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ABSTRACT
Objectives: This study examined the feasibility of a research protocol for assessing psychological flexibility in patients with 
chronic pain to gain insight into the uniqueness of different phenotypes of psychological flexibility and to tentatively test whether 
psychological flexibility is associated with effective adaptation to chronic pain.
Methods: In a cross-sectional study, in twenty patients with chronic pain, different phenotypes of psychological flexibility and 
a variety of positive and negative health indicators were assessed. Correlations were explored to determine the unicity of the 
different phenotypes of psychological flexibility and to test their associations with chronic pain.
Results: All phenotypes of psychological flexibility could be assessed reliably in this patient group. Preliminary findings sug-
gest that all phenotypes assess unique flexibility aspects (79% of the intercorrelations were less than moderate; > −0.30, < 0.30). 
Higher levels of different psychological flexibility phenotypes were generally associated with higher positive health indicators 
and lower negative health indicators (70% of the moderate correlations; ≤ −0.30 or ≥ 0.30 were in the expected direction).
Conclusions: Results confirm that the protocol is feasible for large-scale research in patients with chronic pain and that it is 
useful to further investigate the different phenotypes of psychological flexibility in relation to optimal adaptation to chronic pain 
in a longitudinal study.
Practice Implications: Psychological flexibility is a potentially important future target in the treatment (e.g., biofeedback, cog-
nitive behavioral therapy, mindfulness) of patients with chronic pain.
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1   |   Introduction

Chronic pain is one of the most prevalent health problems in 
the world [1], being defined as an unpleasant sensory and emo-
tional experience associated with, or resembling that associated 
with, actual or potential tissue damage [2]. Overall, nearly 1 in 
5 citizens will experience chronic pain during their lifetime [3]. 
Chronic pain is multidimensional in nature [4], demonstrating 
the influence of biological, social, existential, and psychological 
factors in the development, increase, or maintenance of chronic 
pain [5–7].

Chronic pain provides a substantial burden on the patients' so-
cial environment, employers, healthcare systems, and society 
in general [8]. For the individual patient, chronic pain impacts 
quality of life (QoL) and participation in, for example, family 
life, social activities, and work [3, 9, 10].

Despite a general negative impact, there is no direct correlation 
between the level of pain that patients experience and their QoL 
and level of participation [11, 12]. Since each patient deals with 
chronic pain differently, there is variation in adaptation. This 
implies that individual characteristics might play a meaningful 
role in adaptation to the impact of chronic pain for individual 
patients.

A lot of research has been done on psychological factors that im-
pact the development and maintenance of chronic pain, such as 
negative affect, distress, trauma, and catastrophizing [13]. Yet, 
much less is known about psychological factors that are associ-
ated with adaptation to chronic pain, which could contribute to 
experiencing a life that is as healthy and meaningful as possi-
ble despite the pain. This should be clarified in order to develop 
new, more personalized multidimensional treatment strategies 
for patients, or it may contribute to the prevention of the devel-
opment or maintenance of chronic pain.

Previous reviews have shed some first light on the psycholog-
ical adaptation to chronic diseases and refer to the fact that 
it is a dynamic, continuous process, facilitating a balance in 
different domains of life, and an experience of optimal QoL, 
in which physiological, cognitive, emotional, and behavioral 
aspects and goal adjustment play a role [14–17]. It is largely 
unclear which individual factors contribute to optimal ad-
aptation; however, a promising psychological factor in the 
face of adaptation is psychological flexibility. Kashdan and 
Rottenberg have demonstrated that psychological flexibility 
plays an important role in (psychological) health in relation 
to the continuously changing nature of everyday life [18]. The 
core of psychological flexibility refers to the ability to contin-
ually respond and adapt to changing circumstances and ex-
periences, such as thoughts, feelings, and events, over time, 
thereby balancing competing desires, needs, and life domains, 
and enhancing optimal well-being [18].

Because of the multidimensional nature of the concept of psycho-
logical flexibility, different phenotypes have been distinguished. 
Cognitive flexibility is the ability to shift a course of thought or 
action according to the changing demands of the situation [19]. 
Emotional or expressive flexibility is the ability to both enhance 
and suppress emotion in the face of situational demands [20]. 

Behavioral or coping flexibility is the ability to modify one's 
coping strategies adaptively to meet the demands of different 
stressful situations [21]. Goal setting flexibility or goal adjust-
ment capacities have been defined as individual differences in 
goal disengagement and goal reengagement capacities when a 
goal becomes unattainable [22]. Finally, psychophysiological 
flexibility is seen as the ability of the parasympathetic nervous 
system to return to a resting state or homeostasis in the face of 
constantly changing physiological and environmental demands. 
Heart Rate Variability (HRV) is a relevant biomarker of this ca-
pacity to adapt physiologically [23, 24].

For patients suffering from chronic pain, all phenotypes of 
flexibility appear to be of added value in relation to adequate 
adaptation, as they are associated with a diversity of physical 
and mental health indicators in different chronic pain samples 
[25–34]. To the best of our knowledge, all different phenotypes 
of psychological flexibility have never been investigated simul-
taneously (Figure 1). It is therefore still largely unclear whether 
there is conceptual overlap and whether, and to what extent, 
they make a unique contribution to adaptation to chronic pain. 
To gain more insight into this, it is therefore necessary to study 
all phenotypes simultaneously.

The primary aim of this study is to assess the feasibility of the 
measurement of aforementioned different phenotypes of psycho-
logical flexibility in a heterogeneous chronic pain population. In 
addition to feasibility, a tentative exploration will be conducted 
of whether the different phenotypes of flexibility described in 
the literature are unique or whether there is an overarching flex-
ibility construct, and the relationship between these phenotypes 
of flexibility and positive and negative health indicators to gain 
insight into the ability of patients to adapt to chronic pain.

2   |   Methods

2.1   |   Participants

Participants for this feasibility study were recruited from an 
academic ambulatory pain center, who were referred by their 
general practitioner. To participate in this study, patients 
had to meet all the following inclusion criteria: chronic pain 

FIGURE 1    |    Conceptual model on the role of psychological flexibil-
ity in the adaptation to chronic pain. *Personal health is operational-
ized using various positive and negative health indicators. In this study: 
Mental well-being, participation, pain, fatigue, anxiety, depression, 
pain catastrophizing, and health care consumption.
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(≥ 3 months), age between 18 and 70 years proficiency in the 
Dutch language, and provide written consent. Exclusion crite-
ria were: sedating medication that influenced daily cognitive 
functioning at the time of the study, current severe psychiatric 
disorder (e.g., schizophrenia, severe behavioral disorder, major 
depressive episode, panic or anxiety disorder) interfering with 
at least moderate to normal functioning at the time of the study, 
major vision or hearing problem or major motoric impairment 
causing problems executing neuropsychological tests, and atrio-
ventricular (AV) conduction disorder for which the patient re-
ceives medication, because it affects the beat-to-beat intervals, 
which is important for measuring HRV.

2.2   |   Procedure and Design

In a cross-sectional design, a member of the treatment team 
contacted all patients who met the inclusion criteria by tele-
phone prior to their appointment at the pain center, providing 
general information about the study. If patients showed inter-
est in the study, they received written information. After three 
to 7 days, patients were called to assess willingness to partici-
pate. During their appointment at the pain center, a physician 
decided whether a patient could participate definitively in the 
study based on the exclusion criteria. Written informed consent 
was obtained from the patient. Table 1 provides an overview of 
all measurements. Participants completed part of the question-
naires online prior to their appointment, as a part of the routine 
measurements of the pain center; the remaining questionnaires 
were administered directly after the appointment with the phy-
sician at the pain center. The questionnaires for this study were 
completed by participants on a computer, which took approx-
imately 25 min. Besides these aforementioned measures, sev-
eral demographic and disease-related variables were assessed 
(Table  2). After completing the questionnaires, two neuropsy-
chological tests were administered by the researcher, which took 
approximately 20 min, and a 3-min HRV measurement. HRV 
measurements were on the short side and we did not consider 
the influence of confounding factors (e.g., alcohol, caffeine) [35].

The study (protocol number 2018–4868) has been reviewed and 
approved by the ethics committee of the Radboud University 
Nijmegen Medical Center.

2.3   |   Measures

A diversity of psychological flexibility measures and positive 
and negative health indicators were completed by all partic-
ipants. Information on the measurement instruments used, 
their (sub)scales, internal consistency, and interpretation can be 
found in Table 1.

2.4   |   Statistical Analysis

To examine the associations between the different phenotypes 
of psychological flexibility and between the different flexibili-
ties and positive and negative health indicators, Pearson correla-
tions were calculated, except for Health care consumption, for 
which Spearman correlations were calculated due to the skewed 

distribution and nature of the answer categories. Correlation co-
efficients with absolute values between 0.10 and 0.30 were con-
sidered weak, between 0.30 and 0.50 as moderate, and ≥ 0.50 as 
strong [54]. All statistical tests were two-tailed and significant 
results (p < 0.05) are noted as such, but due to the small sample 
size, significance is considered less important than the size of 
the correlations. Statistical analyses were conducted using SPSS, 
version 29.0 (IBM SPSS Statistics, Somers, N.Y.). Due to revers-
ing polarity of three measurements (Table 1), higher scores on 
all flexibility measures indicate more flexibility, higher scores 
on all positive health indicators indicate a better health out-
come, and higher scores on all negative health indicators indi-
cate a worse health outcome.

3   |   Results

3.1   |   Participant Characteristics

In total, 21 patients participated in the study. One patient 
dropped out during the study due to excessive pain, which was 
not induced or aggravated by performing the research protocol. 
Data of this dropout has not been included in this study. The 
mean age of the participants was 52.8 years, and 60% were fe-
male and 40% male. The participants were heterogeneous in 
the localization of their pain (Table 2). The most commonly re-
ported localization of pain was the lower extremities (60%) and 
the back (50%) and, as expected in an academic pain center, in 
the majority of participants (75%) the pain symptoms were long-
lasting (longer than 2 years), and the mean pain level was high 
(M = 73.75, SD = 13.46, range 50–100). Mean scores on depres-
sion and anxiety were below the cut-off score of 8, indicating 
no mental distress. However, further analysis indicated that 45% 
of the participants (N = 9) scoring ≥ 8 on depression, and 45% 
(N = 9) scoring ≥ 8 on anxiety, indicating a possible depression 
or anxiety disorder. The mean score on pain catastrophizing 
was also high (M = 24.30, SD = 10.80, range 9–52), but in accor-
dance with expectations in a chronic pain population. A cut-off 
of more than 30 points [52] has been shown to be associated with 
clinical relevance, which was the case for six participants.

3.2   |   Descriptive Statistics

Descriptive analyses were conducted on the eight different 
flexibility measures (Table  3). The two measures of cognitive 
flexibility show quite a lot of variation in reaction time in both 
the switching task (M = 612 ms, SD = 310 ms) and the inhibition 
task (M = 252 ms, SD = 62 ms). Since four participants did not 
meet the cut-off score for participation in the task-switching 
test, the results are based on sixteen participants. Results 
on the self-reported flexibility measures showed generally 
moderate scores with relatively limited variation: Expressive 
Flexibility (M = 3.69, SD = 0.69), Coping Flexibility Versatility 
(M = 2.65, SD = 0.72), Coping Flexibility Reflective (M = 2.54, 
SD = 0.66), Goal Disengagement (M = 2.56, SD = 0.70), and Goal 
Reengagement (M = 3.18, SD = 0.62). Results on the psychophys-
iological flexibility measure (HRV) showed a lot of variation 
(M = 25, SD = 15). All HRV measurements were 3 min, except for 
one. Due to a large amount of noise, the first 30 s were deleted in 
this measurement.
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3.3   |   Feasibility

Completing the entire study protocol took participants ap-
proximately 45–60 min and proved easy to complete for all 
participants. The research protocol was easily applicable. 
The instructions for the neuropsychological tests were clear 
to all participants and ensured adequate administration. No 
questions were asked or ambiguities were reported when 
completing the questionnaires. Administration of the HRV 
measurement also presented no practical problems and no ob-
jections were expressed by the participants. The instruments 
provided valid measurements of the different psychological 
flexibilities and positive and negative health indicators, show-
ing sufficient variability. No potential risks or practical issues 
have been identified that warrant modification of the protocol 
for future research.

3.4   |   Measures of Psychological Flexibility 
and Health in Patients With Chronic Pain

To get a first impression of the uniqueness of all flexibility 
measures, the correlations between the eight different flexibil-
ity measures were explored by means of Pearson correlations. 
Besides six moderate to (very) strong correlations (r = −0.38 to 
r = 0.71), 22 of the total of 28 correlations (79%) were less than 
moderate (Table 4).

To what extent the different psychological flexibility measures 
are potentially buffering the severity and influence of the pain 
on the patient's life, a series of correlation analyses with posi-
tive and negative health indicators are included in Table 5 and 
Table 6. In total, the flexibilities showed a moderate to strong 
relationship with 19 of the 48 (40%) positive health indicators 

TABLE 2    |    Sample characteristics.

Characteristic N (%) M ± SD Range

Age 20 (100%) 52.8 ± 11.9 28–67

Sex

Male 8 (40%)

Female 12 (60%)

BMI 26.5 ± 5.4 16.9–39.7

Highest educational level

Primary education 0 (0%)

Secondary education 15 (75%)

Tertiary education 5 (25%)

Marital status

Living with partner 15 (75%)

Living without partner 5 (25%)

Employed

Yes 9 (45%)

No 11 (55%)

Duration of pain complaints

3–6 months 0 (0%)

6–12 months 4 (20%)

1–2 year 1 (5%)

Longer than 2 years 15 (75%)

Localisation of paina

Lower extremities 12 (60%)

Back 10 (50%)

Abdomen 4 (20%)

Upper extremities + shoulders 4 (20%)

Head + neck 2 (10%)

Thorax 0 (0%)
aPatients could indicate multiple locations.
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(Table  5). Of these correlations, 74% (14/19) were in the ex-
pected direction, meaning that higher levels of flexibility are 
correlated with higher levels of positive health indicators, sug-
gesting a more effective adaptation within a group of patients 
with chronic pain. In addition, the flexibility measures showed 
moderate to strong correlations with 11 of the 48 (23%) negative 

health indicators (Table 6), of which 64% (7/11) were in the ex-
pected direction; higher levels of flexibility were correlated with 
lower levels of negative health indicators.

Closer examination of the correlation analyses of the different 
phenotypes of psychological flexibility and health indicators 

TABLE 3    |    Characteristics of instruments.

Construct Instrument/scales N (%) M ± SD Range

Flexibility Cognitive – switching Letter-number task (ms) 16 (80%) 612.39 ± 309.56 −16.04—1059.23

Cognitive—inhibition Stop signal Test (ms) 20 (100%) 251.68 ± 62.31 78.33–370.95

Expressive FREE expressive 
flexibility (16–96)

20 (100%) 59.00 ± 11.11 40–80

Coping COFLEX 
versatility (0–4)

20 (100%) 2.65 ± 0.72 1.44–4.00

COFLEX reflective 
coping (0–4)

20 (100%) 2.54 ± 0.66 1.50–4.00

Goal adjustment GAS goal 
disengagement (1–5)

20 (100%) 2.56 ± 0.70 1.50–3.75

GAS goal 
reengagement (1–5)

20 (100%) 3.18 ± 0.62 1.83–4.00

Psychophysiological—
HRV

RMSSD 20 (100%) 25.13 ± 15.43 9.00–68.10

Positive and 
negative health 
indicators

Mental Well-being MHCS-F—total 
score (0–5)

20 (100%) 2.82 ± 1.21 0.71–4.21

Participation and 
Autonomy

IPA autonomy 
indoors (0–4)

20 (100%) 1.16 ± 1.03 0.00–3.43

IPA family role (0–4) 20 (100%) 2.03 ± 1.07 0.00–3.86

IPA autonomy 
outdoors (0–4)

20 (100%) 1.96 ± 1.09 0.00–4.00

IPA social 
relations (0–4)

20 (100%) 1.35 ± 0.82 0.00–3.57

IPA work and 
education (1–5)

13 (65%) 2.42 ± 1.08 1.00–4.00

Current pain level VAS pain (0–100) 20 (100%) 73.75 ± 13.46 50–100

Current fatigue level VAS fatigue (0–100) 20 (100%) 58.75 ± 34.75 0–95

Anxiety HADS-anxiety (0–21) 20 (100%) 6.90 ± 4.44 0–16

Depression HADS-depression 
(0–21)

20 (100%) 7.35 ± 5.09 0–18

Pain catastrophizing PCS—total score 20 (100%) 24.30 ± 10.80 9–52

Healthcare 
Consumption

None 0 (0%)

(Indicated by doctor's 
visits last 12 months)

1–2 times 0 (0%)

3–5 times 1 (5%)

6–10 times 8 (40%)

11–20 times 3 (15%)

More than 20 times 8 (40%)

Abbreviation: ms, milliseconds.
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shows that four (cognitive flexibility-switching, expressive flex-
ibility, coping flexibility-versatility, goal reengagement) of the 
eight flexibility measures consistently showed the expected 
direction in the moderate to strong associations (r = −0.35 to 
r = 0.60), both for positive and negative health indicators. For two 
flexibility measures (psychophysiological flexibility and goal 
disengagement), the moderate correlations (r = −0.47 to r = 0.40) 
consistently showed a relationship in the unexpected direction 
with both positive and negative health indicators; a higher level 
of these two flexibility measures was associated with a lower 
level of positive health indicator(s) and a higher level of negative 
health indicator(s). One flexibility measure (coping flexibility-
reflective) showed no relationship at all with health indicators 
and one flexibility measure (cognitive flexibility-inhibition) 
showed a strong relationship (r = −0.58) in the expected direc-
tion and a moderate relationship (r = −0.42) in the non-expected 
direction.

Furthermore, one flexibility measure (flexibility-versatility) 
showed a moderate correlation with 83% (10/12) of the health 
indicators, while all other flexibilities showed a maximum 
of six or fewer (≤ 50%) moderate to strong correlations with 
health indicators. When analyzing more specific health do-
mains (mental, physical), there were only two flexibility mea-
sures (coping flexibility-versatility, goal reengagement) that 
showed moderate correlations with mental health indicators 

(mental well-being, anxiety), meaning that higher levels of 
these flexibility measures were associated with higher men-
tal well-being (r = 0.32, r = 0.31) and lower levels of anxiety 
(r = −0.34, r = −0.31) in a group of patients with chronic pain. 
Regarding health indicators in the physical domain (pain, 
fatigue), there were also two flexibility measures (coping 
flexibility-versatility, goal disengagement) that showed mod-
erate correlations. Higher levels of coping flexibility-versatility 
were moderately negatively related to pain (r = −0.34) and 
fatigue (r = −0.34), while goal disengagement was positively 
related to fatigue (r = 0.41). Finally, four flexibility measures 
(cognitive flexibility-inhibition, coping flexibility-versatility, 
expressive flexibility, goal disengagement) showed a moderate 
to strong positive or negative correlation (r = −0.58 to r = 0.36) 
with pain catastrophizing.

4   |   Discussion and Conclusion

4.1   |   Discussion

The primary aim of this study was to evaluate the feasibility of 
assessing psychological flexibility in all its phenotypical char-
acteristics in a small heterogeneous sample of patients with 
chronic pain and in addition to explore its correlates. It was fea-
sible to test the research protocol and it was easily applicable. No 

TABLE 6    |    Correlations between the different phenotypes of psychological flexibility and negative health indicators, including confidence 
intervals for the moderate to strong correlations.

Flexibility

Correlations

Pain Fatigue Anxiety Depression
Pain 

catastrophizing
Healthcare 

consumption

Cognitive—switching 0.064 (0.813) −0.166 (0.539) 0.062 (0.819) −0.155 
(0.566)

−0.284 (0.287) 0.037 (0.891)

Cognitive—inhibition 0.084 (0.724) 0.019 (0.938) −0.123 (0.605) −0.278 
(0.236)

−0.576** (0.008)
[−812, −180]

0.249 (0.290)

Expressive −0.132 (0.579) −0.050 (0.835) −0.111 (0.641) −0.183 
(0.439)

−0.323 (0.165)
[−0.669, 0.140]

−0.238 (0.312)

Coping—versatility −0.340 (0.143)
[−0.680, 

0.121]

−0.337 (0.146)
[−0.679, 
0.124]

−0.337 (0.146)
[−0.679, 
0.124]

−0.290 
(0.215)

−0.351 (0.129)
[−0.687, 0.108]

−0.282 (0.228)

Coping—reflective −0.113 (0.636) 0.048 (0.841) −0.246 (0.296) −0.114 
(0.633)

−0.226 (0.338) −0.269 (0.252)

Goal disengagement 0.016 (0.947) 0.405 (0.076)
[−0.045, 

0.719]

0.023 (0.922) 0.231 (328) 0.357 (0.123)
[−0.102, 0.690]

0.369 (0.109)
[−0.101, 0.705]

Goal reengagement −0.093 (0.698) 0.013 (0.958) −0.310 (0.184)
[−0.662, 

0.154]

−0.224 
(0.342)

−0.013 (0.955) 0.062 (0.795)

Psychophysiological—
HRV

0.285 (0.223) 0.071 (0.767) −0.113 (0.634) −0.020 
(0.933)

−0.288 (0.217) 0.372 (0.106)
[−0.098, 0.707]

Note: Ns for all flexibilities is 20, except for Cognitive flexibility—Switching (N = 16). Polarities are reversed for both Cognitive Flexibility measures; Switching and 
Inhibition, with higher scores indicating greater flexibility. The correlations highlighted in green indicate positive correlations ≥ 0.30, and the correlations highlighted 
in red indicate negative correlations ≤ −0.30. Exact p-values are in parentheses (), and confidence intervals of the correlations (≤ −0.30 or ≥ 0.30) are in square 
brackets []. All correlations are Pearson correlations, except the correlations with Healthcare Consumption, which are Spearman correlations.
**p < 0.01.
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adverse events were reported. There were no complaints about 
the length or design, and dropout was very low. The instruments 
provided valid measurements of the different psychological flex-
ibilities and positive and negative health indicators, showing 
sufficient variability. Overall, it can be concluded that the re-
search design seems feasible to carry out in a larger study.

Besides feasibility, this study provides some preliminary results 
with indications for relevant further research. First of all, this is 
the first study to our knowledge that demonstrates relationships 
between five different phenotypes of psychological flexibility. 
Since the majority (79%) of the different psychological flexibility 
measures show no or weak (> −0.30 or < 0.30) correlations, it is 
suggested that the different phenotypes of psychological flexi-
bility are indeed measuring different individual characteristics 
and therefore add relevant information on top of each other.

We did, however, find strong correlations (≤ −0.50 or ≥ 0.50) 
between the two concepts of coping flexibility (versatility and 
reflective coping), between coping flexibility-versatility and 
goal reengagement, and between cognitive flexibility-inhibition 
and psychophysiological flexibility (HRV), which are generally 
in line with previous literature in chronic pain or other popula-
tions [42, 55, 56]. As Vriezekolk et al. [42] have suggested, the 
correlation between the two subscales of the COFLEX (versatil-
ity and reflective coping) can be considered lower-order factors 
of the higher construct coping flexibility. The strong correlation 
between coping flexibility-versatility and goal reengagement 
can be explained by the fact that the COFLEX questionnaire is 
partly based on the principles of another goal adjustment ques-
tionnaire: the Tenacious Goal Pursuit (TEN) and Flexible Goal 
Adjustment (FLEX) scales [57]. The coping flexibility-versatility 
scale measures the ability to flexibly use both coping strategies 
(TEN and FLEX) in accordance with personal goals and situa-
tional limitations. Some items of the coping flexibility-versatility 
scale in the COFLEX are thus based on flexibly adjusting unat-
tainable goals, which resembles items of the goal reengagement 
capacities (identify and commit to new goals and start pursuing 
them) of the GAS questionnaire [22], which is a possible expla-
nation for this strong interrelationship. The correlation between 
cognitive flexibility-inhibition and HRV is in line with findings 
in the literature [55, 56] in which various cognitive functions, 
including inhibition, are positively related to resting HRV. Age 
can possibly have a moderating effect on this correlation, where 
both cognitive functions and HRV decline with age [58–60].

Although no definitive conclusions can be drawn based on 
the small sample in this study, overall it can be concluded that 
including all five phenotypes of psychological flexibility in 
follow-up research is relevant to provide an encompassing over-
view of an individual's psychological flexibility.

Besides the interrelationships between the different phenotypes 
of psychological flexibility, results show that 70% (21 of the 30) of 
the moderate to strong correlations (≤ −0.30 or ≥ 0.30) between 
the psychological flexibility measures and positive and negative 
health indicators were in the expected direction, namely higher 
psychological flexibility scores were related to higher positive 
and lower negative health indicators. These results provide a 
preliminary but promising finding that psychological flexi-
bility is associated with better adaptation to chronic pain, and 

findings are consistent with most previous research in chronic 
pain populations and several other populations [27, 34, 61–66]. 
This may be especially important for interventions that focus 
on increasing the adaptive capacity with health outcomes as a 
result [67–69] such as multidisciplinary rehabilitation programs, 
where reducing distress, optimizing chronic pain management, 
and increasing individual patient participation levels are central. 
The current study also showed that higher cognitive, expressive, 
and coping flexibility was associated with less pain catastroph-
izing, which is a very important risk factor in the development 
of chronic pain and is associated with different (pain-related) 
outcomes [70]. As catastrophizing indicates rigid cognitive and 
emotional responses to pain, it can conceptually be seen as the 
opposite of flexibility, explaining their negative association.

Finally, if future research shows that (a combination of) differ-
ent phenotypes play a role in the development or maintenance 
of chronic pain, for example after surgery, pre-operative screen-
ing and treatment may contribute to reducing post-operative 
chronic pain. For example, we know that cognitive flexibility is 
a predictor of less post-operative pain after joint surgery [31, 71].

An unexpected finding was that in 30% (9 of the 30) of the re-
sults, higher psychological flexibility scores were moderately to 
strongly associated with lower scores on positive health indi-
cators and higher scores on negative health indicators. Higher 
goal disengagement was correlated with less participation in 
work and education, more fatigue and catastrophizing about 
pain, and higher healthcare consumption, which is contrary to 
the results of the meta-analysis of Barlow, Wrosch, and McGrath 
[65], but in line with other studies [72–74]. Goal adjustment may 
have more to do with long-term regulation of higher-order goals 
that an individual pursues (throughout life) than with adapta-
tion to everyday situations [22]. In this way, it may conceptually 
differ from the other flexibility measures. A specific character-
istic of the research sample and timing of the measurements in 
this study are possible explanations. Since these patients have 
experienced pain for a long time (75% more than 2 years in this 
sample), without much treatment result, they may realize -being 
referred to an academic pain center- they have to disengage for-
mer goals in life, but do not know yet what the future will look 
like. This may be associated with more catastrophizing, doctor 
visits, fatigue, and less participation. Another possible explana-
tion is found in research by Ramírez-Maestre et al. [72]. Their 
research has also shown that higher levels of goal disengage-
ment are associated with more rumination (part of pain cata-
strophizing) in patients with chronic pain. They indicate that a 
possible cause is that patients continue to ruminate about previ-
ously abandoned (unattainable) goals. Pain catastrophizing can 
also play a (mediating) role in the negative relationship between 
goal disengagement and participation in Work and Education in 
this study. A meta-analysis shows the role of pain catastroph-
izing in pain-related disability [75], which is also found in the 
research of Ramírez-Maestre [72].

Since this is a correlational study, no statements can be made 
about causality. Perhaps a higher level of fatigue or more fre-
quent use of health care leads to a realization that different 
choices have to be made for a more balanced life, and this goes 
hand in hand with disengagement from goals, whether or not 
mediated by catastrophizing [76].
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The negative correlation between cognitive flexibility-inhibition 
and participating outdoors may be explained by the moderating 
effect of age as well, since cognitive functions (e.g., inhibition) 
decline with age. Younger people may experience more limita-
tions in participation outdoors when they compare themselves 
with peers than older people. Psychophysiological flexibility 
(HRV) showed a negative correlation with participation (indoor, 
outdoor, family role) and a positive correlation with healthcare 
consumption. A possible explanation for this may be that a 
higher resting HRV reflects a higher level of physical activity 
of a person [77, 78]. If there is a higher level of physical activ-
ity, then more limitations may be experienced to participate due 
to the pain. The same could apply to healthcare consumption. 
When pain interferes more with daily life in physically more 
active people, reflected by a higher HRV, it may generate more 
doctor visits to stay as active as possible. Another explanation 
for the unexpected positive association between HRV (and the 
same applies to Goal disengagement) and healthcare consump-
tion may lie in the methodological choice to measure health-
care consumption in categorical variables. Two categories (6–10 
doctor's visits last 12 months, more than 20 doctor's visits last 
12 months) appear to account for 40% of the responses each. The 
lack of variance of this variable combined with the small sample 
size of this study may reduce the reliability of the correlation 
coefficient, making consistent and reproducible conclusions dif-
ficult. It may also limit the ability to identify detailed relation-
ships, which may complicate interpretation.

4.2   |   Limitations

Although the feasibility of the research protocol has been 
demonstrated, the generalizability and validity of the results 
of the associations between the different psychological pheno-
types and their associations with different health outcomes are 
limited due to the cross-sectional design and the heterogeneous 
small sample. Longitudinal follow-up studies in a representative 
homogeneous sample reduce bias, increase reliability, and pro-
vide more insight into cause and effect. If psychological flexibil-
ity also plays a role in the development of chronic pain, it may 
be potentially useful to assess psychological flexibility in situa-
tions where patients are at risk for developing chronic pain (e.g., 
before surgery). The validity of this should also be tested in a 
prospective study design.

This study did not account for potential confounders (e.g., med-
ication use, basal activity levels, comorbidities). For follow-up 
studies, it is recommended to control for this to reduce possible 
bias and increase reliability and generalizability. Besides, strati-
fied analyses (e.g., age, gender, number of life stressors, pain se-
verity, pain duration) may provide more insight into differences 
in psychological flexibility based on demographic or clinical 
subgroups.

Although not all specific to this study, there are also some 
weaknesses in the measurement of cognitive flexibility and 
HRV. Twenty percent of the respondents did not meet the cut-
off score to participate in the task-switching test, leading to 
invalid measurements of this part of cognitive flexibility. HRV 
measurements were successful in 19 of 20 participants, with the 
remaining participant producing a noisy, and thus less stable 

measurement. HRV measurements were on the short side, and 
we did not consider the influence of confounding factors (e.g., 
alcohol, caffeine) [35].

The HRV measurement was shortened due to the overall length 
of the protocol and, given the scope of this study, the most im-
portant thing was to get an impression of the feasibility of mea-
suring HRV using a chest strap and a phone app. Although there 
is evidence that root mean square of successive differences 
(RMSSD) values from short HRV measurements (1 min) are as 
reliable as those from standard 5-min measurements [43], this is 
a weakness of the current study.

Another limitation of this study is that the measurements were 
carried out at different times, thus causing methodological prob-
lems. Some measures (depression, anxiety, and pain catastro-
phizing) were taken online before the appointment at the pain 
center, whereas the rest of the measurements were all performed 
after the physician's appointment at the pain center. Besides 
this, a physician's visit is potentially stressful, which may in-
terfere specifically with the neuropsychological tests [79] and 
HRV-scores [80]. In follow-up research, it is recommended to 
obtain more stable data for task-switching, to take a longer-term 
and thus more reliable measurement of HRV, and to perform 
the entire research protocol at the same time and at a preferably 
non-distressing moment.

Due to the five separate scales of the measure of participation 
and the lack of a total score, it was difficult to unequivocally 
conclude whether there is a trend between the different pheno-
types of psychological flexibility and participation. In follow-up 
research, it is advised to use a different instrument than the IPA 
for interpretation matters.

Valuable patient insights were not used in the design of this 
study. For future studies on this topic, it would be advised to 
involve patients in the design of the longitudinal study to best 
align the research question and outcome measures with pa-
tients' needs and priorities and to receive additional suggestions 
for recruiting respondents.

Finally, an important aspect of many flexibility models or the-
ories is the continuous flexible interaction between person and 
situational demands. In the current cross-sectional study, en-
vironmental factors as such were not taken into account. The 
person's ability to be or maintain healthy also depends on the 
amount or severity of stressors they experience or resources a 
person has [81, 82]. Both stressors (nature, size, quantity) and 
(social) resources (support from family or friends, stable rela-
tionships, stable income, etc.) that cause or reduce stress can 
therefore be a good addition to follow-up research.

4.3   |   Conclusion

The primary aim of this study, feasibility of measuring the dif-
ferent phenotypes of psychological flexibility with the described 
research protocol, has been achieved. In addition, the results 
of the study provide sufficient support to include all five differ-
ent phenotypes of psychological flexibility in further studies. 
Although generalizability and validity are limited due to the 
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small sample, the results provide preliminary indications that 
all phenotypes are unique constructs and that they all, more or 
less, play a potential role in adaptation to chronic pain, as indi-
cated by different health outcomes.

Future longitudinal studies can provide more insight into 
whether and to what extent different phenotypes of psychologi-
cal flexibility are actually important factors in effectively adapt-
ing to or preventing chronic pain.

4.4   |   Practice Implications

These results suggest the potential importance of psychologi-
cal flexibility in optimal adaptation to chronic pain, making it a 
possible (psychotherapeutic) target in the treatment of patients. 
In line with prior research, all phenotypes of psychological flex-
ibility have been described as potential targets in treatment to 
learn to adapt to chronic pain or reduce symptoms [67–69, 83–88]. 
Biofeedback training or mindfulness-based interventions may 
improve autonomic regulation; by performing a cognitive train-
ing, cognitive flexibility can be improved, while therapies such as 
cognitive behavioral therapy may promote adaptive coping strate-
gies and emotion regulation. Finally, in the context of adaptation, 
it may be important to focus on letting go of unachievable goals 
and formulating achievable goals, especially within rehabilitation 
programs for patients with chronic pain. Interventional studies 
targeting (a combination of) psychological flexibility phenotypes 
should lead to measurable improvements in pain management 
outcomes. Finally, if psychological flexibility also plays a buffer-
ing role in the development of chronic pain, it may be potentially 
useful to assess psychological flexibility before surgery and pro-
vide prehabilitation training aimed at increasing it.
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