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A B S T R A C T

Objective: Psychological inflexibility (PIF), the inability to adapt to changing circumstances and engage in be
haviors that are consistent with one’s values, has been associated with distress and impaired quality of life. To 
date only a paucity of studies have examined the role of PIF in people with cardiovascular disease. Hence, the 
current study will examine the association between PIF and depression, anxiety, and health-related quality of life 
in a large, prospective, Dutch, cardiac sample.
Methods: A total of N = 302 cardiac patients were recruited at the Elisabeth-TweeSteden Hospital in The 
Netherlands. Data were collected at baseline, 3- and 6-months follow-up using online questionnaires. Pearson’s 
correlation and Linear Mixed Models (LMM) analysis was performed to answer the research question.
Results: The mean age of the sample was 64 ± 10 and N = 111(37 %) were females. Results showed that at 
baseline, PIF correlated positively with depression (r = 0.58) and anxiety (r = 0.64) symptoms, and negatively 
with both health-related quality of life subscales (MCS r = − 0.56; PCS r = − 0.27). After adjusting for covariate, 
LMM showed that, over time, PIF was positively associated with depression (B = 0.32;p < .001), anxiety (B =
0.32;p < .001), and negatively with Mental (B = -0.81; p < .001) and Physical Component Scale (B = -0.45; p <
.001).
Conclusions: This is the first prospective study to examine the association between PIF and mental health in 
cardiac patients. Results showed that PIF was positively associated with depression and anxiety symptoms and 
negatively with health-related quality of life. Intervention studies are needed to examine whether decreasing PIF 
associates with a decrease in distress and increase in health-related quality of life.

1. Introduction

Cardiovascular diseases (CVDs) are the leading cause of death 
worldwide and are associated with impaired physical and mental 
functioning and quality of life [1]. Over the past decades numerous 
studies have focused on the role of psychological constructs in CVDs, 
resulting in a strong evidence base for the mind-body connection [2]. 
Particularly, the positive association between CVDs and cardiotoxic 
constructs such as stress, depression, and anxiety has been demonstrated 
in multiple studies [3]. However, the potentially protective role of 
positive psychological constructs such as positive affect, optimism, and 
resilience has received less attention. Although promising, the findings 
from existing studies have been mixed with small to moderate effect 
sizes [4–6]. The lack of a strong evidence base regarding the 

(magnitude) of the role of positive psychological constructs in mental 
and physical functioning of people with CVDs, could partly be attributed 
to [1] methodological shortcomings (e.g. small sample size, cross 
sectional design) of the studies, and, [2] lack of sensitive tools to assess 
positive constructs. Hence, it has been advocated that more research is 
needed in this field as there is evidence to suggest that enhancing pos
itive psychology constructs could improve mental and physical func
tioning related to CVDs throughout the lifetime [5,7].

One of the promising positive constructs that has been proposed to be 
a fundamental aspect of health is psychological flexibility (PF). Psy
chological flexibility has been defined as “the ability to [1] adapt to 
fluctuating situational demands, [2] reconfiguring mental resources, [3] 
shifting perspective, and [4] Balancing competing desires, needs, and life 
domains” [8] reflecting the ability to easily adapt to changing 
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environmental and situational demands that are aligned with personal 
values [9]. People who show high PF are able to shift behavioral rep
ertoires in pursuit of personal goals and thus more likely to adapt to 
changing circumstances such as living with a chronic condition [8]. 
According to the Hexaflex model [9,10] which underpins Acceptance 
and Commitment Therapy (ACT) psychological flexibility is perceived as 
a two-factor model with PF being a protective factor of mental health 
and psychological inflexibility (PIF) being a risk factor. Accordingly, 
previous studies showed that PF is positively associated with mental and 
physical health outcomes in the general population and in people with 
chronic conditions [8,11,12]. While PIF has shown to be associated with 
depression and anxiety in the general population, as it may be indicative 
of rigid thinking patterns (e.g. rumination) and avoidance behaviour 
[13–15].

Living with a chronic condition such as cardiac disease can be very 
challenging at times (e.g. adhering to medication regime, living with 
impaired physical functioning) and requires the ability to adjust to 
various changes. Hence, being psychologically inflexible could 
contribute to the onset of distress, impaired quality of life, and subse
quently negative health outcomes. However, only a paucity of studies 
have examine this association in people with cardiovascular disease. 
One study showed a negative association between PF and depression 
and stress in people with heart failure [16]. Two other studies showed a 
positive association between PIF and anxiety and depression symptoms 
in adults with (risk factors for) CVDs [17,18]. Given the cross-sectional 
design of the studies and heterogeneous samples, no evidence base could 
be established for cardiac populations. To contribute to a better un
derstanding of factors that could contribute to better mental health and 
quality of life in people with cardiac disease, the current study will 
examine the association between PIF, and depression and anxiety, and 
health-related quality of life in a large, prospective, sample of people 
with stable CVDs. It is hypothesized that, over time, PIF will positively 
be associated with anxiety and depression and negatively with health- 
related quality of life. These findings will add to the establishment of 
a stronger evidence base regarding positive psychology constructs and 
their role in mental health of people with cardiac disease.

2. Method

2.1. Participants and study design

Cardiac out-patients were recruited as part of the AFSTAND study at 
the Elisabeth-TweeSteden Hospital (ETZ) between June 2020 and 
September 2021. Inclusion criteria were being diagnosed with CVD, age 
between 18 and 75 years and having had at least one phone- or video 
consultation with the cardiologist (during the COVID-19 pandemic) in 
the past two months. Participants were excluded in case of a life- 
threatening condition (life expectancy <1 year), psychiatric illness 
history (other than depression or anxiety), or insufficient knowledge of 
the Dutch language.

The AFSTAND study was an observational prospective study where 
patients were assessed at baseline, 3- and 6 months follow-up. The study 
was approved by the Ethics board of ETZ (L1038.2020) and Tilburg 
University (RP291). All participants signed informed consent prior to 
participation.

2.2. Procedure

Patients who received telecare (e.g. telephone consultation; video 
calls with cardiologists) in previous two months, were approached for 
participation by the research assistant from ETZ by telephone. If patients 
met the inclusion and none of the exclusion criteria they were verbally 
informed about the study. Upon verbal agreement to participate, they 
were sent a link by email leading to the online information letter, 
informed consent, and the questionnaire platform (Qualtrics, https: 
//www.qualtrics.com). After reading all the information and digitally 

signing the informed consent, patients were redirected to the online 
baseline questionnaires. Three and six months after the baseline ques
tionnaire, the link for the follow-up questionnaires (via Qualtrics) was 
send by e-mail. If the questionnaires were not completed within one 
week, the patients received up to two reminder phone calls (at all 
measurement points) from the research assistant.

2.3. Measures

2.3.1. Demographic and clinical variables
Demographic and clinical data were obtained using self-report 

measures and patients’ medical record.

2.3.2. Psychological inflexibility
The Acceptance and Action Questionnaire-II (AAQ-II) was used to 

assess PIF. This scale mainly represents experiential avoidance. It con
sists of 7 items rated on a 7-point Likert scale, ranging from 1 (never 
true) to 7 (always true), and has a total score range of 0–49. Higher 
scores indicate a greater degree of psychological inflexibility. The reli
ability and validity are good and superior to the previous AAQ-II [19].

2.3.3. Depression symptoms
The Patient Health Questionnaire depression scale (PHQ-9) is a nine- 

item screening tool for depression, derived from the full Patient Health 
Questionnaire [20]. It can be used either as a diagnostic tool for 
depression or as a severity measure of depressive symptoms. The items 
are scored on a 4-point Likert scale, ranging from 0 (not at all) to 3 
(nearly every day), with a total score range of 0–27. A cut-off ≥10 has 
been suggested to indicate a depressive episode. The questionnaire has 
shown good validity and reliability.

2.3.4. Anxiety symptoms
The Generalized Anxiety Disorder 7-item scale (GAD-7) was devel

oped to be able to briefly assess probable causes of Generalized Anxiety 
Disorder (GAD) [21]. It consists of seven items, ranging from 0 (not at 
all) to 3 (nearly every day), with a total score range of 0–21. It has shown 
good psychometric properties, and a score of ≥10 has been determined 
reasonable to identify cases of GAD.

2.3.5. Health-related quality of life
The 12-item Short Form health survey (SF-12) was administered to 

assess health-related quality of life [22]. The 12 items contribute to 
physical and mental health status that are summed into a Mental 
Component Summary (MCS) and Physical Component Summary (MCS) 
score (score range 0–100, with a higher score indicating better func
tioning). The SF-12 has previously been used in the cardiac population 
and has shown to be a valid and reliable instrument [23].

2.4. Statistical analysis

Stata Software Package (version 17.0) was used to perform all sta
tistical analyses. Descriptive data are presented as means and standard 
deviations (SD) for continuous variables and total number for categor
ical and binary variables and percentages. Correlations between the 
predictor and outcome variables were obtained using Pearsons r. Mean 
differences between the outcome measures for baseline, follow-up at 3 
months (FU1) and follow-up at 6 months (FU2) were analysed with the 
Kruskal-Wallis test by ranks.

Linear Mixed Models (LMM) was used to determine the association 
between the flexibility scale and the four different outcome measures 
(depression, anxiety, mental health component scale, physical health 
component scale) over time (3 month and 6 month follow up). Data were 
ordered in a panel structure and four different regression models were fit 
for analysis. Each model assessed the predictor, along with a pre
determined set of covariates, on one of the outcome measures. The 
covariates were added to the model based on the assumption they had a 
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potential causal relationship with both the predictor variable and the 
outcome variable, and were not on the causal pathway, and thus had a 
confounding effect on the association between predictor and outcome. 
The following covariates were adjusted for: age, sex, level of education, 
relationship status and Charlson Comorbidity Index CCI.

LMM is an approach based on maximum likelihood and utilizes an 
average of the follow-up data points of the dependent variables simul
taneously. It works well for analysing data when they are missing 
completely at random or missing at random [24].

3. Results

3.1. Sample

A total of N = 356 participants were enrolled in the AFSTAND study 
of whom N = 49 were excluded because the lack of a signed informed 
consent. An addition N = 5 had missing data on baseline measures and 
were not included in the analysis. The total baseline sample included in 
the current analysis consisted of N = 302 participants. Due to loss to 
follow-up the sample at 3 months consisted of N = 226 and at 6 months 
of N = 217. Mean age of the sample was 64 years (SD = 10) and 111 (37 
%) participants were female. For a detailed description of the sample see 
Table 1. There was no evidence of a difference between the different 
time-point measurements of the outcome variables.

3.2. Correlations

Table 2 shows the correlation matrix of the predictor and outcome 
variables. The results showed a moderate - strong correlation between 
PIF and depression (r = 0.58) and anxiety (r = 0.64) was observed while 
a moderate to low association between PIF and MCS (r = − 0.56) and 
PCS (r = − 0.27) was observed.

3.3. Association between PIF and outcomes

When adjusting for the predetermined set of covariates, the results 
showed that PIF was significantly associated with depressive B = 0.32 

(95 % CI: 0.28, 0.37), and anxiety symptoms B = 0.32 (95 % CI: 0.28, 
0.36) over time. Furthermore, a negative association between PIF and 
MCS (B = − 0.81,95 % CI: − 0.94, − 0.69) and PCS (B = − 0.45, 95 % CI: 
− 0.61, − 0.29) was observed.

Results further showed that higher age, not being in a relationship 
and having more comorbidities was associated with higher level of 
depressive symptoms. Higher age, being in a relationship and having 
less comorbidities was in turn associated with a higher mental health 
component score. Finally, having more comorbidities was associated 
with lower physical health component score. See Table 3 for an over
view of all regression coefficients included in this model.

4. Discussion

This is the first, large scale, prospective study to examine the asso
ciation between PIF and distress and health-related quality of life in 
people with cardiovascular disease. The results showed that PIF was 
associated with higher depression and anxiety symptoms and decreased 
health-related quality of life (mental and physical).

Current findings are in line with previous studies showing an inverse 
association between PF and distress and a positive association with 
health-related quality of life in physically healthy people [8,14,25]. 
Also, comparable results have been found in people with other chronic 
conditions [11,17,26] and people with cardiac disease [16,18]. Current 
results add to the existing literature by showing that PIF is significantly 
associated with mental health over time in a stable CVD sample. These 
finding contribute to establishment of an evidence base regarding 
mental health protective psychological constructs in cardiac patients. 
According to the Hexaflex model [9,10], PF and PIF are perceived as 
respectively, protective and risk factors for mental health problems. 
However, whether intervening on these constructs also results in better 
mental (and subsequently cardiac) health outcomes in people with 
cardiac disease, remains to be examined in future studies.

Further examining the role of PIF in cardiac samples could particu
larly be beneficial as it may add to better cardiac health related out
comes. The association between PIF, and health outcomes in people with 
CVDs could be two-fold: [1] PIF is related to increased mental health 
problems such as anxiety and depression which are, in turn, both 
established risk factors for CVDs and contribute to adverse outcomes 
[3,27]; [2] PF is shown to be associated with cardiac healthy behaviors 
[8] which are subsequently related to better health outcomes in people 
with CVDs [28,29]. Based on these findings it could be speculated that 
increasing psychological flexibility could lead to better mental and 
subsequently better cardiac health outcomes. The AAQ-II is a brief 
measure that can give an indication for ACT treatment. ACT has been 
applied to alleviate mental health and adjustment problems in various 
populations, and is shown to be an effective and acceptable treatment 
option [30,31]. However, within the cardiac population evidence for its 
effectiveness is lacking [32]. Hence, more research is needed to examine 
the potential role of ACT treatment in people with cardiac disease.

The current findings should be interpreted in the light of the study 
limitations. Psychological inflexibility was assessed using the 7-item 
AAQ-II questionnaire. Although widely used and validated, the AAQ-II 
measure has been criticized for not sufficiently discriminating be
tween PIF and general distress [33] indicating that more research is 
needed regarding the assessment tool and its sensitivity. More recently, 

Table 1 
Baseline sample characteristics.

Baseline (N 
= 302)

3 months (N 
= 226)

6 months (N 
= 217)

p- 
value

n(%) or mean(SD)

Age 64.0 (10.0)
Female Sex 111 (37 %)
Level of education

Low 203 (67 %)
High 99 (33 %)

In a relationship 261 (86 %)
Current Smoker 31 (10 %)
Psychotropic 
Medication 36 (12 %)
Current 
Psychotherapy 20 (7 %)
Diabetes 44 (15 %)
Myocardial Infarction 76 (25 %)
Heart Failure 130 (43 %)
Charlson Comorbidity 
Index 3.4 (2.0)
Depression 3.9 (4.1) 3.9 (4.1) 4.3 (4.6) 0.59
Anxiety 3.0 (4.0) 3.3 (4.3) 3.0 (3.4) 0.61
SF-12 mental 
component scale 45.8 (10.6) 45.8 (10.6) 45.3 (11.9) 0.89
SF-12 physical 
component scale 42.3 (11.6) 42.3 (11.6) 43.2 (11.9) 0.56

AAQ-II: acceptance and action questionnaire; PHQ-9: Patient Health Question
naire; GAD-7: Generalized anxiety disorder questionnaire; SF-12: Short Form 
Questionnaire. Questionnaires PHQ-9, GAD-7 & SF-12 were measured at three 
different time points.

Table 2 
Correlations.

AAQ-II PHQ-9 GAD-7 MCS PCS

AAQ-II 1.00
PHQ-9 0.58 1.00
GAD-7 0.64 0.76 1.00
MCS − 0.56 -0.78 − 0.68 1.00
PCS − 0.27 -0.53 − 0.38 0.69 1.00
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a new measure (CardioVascular Disease Acceptance and Action Ques
tionnaire – CVD-AAQ) specifically aimed at assessing PIF in people with 
cardiac disease has been developed by Spatola et al., and has shown to 
be associated with distress and well-being in cardiac patients [18]. As 
this is a disease specific measure, it might be able to tap into the asso
ciation between PIF and outcomes with higher sensitivity as compared 
to the general AAQ-II measure and thus further shed light on this 
important association. Also taking into account the temporal and 
personalized aspect (accounting for individual differences in pursuing 
valued goals) of PIF, real-time measures using experience sampling 
methods would be advocated to further elucidate the potential of this 
construct [34]. Second, current findings are based on a sample of people 
with stable cardiac disease and cannot be generalized to the whole 
cardiovascular population. Nevertheless, this is the first large scale 
prospective study to examine the association between PIF and distress 
and health-related quality of life in people with cardiac disease. Our 
findings indicate that being less psychologically flexible is associated 
with adverse mental health and impaired health-related quality of life. It 
would be recommended to evaluate whether identifying people with 
high levels of PIF, and offering them additional support (e.g. ACT 
therapy), will result in decreased distress and improved quality of life.
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