribution in the best possible way, by minimiz-
ing the effect of potentially misleading outliers on out-
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comes without the loss of valuable study data through
exclusion.”” There were no multivariate outliers.

Constrained longitudinal data analysis (cLDA)*®->° with
baseline adjustment and an unstructured covariance
structure was conducted to test the hypotheses. Due to
the robust estimation of treatment effects and their han-
dling with missing data, the models are optimal for the
analysis of treatment effects in small RCTs with less time
points.’® In the models, the baseline mean values are
adjusted such that they are identical between the ran-
domized groups. The main effects for time and the in-
teraction of group x time were calculated as fixed ef-
fects for patient-specific effects with maximum likeli-
hood estimation and unstructured covariance structure
(o =.05) to investigate differences between the EXPECT
and SOC groups. Restricted maximum likelihood (REML)
was used to calculate missing values. Effect sizes were
calculated using Cohen’s d. The strata study centre and
surgical method were considered as covariates in the
analyses. A significant interaction between group and
time was expected. Due to the exploratory nature of this
pilot trial, we did not adjust for multiple testing.

As previous studies have shown that patients’ need for
information has an impact on the need for psychological
support and that individual coping styles influence the
processing of information and thereby the anxiety,!”3%32
the need for information was examined as a moderator.
Furthermore, since sex-specific differences were found
in heart valve and CABG patients, which affected health-
related quality of life,”-13-3430 0,4749,12 gex was also ex-
amined in moderator analyses. To examine the poten-
tial moderators, 3-way interactions were tested (group x
time x moderator). In posthoc tests, simple slope analy-
ses were performed for significant 3-way interactions of
continuous moderators.’® The significance of the manip-
ulation effects for conditional values of the moderator
were analyzed: Effects were estimated for low values of
the moderator (mean value - 1 standard deviation), av-
erage values of the moderator (mean value), and high
values of the moderator (mean value + 1 standard de-
viation).

Results

Patients’ baseline demographic, medical, and psycho-
logical characteristics are shown in Table 1. At baseline,
the groups were comparable regarding most variables
such as type of surgery and risk scores (eg EuroSCORE
ID, but far more men than women were randomized to
the SOC group. Both groups showed similar percentages
of valvular replacements, valvular reconstructions, and
minimally invasive as well as open heart surgeries.

Intervention effects over time
First, the group x time interactions were calculated
to analyze group effects over time (Table 2). No signifi-
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cant 2-way interaction was found for disability (PDI) as
the primary outcome (F(2, 77.246) = 0.083, P = .920,
d = 0.062).

For the secondary outcomes, including the expecta-
tion manipulation outcomes of the IPQ-E, no significant
group X time interactions were observed either (P >
.167; all significance levels and effect sizes can be found
in Table 2).

Moderated intervention effects over time

Patients’ need for information at baseline did not mod-
erate the intervention effects on patients’ disability as the
primary outcome (P = .802, d = 0.101; Table 3). How-
ever, the analyses indicated a statistically significant in-
teraction effect for the restrictions in quality of life (ML-
HFQ) (P = .005, d = 0.513). Patients with high base-
line scores of need for information (+1 SD) receiving EX-
PECT showed significantly lower scores of restrictions in
quality of life 4 to 6 days after surgery compared to the
control group (AMgxprcrsocti = -12.141, 95% CI = [-
20.492; -3.789], P = .005, d = 0.464, Figure 2). No sta-
tistically significant difference was observed 3 months
(AMEgxpectsoc T2 = -9.023, 95% CI = [-22.046; 3.999],
P = 171, d = 0.276) after surgery for high baseline
scores of need for information. For patients with average
(P = .290) or low scores (P > .070) of need for infor-
matijon at baseline (mean) no statistically significant dif-
ferences were observed between EXPECT and SOC 4 to
6 days and 3 months after surgery. Confidence intervals
and further details of posthoc tests can be found in the
Supplementary Table 1.

Patients’ need for information also moderated the inter-
vention effects on anxiety (APAIS; P = .012, d = 0.552):
Patients with a high need for information at baseline (+1
SD) receiving EXPECT showed significantly lower scores
of anxiety at the evening before surgery after interven-
tion compared to the control group (AMgxpecTsoc Tob = -
1.252, 95% CI = [-2.304; -.200], P = .020, d = 0.314,
Figure 3). No statistically significant differences were ob-
served between EXPECT and SOC for patients with av-
erage (P = .460, d = 0.100) or low scores (P = .193,
d = 0.179) of need for information at baseline. Confi-
dence intervals and further details of posthoc tests can
be found in the Supplementary Table 2.

No further moderating effects of the baseline level of
need for information on the other secondary outcomes
were observed (P > .051; all significance levels and effect
sizes can be found in Table 3).

Additional analyses

When sex was considered as a moderator for sec-
ondary outcomes, significant 3-way interactions were ob-
served for mental quality of life, for the restrictions in
quality of life, and for anxiety (Table 4). However, due
to the unequal distribution of patients’ sex between the
groups, we refrained from conducting posthoc tests.

Descargado para Daniela Zuiiga Agiiero (danyzuag@gmail.com) en National Library of Health and Social Security de ClinicalKey.es por Elsevier en abril 30,
2025. Para uso personal exclusivamente. No se permiten otros usos sin autorizacion. Copyright ©2025. Elsevier Inc. Todos los derechos reservados.



162 Hom et al

American Heart Journal

April 2025
Table 1. Baseline characteristics
SOC (n = 45) EXPECT (n = 44)

Age in'y, M (SD) 61.56 (11.65) 61.61(10.05)
Sex, male, n (%) 36 (80.0) 24 (54.5)
Study center, n (%)

Marburg 32 (71.1) 29 (65.9)

Giessen 13 (28.9) 15 (34.1)
Type of surgery, n (%)

minimally invasive 27 (60.0) 26 (59.1)

open 18 (40) 18 (40.9)
Procedure, n (%)

heart valve replacement 25 (55.4) 26 (59.1)

heart valve reconstruction 19 (42.2) 15 (34.1)

both 12.2) 3(6.8)
Type of heart valve, n (%)

mitral valve 22 (48.9) 20 (45.5)

aortic valve 25 (55.6) 25 (56.8)

tricuspid valve 1(2.2) 5(11.4)
Education, high school, n (%) 2 (4.4) 4(9.1)
Marital status, married/partnership, n (%) 32 (71.1) 32 (72.7)
BMI, M (SD) 28.34 (5.91) 28.74 (5.78)
Smoking status, n (%), (md = 1) 8(17.8) 5(11.4)
EuroSCORE I, M (SD) 1.90 (1.94) 1.76 (1.81)
STS-Score, risk of mortality M (SD) 0.01 (0.01) 0.01 (0.01)
CRP. M (SD) 7.52 (17.04) 6.43 21.92)
Days from surgery to hospital discharge, M (SD) (md = 4) 11.00 (3.79) 12.12 (5.33)
Days spent at the Intensive care unit, M (SD) (md =4) 2.84 (2.04) 4.33 (4.94)
Previous heart surgery, n (%) 5(11.1) 4(9.1)
Pain Disability Index (PDI), M (SD), (md = 1) 17.94 (14.92) 22.10 (16.31)
Physical Quality of life (SF-12), M (D) 40.03 (11.71) 38.64 (9.68)
Mental Quality of life (SF-12), M (D) 48.55 (12.27) 46.53 (10.69)
Restrictions in quality of life (MLHFQ), M (SD), (md = 1) 32.01 (20.63) 35.38 (21.2¢)
Need for information (APAIS), M (SD) 6.27 (2.53) 6.23 (2.49)
Preoperative Anxiety (APAIS), M (SD) 10.20 (4.14) 10.32 (4.18)
Depression (PHQ-9), M (SD) 6.19 (4.88) 6.86 (4.55)
Anxiety (GAD-7), M (SD) 4.64 (4.04) 6.00 (4.42)
Consequences (IPQ-E), M (SD), (md = 1) 9.24 (3.69) 8.57 (3.45)
Personal Control (IPQ-E), M (SD), (md = 1) 13.87 (3.02) 14.51 (3.14)
Treatment Control (IPQ-E), M (SD), (md = 1) 12.58 (1.89) 11.94 (1.51)

Notes. N= 89 patients; md = missing data; EuroSCORE II, European System for Cardiac Operative Risk Evaluation®®; STS-score, society-ofthoracic-surgeons-score®*+%; PDI,
Pain Disability Index*®; MLHFQ, Minnesota Living with Heart Failure Questionnaire*'#?; SF-12, ShortForm Health Survey “*; APAIS, Amsterdam Preoperative Anxiety and

Information Scale*4:4°; PDI-E, Pain Disability Index-Expectation®®; PASA, Primary Appraisal, Secondary Appraisal*?; IPQ-E, Expected lliness-Perception Questionnaire®®;

38.

BIPQ, Briefliness-Perception Questionnaire“?; PHQ-9, Patient Health Questionnaire?”; GAD-7, Generalized Anxiety Disorder scale?®; LOTR, Revised Life Orientation

Test?0:5!

When calculating the modified ITT analysis, the results
were largely consistent with our primary ITT analysis.
Differences were only found for mental quality of life (SF-
12) with the inclusion of sex as a moderator: While the
group X time X sex-interaction in the ITT analysis showed
significant interaction effects (P = .044, d = 0.3806),
these were not observed in the modified ITT analysis
(P =.056,d =0.37D).

Discussion

The ValvEx study aimed to investigate whether an
expectation-focused preoperative intervention would
improve the postoperative recovery process of heart
valve patients, reduce preoperative anxiety and increase
positive-realistic expectations. We did not observe gen-

eral effects of the intervention on patients’ disability as
the primary outcome nor for the secondary outcomes.
However, the EXPECT intervention seemed to be benefi-
cial for a specific type of patients: The results indicated
that heart valve patients with a high need for information
benefit from the EXPECT intervention. These patients ex-
perienced less anxiety the evening before the surgery
and less restrictions in their quality of life 4 to 6 days
after the surgery when receiving EXPECT compared to
individuals who did not receive the intervention.

A significant proportion of patients are unsatisfied with
the information and involvement in treatment decisions
and seek more comprehensive details.”>°! This is gener-
ally associated with a more favorable course of recovery
and less anxiety.>%> However, the benefit of an informa-
tive, educational intervention seems to depend on the
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Table 2. Ouicome measures receiving standard of care (SOC) or expectation manipulation infervention (EXPECT) (observed measures) and
test statistics for 2-way interactions befween infervention group and assessment fime

SOC EXPECT test statistic
M (SD) M (SD)
Disability
Pain Disability index F(2, 77.246) = 0.083, P = .920,
Baseline 20.02 (15.485) 20.02 (15.485) d =0.062
4-6 days after surgery 30.32 (21.234) 32.87 (20.459)
3 months after surgery 16.48 (14.787) 20.04 (17.972)
Quality of life
SF-12 Mental F(2, 77.505) = 1.829, P = .167,
Baseline 39.34(10.717) 39.34(10.717) d =0.290
4-6 days after surgery 35.28 (9.485) 34.67 (8.434)
3 months after surgery 42.48 (9.940) 42.52 (10.369)
SF-12 Physical F(2, 74.363) = 0.205, P = .815,
Baseline 47.55 (11.489) 47.55 (11.489) d =0.097
4-6 days after surgery 45.99 (12.195) 45.14 (11.779)
3 months after surgery 52.35 (11.609) 47.54 (11.311)
MLHFQ F(2,72.576) = 0.892, P = .414,
Baseline 33.69 (20.893) 33.69 (20.893) d =0.203
4-6 days after surgery 39.90 (22.288) 38.81 (22.921)
3 months after surgery 28.11 (21.950) 32.88 (24.310)
Anxiety
APAIS F(2, 82.931) = 0.528, P = .470,
Baseline 10.26 (4.133) 10.26 (4.133) d=.156
1 day before surgery 10.45 (4.179) 10.20 (4.02¢)
GAD-7 F(2,74.934) = 0.165, P = .848,
Baseline 12.31 (4.262) 12.31 (4.262) d =0.085
4-6 days after surgery 12.55 (4.067) 13.07 (4.894)
3 months after surgery 10.57 (3.272) 11.16 (3.878)
Depressiveness
PHQ-9 F(2,75.165) = 0.308, P = .736,
Baseline 15.52 (4.705) 15.52 (4.705) d=0.119
4-6 d after surgery 16.82 (4.980) 17.22 (5.167)
3 mo after surgery 13.60 (3.727) 14.58 (4.760)
Expected illness perception
IPQ-E Consequences F(2, 78.035) = 1.510, P = .227,
Baseline 8.916 (3.573) 8.916 (3.573) d=0.264
4-6 d after surgery 13.869 (3.017) 14.512 (3.142)
3 mo after surgery 12.578 (1.889) 11.935 (1.512)
IPQ-E Personal Control F(2, 77.066) = 0.063, P = .939,
Baseline 14.183 (3.078) 14.183 (3.078) d=0.054
4-6 d after surgery 14.871 (2.625) 15.112 (2.668)
3 mo after surgery 12.302 (2.331) 12.131 (1.492)
IPQ-E Treatment-Conrol F(2, 72.328) = 0.528, P = .592,
Baseline 12.264 (1.738) 12.264 (1.738) d=0.156
4-6 d after surgery 14.378 (2.453) 14.315 (2.591)
3 mo after surgery 12.070 (2.298) 11.530 (1.857)

Notes. Groups: Standard of Care (SOC) or Expectation Manipulation Intervention (EXPECT); Assessment times (adjusted for baseline scores): 1 d presurgery (after interven-
tion), 4 to 6 d postsurgery and 3 months after surgery. F = F-Scores of group x time-interaction terms, d = Cohen’s d.

individual’s need for information®*-* People with higher
levels of need for information have a stronger need for
psychological support.’? The quality of life, often im-
paired after heart valve surgery,’ was significantly im-
proved for patients with a high need for information in
the EXPECT arm. The information provided in the EX-
PECT intervention may have contributed to a reduction
in the arousal levels for these individuals®® and led to a
better ability to distinguish between serious and harm-
less symptoms after the surgery.® The educational ele-

ments of intervention sessions and probably also gen-
eral psychotherapeutic factors such as the therapeutic
relationship® appear to reduce uncertainty and anxiety
in these individuals. This is consistent with our results
showing that the anxiety of individuals with high infor-
mation needs before surgery was reduced by the EXPECT
intervention, whereas these effects were not found for
individuals with low or medium need for information.
Of note, for patients with a low need for information,
descriptive analyses showed higher anxiety scores for pa-
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Table 3. Test stafistics for 3-way-interactions between intervention group, assessment time and moderators

test statistic

Moderator: need for information
Disability
PDI
Quality of life
SF-12 Mental
SF-12 Physical
MLHFQ
Anxiety
APAIS
GAD-7
Depressiveness
PHQ-Q
Quality of life
IPQ-E Consequences
IPQ-E Personal control
IPQ-E Treatment control

F(2, 75.361) = 0.221, P= .802,d = 0.101

F(2,76.122) = 0.260, P=.772,d = 0.109
F(2, 74.373) = 0.523, P= .595,d = 0.155
F(2, 71.400) = 5.727, P=.005,d = 0.513

F(2, 81.754) = 6.635, P=.012,d = 0.552
F(2,73.372) = 0.668, P= .516,d = 0.175

F(2, 74.653) = 0.497, P= .611,d = 0.151
F(2,75.997) =2.014, P=.141,d = 0.304

F(2, 74.841) = 0.031, P = .970, d = 0.038
F(2,71.610) = 1.502, P = 230, d = 0.263

Notes. F = F-Scores of group x time x need for information-interaction terms, d = Cohen's d.

Figure 2. Posthoc tests for restrictions in quality of life (MLHFQ) comparing EXPECT and SOC with need for information as moderator.
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tients receiving EXPECT compared to those in the SOC
group. According to the model of coping modes, indi-
viduals with a lower need for information receiving the
EXPECT intervention may apply the coping style of cog-
nitive avoidance and tend to reject threatening informa-
tion in stressful situations.'® The incongruence between
coping preferences and information received may cause
more stress and lead to cognitive avoidance. According
to our results, the EXPECT intervention should only be
offered to patients with a higher need for information.
In order to identify these patients efficiently in everyday
clinical practice, the 2 items regarding the need for infor-
mation of the APAIS* can be used, for example.
Although no changes in patients’ expectations were
observed, positive effects on anxiety and quality of life
were found for certain patient characteristics, raising

questions about the mechanisms behind these effects.
The study may not have captured all relevant expecta-
tions, as many could impact patients’ outcomes.”” Other
placebo mechanisms, like positive patient-provider in-
teractions or prior experiences, may have contributed
to the effects,’® since it is known that positive patient-
provider-interactions can enhance the effectiveness of
medical interventions.®” The influenced expectations
may not have been measured with the questionnaires
used. Future studies should investigate which aspects of
expectations influence outcomes to optimize them effec-
tively. Another explanation may be that the intervention
dose with only 1 session before surgery was too low. The
PSYHEART study, with a total intervention duration of
140 minutes, showed more impactful results but lower
patient participation.?! In contrast, the ValvEx study had
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Figure 3. Posthoc tests for anxiety (APAIS) comparing EXPECT and SOC with need for information as moderator.
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Table 4. Test stafistics for 3-way-interactions between intervention group, assessment time and moderators

test statistic

Moderator: sex
Disability
PDI
Quality of life
SF-12 Mental
SF-12 Physical
MLHFQ
Anxiety
APAIS
GAD-7
Depressivness
PHQ-9
Expected illness perception
IPQ-E Consequences
IPQ-E Personal control
IPQ-E Treatment control

F(2, 74.890) = 5.233, P=.007, d = 0.491

F(2, 76.822) = 3.248, P=.044, d = 0.386
F(2,72.715) = 1.379, P= .258,d = 0.252
F(2,70.452) = 5.178, P=.008, d = 0.488

F(2, 80.910) = 1.086, P=.300, d = 0.223
F(2, 74.057) = 1.063, P= .351,d = 0.221

F(2, 73.146) = 1.005, P= .371,d = 0.215
F(2,75.322) = 1.497, P=.230, d = 0.262

F(2, 75.520) = 0.305, P=.738,d = 0.118
F(2, 70.734) = .339, P= .713,d = 0.125

Notes. F = F-Scores of group x time x sex-interaction terms, d = Cohen'’s d.

higher participation but fewer direct effects. The ValvEx
intervention started a day before surgery, while the PSY-
HEART study began up to 10 days before surgery. As up
to 50% of cardiac patients experience preoperative anx-
iety,*®% they may have been less receptive to the inter-
vention content shortly before surgery. Other research
suggests that earlier interventions, such as premedica-
tion visits 2 weeks before surgery, are effective.”’ Varying
the dose and timing of the intervention in future studies
could help determine the optimal dose and timing for
effective psychological support.

In light of the model of treatment expectations, the
treatment outcome and expectations are influenced by
individual factors, such as personality traits (eg, anxi-
ety) and coping styles, as well as information needs and

previous experience.® Thus, a preoperative expectation-
focused intervention should be tailored to each pa-
tient. However, the challenges of personalized inter-
ventions, such as the additional time and resource re-
quirements, must be considered. To determine the op-
timal intervention dose, a study could evaluate the in-
tervention at various time points. Ecological momen-
tary assessments could track changes in patients’ ex-
pectations before and after surgery. Future interven-
tions could be improved by allowing patients to se-
lect topics they wish to receive information on. Ad-
ditionally, incorporating qualitative feedback from par-
ticipants may provide deeper insights into their ex-
periences, facilitating iterative improvements to the
intervention.
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Sex-specific differences in psychological characteris-
tics, coping styles, and recovery have been found in
heart valve patients,”?> suggesting that sex may be
a relevant moderator of intervention effects. The sex
ratio in this study is comparable to the aortic valve
interventions in Germany,” but the uneven ratio in
both groups limits conclusions. Given that men and
women with heart disease differ in aspects like cop-
ing styles,” it is important to further investigate the
effects of sex on the optimization of individualized
treatment.

If confirmed in future efficacy trials, the EXPECT in-
tervention may optimize outcomes after valvular surgery
in patients with certain characteristics as patients with a
high need for information. In addition, it should be inves-
tigated whether the EXPECT intervention is helpful for
other patient groups and treatments, eg, for transcatheter
aortic valve implantation (TAVD).

Limitations

This study had some limitations. The proportion of
one-third open and two-thirds minimally invasive surg-
eries is not representative of the heart valve procedures
performed in Germany, in which around 60% are open
procedures.” In addition, the patients included in this
study are slightly younger compared to previous stud-
ies and representative surveys)vz’“ Personal (interven-
tion) contacts were limited to the time before surgery
due to the circumstances of the hospital stay and follow-
up treatments such as rehabilitation measures.

The generalization is limited by the fact that recruit-
ment took place during the small sample size and the
COVID-19 pandemic. The pandemic may have had an
impact on patients’ willingness to participate and the
patients’ experience of illness and treatment. For ex-
ample, depressive and anxiety symptoms in the gen-
eral population increased significantly during the pan-
demic,”! which means that the results may not be com-
parable with studies conducted at other times. Addi-
tionally, many elective surgeries were postponed during
the pandemic.”? Repeated, last-minute surgery postpone-
ments may have influenced patients’ experiences and the
study’s findings. Repeating the study in the future could
help determine if the results are replicable or differ from
postpandemic studies.

The intervention was videotaped with patient consent
to ensure manual fidelity, with the camera placed in the
background to minimize distractions. Patients were in-
formed they could withdraw consent at any time and re-
quest the recording be deleted. However, it cannot be
fully guaranteed that the recording did not influence pa-
tient behavior.

Quality of life was assessed using the MLHFQ and the
SF-12. Including additional validated generic QoL ques-
tionnaires could have provided a more comprehensive
evaluation of the intervention’s effects.

American Heart Journal
April 2025

Despite these limitations, this study had several
strengths: Given the high prevalence of heart valve dis-
ease' and the adverse effects on recovery after heart
valve surgery,” it is important to extend the promis-
ing findings of the predecessor study (PSYHEART study)
to the population of heart valve patients. The ValvEx
study was the first multicenter study testing a psycho-
logical preoperative intervention aiming at optimizing
treatment expectations in valvular patients to harness
placebo mechanisms in clinical practice. The EXPECT
intervention can be easily integrated into everyday clin-
ical practice and is feasible for interested patients.?® It
was carried out before surgery, which has been identi-
fied as an important aspect of the implementation of an
intervention in the past.®”> Important outcomes in the
treatment of heart valve disease, such as health-related
quality of life,'>*""7% were taken into account. The anxi-
ety that frequently occurs before heart valve surgery and
which may hinder recovery’®”> was measured with the
APAIS with specific reference to the surgery and anesthe-
sia, which provides additional insights beyond general
state anxiety.“ Investigating the need for information as
a moderator has been recommended several times’!:7°
and allows differential conclusions about the effective-
ness of the intervention for patients with different levels
of need for information.”’

Conclusion

The benefit of a preoperative psychological interven-
tion depends on the need for information of the patients.
Only patients with a high need for information profited
from the intervention. Given that intervention effects
vary by information-seeking style, a preoperative screen-
ing of the need for information is recommended to iden-
tify those patients who may benefit from an expectation-
focused intervention or more detailed information before
undergoing valvular surgery. For patients with upcoming
heart valve surgery and a high need for information, it
seems advisable to offer an expectation-optimizing inter-
vention. Research suggests that baseline psychological
aspects predict postoperative outcomes independently
of medical risk factors, making preoperative psycholog-
ical preparation a crucial part of prehabilitation to im-
prove healthcare. Further research should corroborate
our findings. Future studies should therefore stratify for
the need for information and sex to ensure valid results.
Thereby, it could be helpful to vary the dose and to in-
vestigate the effect of the EXPECT intervention for other
patient groups and treatments.
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