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Abstract
Background  Persistent physical symptoms (PPS) can significantly impair health-related quality of life (HRQoL) and 
are often accompanied by psychiatric comorbidity. Psychological flexibility (PF), characterized by the ability to adapt 
functionally and congruently to diverse situations based on personal values, may play a crucial role in determining 
HRQoL. This study aims to examine the associations between symptoms of depression, anxiety or insomnia or PF and 
HRQoL among individuals with PPS associated with (i) the indoor environment (IE), (ii) chronic fatigue, or (iii) both.

Methods  We utilized the baseline data (n = 103) from a randomized controlled trial focused on improving the HRQoL 
of individuals (mean age 46.1, SD 7.8, 86% women) experiencing PPS associated with IE or chronic fatigue. Self-report 
questionnaires were administered to evaluate symptoms of depression, anxiety, insomnia, and dimensions of PF, 
including acceptance, cognitive fusion, and thought suppression. The primary outcome was HRQoL, assessed using 
a 15D questionnaire. The association between symptoms, PF dimensions, and HRQoL was examined using Pearson’s 
correlation and ANCOVA.

Results  Symptoms of depression, anxiety, and insomnia were negatively associated with HRQoL (p <.001) across all 
participants. Among individuals with PPS associated with IE, higher PF was significantly associated with higher HRQoL. 
No association was found between PF and HRQoL in those with chronic fatigue-associated PPS or both conditions.

Conclusions  PF associated with positive outcomes in HRQoL in individuals with PPS associated with the indoor 
environment, but not in those with chronic fatigue. Further research on the differences between these groups is 
warranted to enhance treatment targeting.

Trial registration  Clinicaltrials.gov NCT04532827 (registered 26.08.2020).
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Background
Persistent physical symptoms (PPS) refer to a unify-
ing concept of prolonged symptoms and syndromes 
such as PPS associated with environmental factors or 
chronic fatigue. PPS lead to poor quality of life, substan-
tial functional impairments, work disability, or daily life 
limitations [1–3]. These symptoms are often multiple, 
non-specific and exhibit in various organ systems, and 
may include dizziness, headaches, fatigue, and cognitive 
difficulties, such as concentration problems [1, 4]. PPS 
pose a challenge to the healthcare system, as PPS often 
correspond poorly to underlying disease. This leads to 
repeated but inconclusive clinical examinations and 
a lack of effective treatments, contributing to patient 
uncertainty and feelings of dismissal [5, 6]. Exploring 
the processes that perpetuate PPS and their impact on 
health-related quality of life (HRQoL), an individual’s 
perceived physical, mental, and social well-being related 
to their health conditions and ability to function, could 
improve outcomes by enabling targeted treatments to 
those processes.

PPS associated with environmental factors such as 
indoor air manifest as reactions and symptoms at pol-
lutant levels far below the toxicologically established 
exposure levels. These symptoms, i.e. respiratory tract, 
mucosal, skin and general symptoms often continue 
despite environmental repairs [7–11]. Chronic fatigue-
associated PPS involve a marked reduction in activity lev-
els, post-exertional malaise, and persistent symptoms like 
pain or cognitive difficulties [12, 13]. While these con-
ditions share similarities in symptom profiles and dura-
tion, it’s essential to note that not all individuals with PPS 
fit into one diagnostic category [4]. Thus, it is crucial to 
understand the factors that perpetuate symptoms.

Individuals with PPS share mutual bodily reactivity 
and behavioral patterns in symptom control and man-
agement. Approaches include avoiding triggers (e.g., 
events, environments) linked to symptom manifestation, 
attributing somatic causes to symptoms, and focusing on 
signs of symptoms and catastrophic thoughts [1, 4, 14, 
15, 16]. Such behavioural patterns impact well-being and 
social connectedness, potentially conflicting with long-
term goals for wellbeing. This creates a detrimental cycle 
where rigid pursuits hinder acceptance of the prolonged 
condition, restricting daily lives [17]. Consequently, 
avoidant strategies, meant to control distress, may inad-
vertently worsen functional impairments by reducing 
adaptability to different situations [18].

Recent emphasis has highlighted the significance 
of biopsychosocial processes in comprehending the 

perpetuation of prolonged symptoms [1, 19]. Psychologi-
cal flexibility, consisting of adaptive, trainable behaviors 
facilitated by its subprocesses (acceptance, cognitive 
defusion, present-moment awareness, self-as-context, 
values, and committed action) [18, 20], has emerged as 
a crucial process of well-being in groups with persistent 
physical symptoms (PPS). Psychological flexibility is sug-
gested to improve functioning despite unwanted sensa-
tions, thoughts or emotions [18, 20]. Its´ protective role 
has been recognised for example among adults suffer-
ing from somatic symptom and related disorders [21, 
22], persistent symptoms associated with COVID-19 
[23] or chronic pain [24] for which the recently updated 
definition includes the influence of psychosocial fac-
tors on subjective pain experience [25]. Although there 
is mixed evidence regarding the role of psychological 
flexibility in enhancing the quality of life for those with 
chronic fatigue-associated PPS [26, 27], involvement in 
PPS related to environmental factors remains largely 
unexplored.

Individuals with environmental factors or chronic 
fatigue associated PPS frequently report comorbid symp-
toms of depression, anxiety or insomnia [2, 28]. Mood 
and anxiety symptoms are more prevalent among indi-
viduals with PPS, particularly those with chronic fatigue, 
compared to those without PPS [2, 29]. Poorer quality of 
life and increased functional impairments are noted in 
individuals with multiple comorbidities [2, 30, 31, 32]. 
Previous research has shown that there is a relationship 
between avoidant coping strategies, attempting to control 
or suppress thoughts and feelings reflecting psychologi-
cal inflexibility, and poorer psychological health in adults 
with PPS [33]. Conversely, targeting these behavioral 
patterns has become a promising strategy for improv-
ing psychological health [34, 35]. Given the established 
importance of psychological flexibility for physical and 
mental health, it is reasonable to assume that it also influ-
ences the quality of life in PPS associated with environ-
mental factors or chronic fatigue. However, few studies 
have specifically examined the role of psychological flex-
ibility in these conditions.

In this study, we first aimed to investigate the asso-
ciations between symptoms of depression, anxiety, or 
insomnia and health-related quality of life (HRQoL) 
among working-age adults with persistent physical symp-
toms (PPS) associated with (i) environmental factors, 
(ii) chronic fatigue, or (iii) both. In addition, we aimed 
to respond to the lack of research on the role of psycho-
logical flexibility in these prolonged conditions. Thus, 
secondly, we examined the association between HRQoL 
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and psychological flexibility and psychological inflexibil-
ity (i.e. thought suppression or cognitive fusion), in these 
individuals. Thirdly, we assessed whether HRQoL differs 
between the study groups, and if the symptoms or psy-
chological flexibility are associated with the differences. 
Our hypotheses posited negative associations between 
psychiatric symptoms and positive associations between 
psychological flexibility and HRQoL.

Methods
Study population
The study population consists of participants recruited 
for a randomized controlled trial (Clinicaltrials.gov 
NCT04532827, registered 26.08.2020) carried out in 
Finland by the Finnish Institute of Occupational Health 
(FIOH), University of Helsinki, University of Jyväskylä 
between 8/2020 and 5/2022. Please see the full study pro-
tocol with a detailed description of the recruitment pro-
cedure and inclusion criteria published elsewhere [36].

Inclusion criteria
Table 1. shows the summary of inclusion criteria (see [9, 
12, 37]). Participants enrolled at FIOH were interviewed 
using structured, clinical video-based interviews regard-
ing the inclusion and exclusion criteria.

Inclusion criteria were assessed in a video-based clini-
cal interview conducted by medical doctors (n = 5) spe-
cializing in occupational medicine. A modified version 
of the semi-structured Research Interview for Functional 
Somatic Disorders (RIFD) [38] identified comprehensive 
symptom clusters or disorders. These included cardio-
pulmonary, gastrointestinal, musculoskeletal, neurologi-
cal, general, and other symptoms; fatigue; environmental 
intolerance; health anxiety; depression; anxiety, and other 
mental disorders. The interviewer assessed symptom 
existence, severity, impairment, and potential medical 
conditions contributing to the individual’s symptoms 
and functional impairment. Pre-interview questionnaire 
data served as the interview baseline. Participants need-
ing medical care or further examination were referred to 
healthcare professionals and excluded from the study.

Outcomes
Before the inclusion interview, participants completed a 
structured pre-interview questionnaire on health status, 
with clinical interviews validating health information. 
Here we report the participants´ clinical characteristics.

The primary outcome, health-related quality of life 
(HRQoL), was measured using the 15D questionnaire 
[39]. This utility-based, generic and standardized mea-
sure assesses physical, mental, and social well-being on 
15 questions regarding mobility, vision, hearing, breath-
ing, sleeping, eating, speech, excretion, usual activities, 
mental function, discomfort and symptoms, depression, 
distress, vitality, and sexual activity. Responses, rated on 
a 1–5 scale, indicate the functional impairment in the 15 
categories (1 = no problems, 5 = severe problems). The 
15D yields an overall score ranging from 1 (full health) to 
0 (dead). The reliability and the validity of the measure-
ment have been adequate in Finnish population-based 
studies and comparison to similar instruments [39–42]. 
Scale reliability in this study was good (Cronbach´s 
α = 0.72).

Structured self-report questionnaires assessed second-
ary measures, i.e. symptoms of depression, anxiety, and 
insomnia, as well as psychological flexibility. The Patient 
Health Questionnaire-9 [43], General Anxiety Disorder-7 
[44] and the Insomnia Severity Index [45] were used, 
applying clinical cut-off scores to determine symptom 
severity (for depressive symptoms PHQ-9 < 5 were con-
sidered as none/few symptoms, 5 ≤ mild ≤ 9, 10 ≤ moder-
ate ≤ 14 and 15 ≤ were considered as severe symptoms; 
for anxiety GAD-7 < 5 none/few symptoms, 5 ≤ mild ≤ 9, 
10 ≤ moderate ≤ 15 and 16 ≤ severe symptoms; for insom-
nia ISI ≤ 7 none/few symptoms, 8 ≤ mild ≤ 14, 15 ≤ moder-
ate ≤ 21 and 22 ≤ severe symptoms). These measurements 
have demonstrated good psychometric properties and 
usability in the Finnish population [46–49] with good 
internal consistency in this study (Cronbach´s α for 

Table 1  Summary of inclusion and exclusion criteria of the study 
[36]
Criteria Description
Inclusion
Demographics Employed or studying Finnish-speaking indi-

viduals aged 18 to 65 years, all genders
Symptomatology 
A) Indoor air-related 
symptoms [9, 37] or

A) Indoor air-related symptoms:
Self-reported symptoms attributed to indoor 
(non-industrial) environments including 
multiorgan recurrent symptoms that occur in 
more than one indoor environment or despite 
environmental improvements

B) Chronic fatigue [12] B) Chronic fatigue:
Self-reported post-exertional malaise and/ 
or post-exertional fatigue with unrefreshing 
sleep or sleep disturbances, pain, neurological, 
cognitive and other multiorgan symptoms.

Duration and severity 
of the condition

≥ six months; onset of symptoms with sub-
stantial functional restrictions in daily life less 
than 3 years before the study.

Informed consent Given.
Exclusion
Work situation Not actively participating in the study or work 

life (retired or unemployed) and no return-to-
work plan

Medical reasons Some serious and/or acute medical condition 
that explains the symptoms, severe psychiat-
ric disorders or developmental disorder

Psychotherapy Psychotherapy (current)
Other Patient refusal
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PHQ-9 was α = 0.81, for GAD-7 α = 0.79 and for ISI 
α = 0.85).

Psychological flexibility was evaluated using the Com-
prehensive Assessment of Acceptance and Commitment 
Therapy processes (CompACT) [50], while thought sup-
pression and cognitive fusion reflecting psychological 
inflexibility were measured by the White Bear Suppres-
sion Inventory (WBSI) [51] and Cognitive Fusion Ques-
tionnaire (CFQ) [52].

The CompACT is a 23-item scale, where an individ-
ual rates items of psychological flexibility on a seven-
point Likert scale ranging from 0 (strongly disagree) to 6 
(strongly agree). The scale assesses three sub-processes of 
psychological flexibility, but only the total scale was used 
in this study. The total score ranges between 0 and 138, 
with higher scores indicating greater psychological flex-
ibility. The scale has shown excellent internal consistency 
in previous studies based on Finnish university student 
population [53, 54] and in this study, the scale showed 
good internal consistency (Cronbach´s α = 0.89).

The WBSI, a 15-item questionnaire, measures thought 
suppression, the process of psychological inflexibil-
ity. Chronic thought suppression is related to obsessive 
thinking and negative affect associated with depres-
sion and anxiety. The WBSI is rated on a 5-point scale 
from strongly disagree (1) to strongly agree (5). Total 
scores range from 15 to 75 with higher scores indicat-
ing a greater tendency to suppress thoughts, i.e., a nega-
tive outcome. Studies show that the WBSI is a reliable 
and valid instrument also in Finnish samples [36, 55, 56, 
57]. In this study, the scale showed excellent reliability 
(Cronbach´s = 0.93).

Cognitive fusion, a facet of psychological inflexibility, 
was assessed by CFQ-7 [52]. It gauges the inability to dis-
tance oneself from thoughts, reflecting behavior that is 
overly regulated by cognition and one’s relationship with 
thoughts and beliefs. The CFQ-7 comprises seven items 
rated on a Likert scale (1 = never true; 7 = always true). 
Total scores range from 7 to 49 and higher scores indi-
cate higher levels of cognitive fusion with thoughts, i.e., 
a negative outcome. The CFQ has demonstrated excel-
lent internal consistency and good test-retest reliability in 
previous Finnish study [52, 54]. In this sample, the scale 
demonstrated high internal consistency (Cronbach´s 
alpha = 0.94).

Statistical methods
First, frequencies, means and standard deviations regard-
ing the demographics and clinical data are presented. 
Demographic data was gathered from the pre-interview 
questionnaire and clinical data was combined from the 
questionnaire and clinical interview. Then, the differ-
ences in the distributions of the participants with dif-
ferent symptom groups and clinical characteristics were 

evaluated using χ2 tests. Pearson’s r was used to measure 
the correlations between psychiatric symptoms, psy-
chological flexibility and HRQoL in the whole sample 
and separately for different core symptom groups. Effect 
sizes were interpreted according to Cohen’s r ≥.10 small, 
r ≥.30 moderate and r ≥.50 high strength [58]. The asso-
ciations between psychological flexibility and HRQoL 
are presented on scatter plots, and the regression lines 
were fitted for different symptom groups. R2 estimates 
are given to express the amount of variation in the data 
that processes of psychological flexibility explain the total 
variation of HRQoL. Differences in HRQoL between 
groups based on inclusion criteria (PPS associated with 
IE, chronic fatigue or both) were tested by analysis of 
covariance. Analyses were adjusted for age and gen-
der and in different analyses for psychiatric symptoms 
(measured with PHQ, GAD-7, ISI) and processes of psy-
chological flexibility (measured with CompACT, CFQ, 
WBSI). The level of significance was set at p <.05. As 
women constituted 86% of the sample, we conducted 
the analyses for women only and for both genders. In 
addition, as COVID-19 infection has been linked with 
chronic fatigue-related PPS [59], we conducted sensi-
tivity analyses by excluding those with COVID-19 self-
reports. Regarding strategies for missing data handling, 
the dependent and independent outcomes do not include 
item-level missing or error values due to coding because 
of the computerized forced protocol for the question-
naires. We used version 27.0 of IBM-SPSS for Windows 
(SPSS Illinois, Chicago, Illinois, USA) for the statistical 
analyses.

Results
Table 2 displays demographic data for the study popula-
tion. Participants had a mean age of 46.1 years (SD 7.8), 
with 86% being women. Demographic and most clinical 
factors did not differ among groups with PPS associated 
with IE, chronic fatigue, or both (Table  2). For further 
details, Supplemental Table 1 provides demographics, 
and Supplemental Table 2 summarizes diagnosed dis-
eases from clinical interviews. Notably, the group with 
PPS associated with chronic fatigue had more individuals 
linking symptom onset to COVID-19 infection (p <.001) 
and reported higher symptoms of depression (p =.024).

Bivariate correlations on variables (Table  3) indicate 
large negative associations between depression symp-
toms and HRQoL and a moderate correlation between 
symptoms of anxiety or insomnia and HRQoL (all 
p <.001). Separate analysis in different groups of PPS 
revealed a large negative correlation between depres-
sive, anxiety and insomnia symptoms and HRQoL among 
those with PPS associated with IE (p <.001). Symptoms 
of depression had large (p <.001) and insomnia symp-
toms moderate (p <.01) negative correlation with HRQoL 
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among those with chronic fatigue-associated PPS. Only 
symptoms of depression had a large negative correlation 
among those with both conditions (p <.01) (Table 3).

Figures 1, 2 and 3. show scatter plots for the association 
between factors of psychological flexibility and HRQoL. 
Among the group of IE-related PPS, psychological 

flexibility (as measured by CompACT) was significantly 
(** p <.01) associated with HRQoL whereas among those 
with chronic fatigue-associated PPS or both conditions, 
we observed small and non-significant or nearly no asso-
ciation between psychological flexibility and HRQoL. 
Among those with IE-associated PPS, psychological 

Table 2  Demographic and clinical data of the study participants
All
n % M Sd Min Max

Gender Woman 89 86.4
Man 14 13.6

Age 103 46.1 7.8 30.0 63.0
Marital status Unmarried 17 16.5

Married or cohabit 70 68.0
Divorced 16 15.5

Education Low 1 1.0
Middle 43 41.7
High 59 57.3

Occupational status Higher non-manual 12 11.7
Lower non-manual 48 46.6
Manual 43 41.7

Working, years sum 103 23.4 9.9 5.0 45.0
Self-reported health Extremely good 0 0.0

Good 23 22.3
Mid 42 40.8
Poor 36 35.0
Extremely poor 2 1.9

Number of self-reported chronic diseases per participant None 3 2.9
Physical disease 95 92.2 3.5 2.5 0 17
Mental disorder 57 55.3 0.7 0.8 0 3
Functional disorder 73 75.7 1.1 1.0 0 4
All 100 97.1 5.4 3.3 0 24

  PHQ-9 None 41 39.8
Mild 40 38.8
Moderate 16 15.5
Severe 6 6.0

  GAD-7 None 59 57.3
Mild 39 37.9
Moderate 4 3.9
Severe 1 1.0

  ISI-7 None 36 35.0
Mild 49 47.6
Moderate 15 14.6
Severe 3 2.9

Covid-19 22 21.4
Sick leave, days during the preceding 6 months 92* 98 18.5 36.8 0.0 180.0
Physician visits, during the preceding 6 months 103 4.9 5.5 0.0 50.0
* 11 cases missing due to coding error

M = Mean; Sd = Standard deviation

Number of self-reported chronic diseases per participant = The number and percentage columns indicate the number of participants with at least one disease or 
disorder

GAD-7 = General Anxiety Disorder-7, GAD-7 < 5 no symptoms, 5 ≤ mild ≤ 9, 10 ≤ moderate ≤ 15 and 16 ≤ severe symptoms; ISI = Insomnia Severity Index, ISI < 7 
no symptoms, 8 ≤ mild ≤ 14, 15 ≤ moderate ≤ 21 and 22 ≤ severe symptoms; PHQ-9 = Patient Health Questionnaire-9, PHQ-9 < 5 no symptoms, 5 ≤ mild ≤ 9, 
10 ≤ moderate ≤ 14 and 15 ≤ severe symptoms

Covid-19 = Participants reported that Covid-19 was associated with their PPS onset
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flexibility had a high, statistically significant positive cor-
relation (r =.61) with good HRQoL and explained 37% 
(R2 = 0.37) of the HRQoL variation (Fig. 1.). In contrast, it 
had a small and non-significant positive correlation with 
a weak explanatory power among those with PPS related 
to chronic fatigue (r =.22) and those with both condi-
tions (r =.24, R2 = 0.05 for chronic fatigue and R2 = 0.06 
for both) (Fig.  1.) suggesting limited real-world impor-
tance. On the contrary, the tendency to cognitive fusion 
(measured with CFQ) (Fig.  2.) and thought suppression 
(measured with WBSI) (Fig. 3.) had high, statistically sig-
nificant, negative correlations with HRQoL and explained 
41% (R2 = 0.41) and 36% (R2 = 0.36) of the HRQoL among 
those with PPS associated with IE (** p <.01). The corre-
lations were non-significant and small or negligible with 
very small explanatory power between these factors and 
HRQoL among those with PPS related to chronic fatigue 
(r = -.22 for cognitive fusion and r = -.24 for thought sup-
pression, respectively) and with both conditions (r = -.07 
for cognitive fusion and r = -.01 for thought suppression, 
respectively) which indicates limited or no relationship 
with no real-world importance between these factors.

According to the analysis of covariance (ANCOVA), 
the HRQoL differed significantly between study groups: 
those with PPS associated with IE had better HRQoL 
than those with PPS associated with chronic fatigue or 
both conditions (Table  3). ANCOVA further examined 
the differences between PPS groups by adjusting for the 
symptoms of depression, anxiety or insomnia and fac-
tors of psychological (in)flexibility in separate analyses 
(Table 4.). The differences in the level of HRQoL between 
the PPS groups diminished after adjusting for the symp-
toms of anxiety and psychological processes as covari-
ates. They disappeared when the symptoms of depression 
and insomnia were adjusted as covariates. Significant 
effects of symptoms of depression, anxiety, and insom-
nia on HRQoL were observed. Further, also processes of 
psychological inflexibility, cognitive fusion (assessed with 
CFQ) and thought suppression (assessed with WBSI) had 
significant effects on HRQoL in ANCOVA. Also, psycho-
logical flexibility (assessed by CompACT) had a signifi-
cant effect on HRQoL in ANCOVA.

The results for female participants only yielded similar 
results as results for the whole sample (data not shown). 

Table 3  Means (SD) and Pearson´s correlations (95% CI) between health-related quality of life and independent variables
M SD PHQ-9 95% CI GAD-7 95% CI ISI 95% CI

All (n = 103)
HRQoL (15D) 0.80 0.08 − 0.62*** [-0.73, − 0.48] − 0.38*** [-0.54, − 0.21] − 0.47*** [-0.61, − 0.31]
Symptoms of depression
(PHQ-9)

6.49 4.38

Symptoms of anxiety (GAD-7) 4.22 3.12
Symptoms of insomnia (ISI) 9.79 5.17
IE (n = 27)
HRQoL (15D) 0.84 0.08 − 0.72*** [-0.86, − 0.46] − 0.60*** [-0.80, − 0.28] − 0.63*** [-0.82, − 0.33]
Symptoms of depression
(PHQ-9)

3.74 3.37

Symptoms of anxiety (GAD-7) 3.30 2.78
Symptoms of insomnia (ISI) 7.44 4.38
Chronic fatigue (n = 56)
HRQoL (15D) 0.78 0.07 − 0.53*** [-0.69, − 0.30] − 0.29* [-0.51, − 0.03] − 0.41** [-0.61, − 0.17]
Symptoms of depression
(PHQ-9)

8.32 4.37

Symptoms of anxiety (GAD-7) 4.91 3.46
Symptoms of insomnia (ISI) 11.14 4.96
Both (n = 20)
HRQoL (15D) 0.79 0.09 − 0.65** [-0.85, − 0.29] -0.20 [-0.59, 27] -0.23 [-0.61, 0.24]
Symptoms of depression
(PHQ-9)

5.05 3.02

Symptoms of anxiety (GAD-7) 3.55 1.99
Symptoms of insomnia (ISI) 9.15 5.71
*** p <.001

** p <.01

*p <.05

M = Mean; SD = Standard Deviation; 95% CI = 95% Confidence interval

IE = symptoms related to the indoor environment; Both = symptoms related to the indoor environment and chronic fatigue

HRQoL (15D) = 15D Health-related Quality of Life questionnaire; GAD-7 = General Anxiety Disorder-7; ISI = Insomnia Severity Index; PHQ-9 = Patient Health 
Questionnaire-9
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Furthermore, because nearly 34% of those with PPS 
related to chronic fatigue reported that their symptom 
onset was related to COVID-19 -infection, we conducted 
sensitivity analyses by excluding those with COVID-19 
self-reports. Again, except for WBSI, the results were 
like those with all participants suggesting, that the asso-
ciations between HRQoL and psychiatric symptoms 
or psychological processes did not differ by COVID-
19-relatedness. However, psychological inflexibility, 
assessed with WBSI, did not have a significant effect 
[F(1,75) = 2.83, p =.10, ηp

2 = 0.04] on HRQoL in ANCOVA 
among participants who associated onset of chronic 
fatigue with Covid-19.

Discussion
In this study, we examined the associations of health-
related quality of life (HRQoL) and psychological (in)
flexibility or psychiatric symptoms in working-age adults 

with persistent physical symptoms (PPS) associated with 
the indoor environment (IE), chronic fatigue, or both. 
Our results revealed a significant association between 
depressive symptoms and poor HRQoL among them. 
However, the associations with anxiety and insomnia 
symptoms were somewhat weaker. Additionally, there 
was a notable connection between psychological flexibil-
ity and HRQoL but unexpectedly, variations emerged in 
the associations across the three conditions: We found 
a relatively strong link in the associations among those 
individuals with PPS associated with the IE, compared 
to very small associations with no real-world importance 
among those with PPS related to chronic fatigue or both 
conditions. These findings suggest that the impact of psy-
chological flexibility on HRQoL varies based on the spe-
cific PPS condition.

Our study found variations in HRQoL among differ-
ent clinical groups of PPS. Specifically, those with PPS 

Fig. 1  The association between Psychological flexibility assessed by the Comprehensive assessment of Acceptance and Commitment Therapy (Com-
pACT) and Health-related Quality of Life. 15D HRQoL = Health-related Quality of Life; PPS group = Persistent Physical Symptom group; Indoor environ-
ment = PPS associated with indoor environment (n = 27); Chronic fatigue = PPS related to chronic fatigue (n = 56); Both = PPS related to both conditions 
(n = 20). ***p <.001
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associated with the indoor environment had significantly 
higher HRQoL compared to those with PPS related to 
chronic fatigue or both conditions. However, after adjust-
ing for the severity of depression and insomnia, the 
differences diminished and became statistically insig-
nificant. A similar trend was observed when adjusting 
for anxiety symptoms, although to a lesser extent. These 
findings align with previous studies emphasizing the 
influence of psychiatric symptoms on HRQoL in these 
populations [2, 30, 32]. They also support earlier find-
ings indicating that symptoms of depression, anxiety, and 
insomnia are associated with poor HRQoL among adults 
with PPS [60, 61]. However, the impact of comorbidities 
on HRQoL was greater in individuals with PPS related to 
chronic fatigue.

The higher prevalence of depressive symptoms among 
those with chronic fatigue should be noted. At least 
three explanations could be linked to such a difference. 
Firstly, fatigue and sleep-related problems can be symp-
toms of depression, creating an initial overlap in criteria. 

Furthermore, it is important to highlight that the same 
criteria were applied to all participants, ensuring that 
individuals requiring further examination or with suspi-
cion of untreated medical conditions that could explain 
the symptoms were equally excluded. Secondly, our find-
ings prompt consideration of whether these PPS groups 
represent a continuum, with chronic fatigue indicating a 
more severe condition characterized by a higher burden 
of comorbidities compared to PPS associated with IE. 
Thirdly, despite similar underlying mechanisms for PPS, 
differences in inclusion criteria in our study [9, 12, 37] 
suggest that PPS related to chronic fatigue may encom-
pass a broader range of symptoms than PPS associated 
with IE. These distinctions should be considered when 
designing interventions tailored to the specific symptom 
profiles within PPS groups.

Our results support the assumption that psychological 
flexibility, including cognitive defusion and low thought 
suppression, would positively impact HRQoL, but only 
to a certain extent. We found a moderate association 

Fig. 2  The association between the process of psychological inflexibility, cognitive fusion, measured by the Cognitive Fusion Questionnaire and Health-
related Quality of Life. 15D HRQoL = Health-related Quality of Life; PPS group = Persistent Physical Symptom group; Indoor environment = PPS associated 
with indoor environment (n = 27); Chronic fatigue = PPS related to chronic fatigue (n = 56); Both = PPS related to both conditions (n = 20). ***p <.001
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between high psychological flexibility, i.e. low thought 
suppression, low cognitive fusion, and high HRQoL 
among individuals with PPS associated with IE, while 
no such association was observed in the other two con-
ditions. This finding somewhat contradicts our hypoth-
esis that psychological skills promoting well-being would 
universally enhance HRQoL in individuals with PPS. 
Previous research has yielded mixed evidence regard-
ing the association between psychological flexibility and 
HRQoL in individuals with chronic fatigue. Jacobsen et 
al. (2017) discovered that enhancing psychological flex-
ibility could enhance the quality of life in individuals 
with chronic fatigue. However, when fear-avoidance and 
all-or-nothing cognitions were taken into account, this 
association disappeared [27]. Similarly, Densham et al. 
(2016) acknowledged that psychological flexibility and 
quality of life may represent distinct constructs, implying 
that enhancing psychological flexibility might not lead to 
changes in quality of life [26]. Our results align with these 
findings, demonstrating a weak or negligible association 

between HRQoL and psychological flexibility in indi-
viduals with chronic fatigue compared to those with PPS 
associated with IE. Therefore, our findings highlight dif-
ferences between PPS groups, indicating that the role of 
psychological processes varies across these groups.

Psychological flexibility has been shown to be an 
important factor in perpetuating health and quality of 
life among patients with PPS related to chronic pain [24] 
or somatization [21]. It is also suggested to improve self-
management in long-term somatic conditions, poten-
tially enhancing quality of life despite the chronic nature 
of the condition [62]. Therefore, increasing psychological 
flexibility could potentially improve the quality of life in 
such cases. However, our results indicate that interven-
tions solely focused on enhancing psychological flexibil-
ity may not yield similar outcomes across these groups. 
In their study, Leonidou et al. (2019) observed a decrease 
in physical quality of life among individuals with soma-
tization, suggesting that thoughts of physical problems 
may limit physical activity and contribute to increased 

Fig. 3  The association between the process of psychological inflexibility, thought suppression, measured by the White Bear Suppression Inventory 
(WBSI) and Health-related Quality of Life. 15D HRQoL = Health-related Quality of Life; PPS group = Persistent Physical Symptom group; Indoor environ-
ment = PPS associated with indoor environment (n = 27); Chronic fatigue = PPS related to chronic fatigue (n = 56); Both = PPS related to both conditions 
(n = 20). *** p <.001
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feelings of being unwell [21]. This points out a difference 
between our study groups: where individuals with IE-
associated PPS react to perceived harmful environments 
[7], individuals with chronic fatigue attribute their symp-
toms to physical illness [63, 64]. Such variations in illness 
perceptions may influence behavioral responses aimed 
at symptom management, with illness behavior differing 
based on illness perceptions [7, 65] and leading to differ-
ent outcomes [66] as our results suggest. Furthermore, 
the influence of psychiatric symptoms on illness behavior 
and outcomes, along with illness perceptions, should be 
acknowledged. Depression is associated with challenges 
in emotion regulation, as well as reduced variability in 
behavioral responses across different situations and rigid 
cognitions [33]. In addition to challenges in emotion 
and cognitive regulation, depression-related inflexibil-
ity has been linked with a loss of normal physiological 

variability [33]. Thus, considering the higher prevalence 
of depressive symptoms among individuals with chronic 
fatigue-associated PPS compared to other groups, it can 
be suggested that depressive state influences HRQoL out-
comes via multiple pathways. Additionally, it should be 
kept in mind that IE-related health -issues from minor 
comfort complaints to severe functional impairment are 
rather common in Finland with nearly a quarter of the 
population reporting complaints at some level [67]. As 
such, those with IE-associated PPS might represent a 
more heterogeneous population in earlier phases of the 
illness process whereas those with chronic fatigue-associ-
ated PPS may represent a more selected group of individ-
uals with more severe health effects. Such comorbidity 
and complexity might diminish the impact of psychologi-
cal flexibility on health.

Table 4  Unadjusted (M, SD) and adjusted (EMM, 95%CI) of Health-Related quality of life values measured by 15D questionnaire 
among all study participants, between study groups and summary of analyses of covariances

All IE Chronic 
fatigue

Both Ancova 
(F)

df p ηp
2 Ad-

just-
ed 
R2

Unadjusted (M, SD) 0.80 (0.08) 0.84 (0.08) 0.78 (0.07) 0.79 (0.09)
Adjusted for age and gender 0.79 (0.77, 82) 0.84 (0.80, 

0.87)
0.77 (0.75, 
0.80)

0.79 (0.75, 
0.83)

5.67 (2, 98) 0.005 0.10 0.07

Additionally adjusted for covariate:
Group 0.79 (0.78, 

0.81)
0.81 (0.78, 
0.83)

0.80 (0.77, 
0.82)

0.78 (0.74, 
0.81)

1.22 (2, 97) 0.301 0.02 0.37

Covariate: Symptoms of
depression (PHQ-9)

47.56 (1.97) p <.001 0.33

Group 0.80 (0.78, 
0.82)

0.83 (0.79, 
0.86)

0.78 (0.75, 
0.81)

0.79 (0.75, 
0.82)

3.57 (2, 97) 0.032 0.07

Covariate: Symptoms of
general anxiety (GAD-7)

12.31 (1.97) p =.001 0.11 0.17

Group 0.80 (0.78, 
0.82)

0.82 (0.79, 
0.86)

0.79 (0.76, 
0.81)

0.79 (0.76, 
0.82)

2.37 (2, 97) 0.10 0.05 0.23

Covariate: Symptoms of
insomnia (ISI)

21.19 (1.97) p <.001 0.18

Psychological flexibility
Group 0.80 (0.78, 

0.82)
0.83 (0.80, 
0.87)

0.78 (0.76, 
0.81)

0.79 (0.76, 
0.83)

4.09 (2, 97) 0.02 0.08 0.16

Covariate: Psychological
flexibility (CompAct)

11.87 (1.97) p =.001 0.11

Psychological inflexibility
Group 0.80 (0.77, 

0.82)
0.83 (0.80, 
0.86)

0.78 (0.75, 
0.81)

0.79 (0.75, 
0.82)

3.89 (2, 97) 0.024 0.07 0.14

Covariate: Cognitive
fusion (CFQ-7)

9.27 (1.97) p =.003 0.09

Group 0.80 (0.77, 
0.82)

0.83 (0.80, 
0.86)

0.78 (0.75, 
0.81)

0.79 (0.76, 
0.83)

3.71 (2, 97) 0.028 0.07

Covariate: Thought
suppression (WBSI)

8.60 (1.97) p =.004 0.08 0.14

M = Mean; SD = Standard deviation; EMM = Estimated marginal mean; Ancova = HRQoL differences between inclusion groups; Analyses are additionally adjusted for 
participants’ age and gender

CFQ-7 = Cognitive Fusion Questionnaire; CompACT = Comprehensive assessment of Acceptance and Commitment Therapy; GAD-7 = General Anxiety Disorder-7; 
ISI = Insmnia Severity Index; PHQ-9 = Patient Health Questionnaire-9; WBSI = White Bear Suppression Inventory
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This study provides valuable insights that expand upon 
previous research. While it is commonly assumed that 
PPS share similar underlying mechanisms, our findings 
suggest that the predisposing and perpetuating processes 
linked with PPS are somewhat distinct. Instead of a uni-
fied category, PPS may exist along a continuum where 
the burden of comorbid symptoms increases, while the 
impact of psychological processes on HRQoL decreases. 
Complementing the depression-related inflexibility dis-
cussed above, it should be noted that inclusion criteria 
for chronic fatigue include neurological and cognitive 
symptoms which might be linked to a diminished reper-
toire of cognitive and emotion regulation strategies. As 
such, the comparison between conditions in this study 
offers important insights into the factors influencing 
quality of life among individuals with PPS. Consequently, 
interventions aimed at improving functioning in these 
individuals should address different aspects of their over-
all condition. It is worth noting that there are no exist-
ing studies assessing the role of psychological flexibility 
in individuals with PPS associated with indoor environ-
ments. Therefore, this study contributes to previous 
research by identifying characteristics that can be tar-
geted and improved through psychosocial interventions.

The study has several limitations. Firstly, the sample 
was recruited through various sources and relied on self-
reports, which introduces the possibility of selection bias. 
Additionally, participants were not clinically examined, 
and the inclusion was based on screening questionnaires 
and structured video-based medical assessment, poten-
tially contributing to sample heterogeneity. The study 
nature, conducted remotely, may have influenced the 
selection of participants who had the practical possibility 
(i.e. skills to use eHealth application and technical pos-
sibility to engage in the intervention) and motivation to 
engage without face-to-face interactions. Furthermore, 
the study design was cross-sectional, limiting our abil-
ity to draw causal conclusions about the relationships 
between HRQoL, psychiatric symptoms, and psychologi-
cal flexibility. The cause-effect relationship and whether 
the associations are related to other confounding fac-
tors should be examined in further longitudinal studies. 
Another limitation is the relatively small sample size, 
which prevented further analyses of potential covariates 
and moderating effects between process-based factors, 
psychiatric symptoms, and quality of life. For instance, 
the study could not explore whether psychological inflex-
ibility is a precursor or cause of psychiatric symptoms 
[33] due to the limited sample size and cross-sectional 
nature. In addition, as this study focused on examin-
ing the association between psychological flexibility, 
symptoms and HRQoL across participants representing 
different socioeconomic (SES) groups, we did not formu-
late a hypothesis regarding the impact of SES on these 

associations. Although there were no differences between 
the PPS groups in SES in this study, further studies 
should consider the potential moderating effects of SES 
on the associations. Future longitudinal studies are nec-
essary to investigate whether enhancing psychological 
process-based factors can improve the quality of life in 
individuals with PPS with various symptom profiles.

Overall, the divergent associations between psycho-
logical flexibility and HRQoL among examined groups 
suggest the need for personalized treatment approaches. 
Thus, interventions like acceptance and commitment 
therapy (ACT) aimed at increasing adaptive function-
ing and behavior change towards psychological flexibil-
ity and well-being [20]. Methods based on ACT could 
be integrated by improving psychological flexibility 
skills. Treatment strategies should pay special atten-
tion to maladaptive cognitive strategies. The current 
study highlighted two strategies that should be observed 
in treatment planning. Strategies for how to deal with 
the suppression of certain thoughts and fusion with 
thoughts. In other words, it is essential to observe the 
impact of avoidance of thoughts and not letting your 
thoughts dictate your actions. However, this seems to 
be true only with PPS associated with the IE. It may be 
important to systematically assess individual interven-
tion needs among patients with PPS to target processes 
of psychological flexibility that are most central for each 
person. One approach could be using case formulation 
that considers individual differences in factors that have 
predisposed, triggered and maintain the PPS to improve 
treatment targeting and communication between the cli-
nician and the patient regarding the relevant treatment 
strategies [68]. This is especially important as the results 
contradict the hypothesis that psychological inflex-
ibility serves as a unified mechanism that may explain 
symptoms across different topographies of PPS and 
suggest a need for a more individualized, multifactorial 
approach to care which should be integrated into policies 
to improve healthcare for PPS. Additionally, factors of 
psychological illbeing such as depression, insomnia, and 
anxiety significantly influence HRQoL, emphasizing the 
importance of addressing these comorbidities in treat-
ment plans. However, one should keep in mind that the 
cross-sectional nature of this study and the small sample 
size limit the generalization of the results. Some data 
suggests that men and women differ in their strategies 
involved with initiation, maintenance and modification of 
feelings with women showing a wider repertoire of strat-
egies and flexibility in their use [69]. As such, consider-
ing that our study sample was based on predominantly 
women, further studies are required to assess whether 
gender moderates the associations between psychological 
flexibility and HRQoL. Thus far relatively little attention 
has been paid to processes that translate bodily sensation 
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into PPS [70]. A recent review calls for action in health-
care systems in Europe to create care standards that are 
adaptable for different subgroups of PPS [71]. Our results 
however emphasize a need for further research on symp-
tom group-tailored care plans. Such information could 
guide policy flexibility in developing healthcare resource 
allocation for various PPS groups.

Conclusions
In summary, this study suggests that the role of psycho-
logical flexibility on health-related quality of life might be 
more predominant among those with persistent physi-
cal symptoms related to environmental factors, while its 
role among those with chronic fatigue or both conditions 
appeared to be minor. As such, an individualized, multi-
factorial approach to care and further research should be 
considered to enhance intervention outcomes.

Abbreviations
ANCOVA	� Analysis of covariance
CFQ	� Cognitive Fusion Questionnaire
CompACT	� Commitment Therapy processes
FIOH	� Finnish Institute of Occupational Health
GAD-7	� General Anxiety Disorder-7
HRQoL	� Health-related quality of life
IE	� Indoor environment
ISI	� Insomnia Severity Index
PHQ-9	� Patient Health Questionnaire-9
PPS	� Persistent physical symptoms
WBSI	� White Bear Suppression Inventory Declarations

Supplementary Information
The online version contains supplementary material available at ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​
g​/​​1​0​.​​1​1​8​6​​/​s​​4​0​3​5​9​-​0​2​5​-​0​2​5​4​9​-​8.

Supplementary Material 1

Acknowledgements
Not applicable.

Author contributions
Conceptualisation and methodology SS in collaboration with AV, PL, KK and 
RL; writing-original draft preparation: SS; statistical analyses SS; writing-review 
and editing: SS, AV, PL, KK, RL, MS, and TP. All authors provided feedback on the 
drafts and have read and approved the final version of the manuscript.

Funding
This study was funded by the Social Insurance Institution of Finland 
(75/331/2019 to TP).

Data availability
The data are not publicly available to protect the participants’ privacy and the 
sensitive nature of the data. In addition, all the study participants did not give 
written consent for their data to be shared publicly. The data can be applied 
through FIOH: s data access permit process, in which the request and terms 
for sharing the data will be evaluated (​h​t​t​p​​s​:​/​​/​w​w​w​​.​t​​t​l​.​​f​i​/​​e​n​/​d​​a​t​​a​-​a​​c​c​e​​s​s​-​p​​e​r​​m​i​
t​​s​-​i​​n​f​o​r​​m​a​​t​i​o​​n​-​m​​a​t​e​r​​i​a​​l​s​-​​f​i​n​​n​i​s​h​​-​i​​n​s​t​​i​t​u​​t​e​-​o​​c​c​​u​p​a​t​i​o​n​a​l​-​h​e​a​l​t​h).

Declarations

Ethical approval and consent to participate
The Ethics Committee of the Hospital District of Helsinki and Uusimaa, 
Finland, has granted approval for this study in 2020 (ID: HUS/915/2020). The 

research permission was granted on 25.6.2020 (ID: HUS 60/20/2020). The 
Ethics Committee of the Hospital District of Helsinki and Uusimaa approved 
the protocol amendments (latest 8.9.2021). Participation was voluntary, and 
participants were free to leave the study at any time. All participants provided 
informed consent.

Consent for publication
Not applicable.

Competing interests
AV works as a part-time medical consultant at OP Insurance Ltd. and has 
worked as a part-time medical consultant at The Social Insurance Institution 
of Finland (Kela, until 30 November 2018). MS works as a part-time medical 
adviser to the Finnish Patient Insurance Centre (in accordance with the Patient 
Injuries Act). The remaining authors declare that they have no conflict of 
interest.

Author details
1Finnish Institute of Occupational Health, Helsinki, Finland
2Department of Psychology, University of Jyväskylä, Jyväskylä, Finland
3Outpatient Clinic for Functional Disorders, HUS Helsinki University 
Hospital, Helsinki, Finland
4Department of Psychiatry and SleepWell Research Program, Faculty 
of Medicine, University of Helsinki, Helsinki University Central Hospital, 
Helsinki, Finland

Received: 13 February 2024 / Accepted: 26 February 2025

References
1.	 Kube T, Rozenkrantz L, Rief W, Barsky A. Understanding persistent physical 

symptoms: conceptual integration of psychological expectation models and 
predictive processing accounts. Clin Psychol Rev. 2020;76:101829. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​
o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​c​p​r​.​2​0​2​0​.​1​0​1​8​2​9.

2.	 Selinheimo S, Vuokko A, Hublin C, Järnefelt H, Karvala K, Sainio M, et al. 
Health-related quality among life of employees with persistent nonspecific 
indoor-air-associated health complaints. J Psychosom Res. 2019. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​
r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​j​p​​s​y​c​​h​o​r​e​​s​.​​2​0​1​9​.​0​3​.​1​8​1.

3.	 Falk Hvidberg M, Brinth LS, Olesen AV, Petersen KD, Ehlers L. The health-
related quality of life for patients with myalgic encephalomyelitis/chronic 
fatigue syndrome (ME/CFS). PLoS ONE. 2015;10(7):e0132421. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​
1​0​.​​1​3​7​1​​/​j​​o​u​r​​n​a​l​​.​p​o​n​​e​.​​0​1​3​2​4​2​1.

4.	 Henningsen P, Zipfel S, Sattel H, Creed F. Management of functional somatic 
syndromes and bodily distress. Psychother Psychosom. 2018;87(1):12–31. ​h​t​t​
p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​5​9​​/​0​​0​0​4​8​4​4​1​3.

5.	 Hartman olde TC, Rosendal M, Aamland A, Horst vander HE, R JG, B CD, L PL. 
What do guidelines and systematic reviews tell Us about the management of 
medically unexplained symptoms in primary care? BJGP Open. 2017;BJGP–
2016–0868. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​3​3​9​9​​/​b​​j​g​p​o​p​e​n​1​7​X​1​0​1​0​6​1.

6.	 Seppälä T, Finell E, Kaikkonen S. Making sense of the delegitimation experi-
ences of people suffering from indoor air problems in their homes. Int J 
Qualitative Stud Health Well-being. 2022;17(1):2075533. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​
8​0​​/​1​​7​4​8​​2​6​3​​1​.​2​0​​2​2​​.​2​0​7​5​5​3​3.

7.	 Van den Bergh O, Brown RJ, Petersen S, Witthöft M. Idiopathic environmental 
intolerance: a comprehensive model. Clin Psychol Sci. 2017;5(3):551–67. ​h​t​t​p​​s​
:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​7​7​​/​2​​1​6​7​7​0​2​6​1​7​6​9​3​3​2​7.

8.	 Das-Munshi J, Rubin GJ, Wessely S. Multiple chemical sensitivities: review. 
Curr Opin Otolaryngol Head Neck Surg. 2007;15(4):274–80. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​
.​​1​0​9​7​​/​M​​O​O​.​​0​b​0​​1​3​e​3​​2​8​​2​5​9​c​3​6​0.

9.	 Lacour M, Zunder T, Schmidtke K, Vaith P, Scheidt C. Multiple chemical 
sensitivity syndrome (MCS)–suggestions for an extension of the US MCS-case 
definition. Int J Hyg Environ Health. 2005;208(3):141–51. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​
1​6​​/​j​​.​i​j​​h​e​h​​.​2​0​0​​5​.​​0​1​.​0​1​7.

10.	 Norbäck D. An update on sick Building syndrome. Curr Opin Allergy Clin 
Immunol. 2009;9(1):55–9. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​9​7​​/​A​​C​I​.​​0​b​0​​1​3​e​3​​2​8​​3​1​f​8​f​0​8

11.	 Ross SD, Estok RP, Frame D, Stone LR, Ludensky V, Levine CB. Disability 
and chronic fatigue syndrome: a focus on function. Arch Intern Med. 
2004;164(10):1098–107. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​0​1​​/​a​​r​c​h​​i​n​t​​e​.​1​6​​4​.​​1​0​.​1​0​9​8.

https://doi.org/10.1186/s40359-025-02549-8
https://doi.org/10.1186/s40359-025-02549-8
https://www.ttl.fi/en/data-access-permits-information-materials-finnish-institute-occupational-health
https://www.ttl.fi/en/data-access-permits-information-materials-finnish-institute-occupational-health
https://doi.org/10.1016/j.cpr.2020.101829
https://doi.org/10.1016/j.cpr.2020.101829
https://doi.org/10.1016/j.jpsychores.2019.03.181
https://doi.org/10.1016/j.jpsychores.2019.03.181
https://doi.org/10.1371/journal.pone.0132421
https://doi.org/10.1371/journal.pone.0132421
https://doi.org/10.1159/000484413
https://doi.org/10.1159/000484413
https://doi.org/10.3399/bjgpopen17X101061
https://doi.org/10.1080/17482631.2022.2075533
https://doi.org/10.1080/17482631.2022.2075533
https://doi.org/10.1177/2167702617693327
https://doi.org/10.1177/2167702617693327
https://doi.org/10.1097/MOO.0b013e328259c360
https://doi.org/10.1097/MOO.0b013e328259c360
https://doi.org/10.1016/j.ijheh.2005.01.017
https://doi.org/10.1016/j.ijheh.2005.01.017
https://doi.org/10.1097/ACI.0b013e32831f8f08
https://doi.org/10.1001/archinte.164.10.1098


Page 13 of 14Selinheimo et al. BMC Psychology          (2025) 13:229 

12.	 Jason L, Evans M, Porter N, Brown M, Brown A, Hunnell J et al. The develop-
ment of a revised Canadian myalgic encephalomyelitis chronic fatigue 
syndrome case definition. Am J Biochem Biotechnol. 2010;6(2):120–35.

13.	 Adamson J, Ali S, Santhouse A, Wessely S, Chalder T. Cognitive behavioural 
therapy for chronic fatigue and chronic fatigue syndrome: outcomes from a 
specialist clinic in the UK. J R Soc Med. 2020;113(10):394–402. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​
1​0​.​​1​1​7​7​​/​0​​1​4​1​0​7​6​8​2​0​9​5​1​5​4​5.

14.	 James K, Patel M, Goldsmith K, Moss-Morris R, Ashworth M, Landau S, Chalder 
T. 2022 Transdiagnostic therapy for persistent physical symptoms: A media-
tion analysis of the PRINCE secondary trial. Behav Res Ther 159:104224. ​h​t​t​p​​s​:​
/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​b​r​a​t​.​2​0​2​2​.​1​0​4​2​2​4

15.	 Chalder, T., & Willis, C. (2017). “Lumping” and “splitting” medically unexplained 
symptoms: is there a role for a transdiagnostic approach? Journal of Mental 
Health, 26(3), 187–191. https:/​/doi.or​g/10.10​80/0​9638237.2017.13221

16.	 Vuokko A, Selinheimo S, Sainio M, Suojalehto H, Jarnefelt H, Virtanen M, et al. 
Decreased work ability associated to indoor air problems - An intervention 
(RCT) to promote health behavior. Neurotoxicology. 2015;49:59–67. ​h​t​t​p​​s​:​/​​/​d​
o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​n​e​​u​r​o​​.​2​0​1​​5​.​​0​4​.​0​1​0.

17.	 Frostholm L, Rask CU. 2019 Third wave treatments for functional somatic 
syndromes and health anxiety across the age span: A narrative review. Clin 
Psychol Europe 1(1):1–33. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​3​2​8​7​​2​/​​c​p​e​.​v​1​i​1​.​3​2​2​1​7

18.	 Hayes SC. Acceptance and commitment therapy, relational frame theory, 
and the third wave of behavioral and cognitive therapies. Behav Ther. 
2004;35(4):639–65. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​S​​0​0​0​5​-​7​8​9​4​(​0​4​)​8​0​0​1​3​-​3.

19.	 Hofmann SG, Hayes SC. The future of intervention science: Process-based 
therapy. Clin Psychol Sci. 2019;7(1):37–50. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​7​7​​/​2​​1​6​7​7​0​2​6​1​
8​7​7​2​2​9​6.

20.	 Gloster AT, Walder N, Levin ME, Twohig MP, Karekla M. The empirical status of 
acceptance and commitment therapy: A review of meta-analyses. J Context 
Behav Sci. 2020;18:181–92. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​j​c​b​s​.​2​0​2​0​.​0​9​.​0​0​9.

21.	 Leonidou C, Panayiotou G, Bati A, Karekla M. Coping with psychosomatic 
symptoms: the buffering role of psychological flexibility and impact on qual-
ity of life. J Health Psychol. 2019;24(2):175–87. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​7​7​​/​1​​3​5​9​1​0​
5​3​1​6​6​6​6​6.

22.	 Selker RJDM, Koppert TY, Houtveen JH, Geenen R. 2024 Psychological 
flexibility in somatic symptom and related disorders: A case control study. J 
Psychiatr Res 173:398–404. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​j​p​​s​y​c​​h​i​r​e​​s​.​​2​0​2​4​.​0​3​.​0​3​6

23.	 McCracken LM, Buhrman M, Badinlou F, Brocki KC. Health, well-being, and 
persisting symptoms in the pandemic: what is the role of psychological flex-
ibility? J Context Behav Sci. 2022;26:187–92. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​j​c​b​s​.​2​0​2​
2​.​1​0​.​0​0​3.

24.	 Lin J, Klatt L-I, McCracken LM, Baumeister H. Psychological flexibility mediates 
the effect of an online-based acceptance and commitment therapy for 
chronic pain: an investigation of change processes. Pain. 2018;159(4):663–72. ​
h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​9​7​​/​j​​.​p​a​​i​n​.​​0​0​0​0​​0​0​​0​0​0​0​0​0​1​1​3​4.

25.	 Raja SN, Carr DB, Cohen M, Finnerup NB, Flor H, Gibson S et al. The revised 
international association for the study of pain definition of pain: concepts, 
challenges, and compromises. Pain. 2020;161(9):1976–82.DOI: 10.1097/j.
pain.0000000000001939 

26.	 Densham S, Williams D, Johnson A, Turner-Cobb JM. Enhanced psychological 
flexibility and improved quality of life in chronic fatigue syndrome/myalgic 
encephalomyelitis. J Psychosom Res. 2016;88:42–7. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​j​
p​​s​y​c​​h​o​r​e​​s​.​​2​0​1​6​.​0​7​.​0​0​9.

27.	 Jacobsen HB, Kallestad H, Landrø NI, Borchgrevink PC, Stiles TC. 2017 
Processes in acceptance and commitment therapy and the rehabilitation of 
chronic fatigue. Scand J Psychol 58(3):211–20. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​1​1​​/​s​​j​o​p​.​1​
2​3​6​3

28.	 Wright A, Fisher P, Baker L, O’Rourke N, Cherry MG. Perfectionism, depression 
and anxiety in chronic fatigue syndrome: A systematic review. J Psychosom 
Res. 2021;140(110322). ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​j​p​​s​y​c​​h​o​r​e​​s​.​​2​0​2​0​.​1​1​0​3​2​2.

29.	 Janssens KA, Zijlema WL, Joustra ML, Rosmalen JG. Mood and anxiety disor-
ders in chronic fatigue syndrome, fibromyalgia, and irritable bowel syndrome: 
results from the lifelines cohort study. Psychosom Med. 2015;77(4):449–57. ​h​t​
t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​9​7​​/​P​​S​Y​.​​0​0​0​​0​0​0​0​​0​0​​0​0​0​0​1​6​1.

30.	 Rakib A, White P, Pinching A, Hedge B, Newbery N, Fakhoury W, Priebe S. 
Subjective quality of life in patients with chronic fatigue syndrome. Qual Life 
Res. 2005;14:11–9. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​0​7​​/​s​​1​1​1​3​6​-​0​0​4​-​1​6​9​3​-​y.

31.	 Castro-Marrero J, Faro M, Zaragozá MC, Aliste L, De Sevilla TF, Alegre J. Unem-
ployment and work disability in individuals with chronic fatigue syndrome/
myalgic encephalomyelitis: a community-based cross-sectional study from 
Spain. BMC Public Health. 2019;19(1):1–13. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​8​6​​/​s​​1​2​8​8​9​-​0​1​
9​-​7​2​2​5​-​z.

32.	 Castro-Marrero J, Zaragozá MC, González‐Garcia S, Aliste L, Sáez‐Francàs N, 
Romero O et al. 2018 Poor self‐reported sleep quality and health‐related 
quality of life in patients with chronic fatigue syndrome/myalgic encephalo-
myelitis. J Sleep Res 27(6):e12703. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​1​1​​/​j​​s​r​.​1​2​7​0​3

33.	 Kashdan TB, Rottenberg J. Psychological flexibility as a fundamental aspect of 
health. Clin Psychol Rev. 2010;30(7):865–78. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​c​p​r​.​2​0​1​0​
.​0​3​.​0​0​1.

34.	 Bai Z, Luo S, Zhang L, Wu S, Chi I. Acceptance and commitment therapy 
(ACT) to reduce depression: A systematic review and meta-analysis. J Affect 
Disord. 2020;260:728–37. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​j​a​d​.​2​0​1​9​.​0​9​.​0​4​0.

35.	 Twohig MP, Levin ME. Acceptance and commitment therapy as a treatment 
for anxiety and depression: a review. Psychiatric Clin. 2017;40(4):751–70. ​h​t​t​p​​s​
:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​p​s​c​.​2​0​1​7​.​0​8​.​0​0​9.

36.	 Selinheimo S, Keinonen K, Vuokko A, Liesto S, Sainio M, Lappalainen R, Paunio 
T. A randomized controlled trial protocol for persistent physical symptoms 
associated with indoor environment or chronic fatigue: effectiveness of 
video-based functional case conceptualization and web-program for improv-
ing quality of life. Front Psychol. 2023;13. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​3​3​8​9​​/​f​​p​s​y​g​.​2​0​2​2​.​9​
2​3​5​3​2.

37.	 International Programme on Chemical Safety/World Health Organization 
(IPCS/WHO). Conclusions and recommendations of a workshop on multiple 
chemical sensitivities (MCS). Regul Toxicol Pharmacol. 1996;24:188–9.

38.	 Petersen MW, Schröder A, Jørgensen T, Ørnbøl E, Dantoft TM, Eliasen M, Fink 
P. RIFD–A brief clinical research interview for functional somatic disorders and 
health anxiety. J Psychosom Res. 2019;122:104–11. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​j​
p​​s​y​c​​h​o​r​e​​s​.​​2​0​1​9​.​0​4​.​0​0​1.

39.	 Sintonen H. The 15D instrument of health-related quality of life: properties 
and applications. Ann Med. 2001;33(5):328–36. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​3​1​0​9​​/​0​​7​8​5​3​
8​9​0​1​0​9​0​0​2​0​8​6

40.	 Saarni SI, Suvisaari J, Sintonen H, Pirkola S, Koskinen S, Aromaa A, Lönnqvist. 
J. Impact of psychiatric disorders on health-related quality of life: general 
population survey. Br J Psychiatry 2007;190(4):326–32.

41.	 Saarni SI, Härkänen T, Sintonen H, Suvisaari J, Koskinen S, Aromaa A, Lönnqvist 
J. The impact of 29 chronic conditions on health-related quality of life: a 
general population survey in Finland using 15D and EQ-5D. Qual Life Res. 
2006;15(8):1403–14.https:/​/doi.or​g/10.10​07/s​11136-006-0020-1

42.	 Sintonen H. The 15-d measure of health related quality of life: reliability, valid-
ity and sensitivity of its health state descriptive system. Melbourne: National 
Centre for Health Program Evaluation; 1994.

43.	 Kroenke K, Spitzer RL, Williams JB. The Phq-9. Validity of a brief depression 
severity measure. J Gen Intern Med. 2001;16(9):606–13. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​4​
6​​/​j​​.​1​5​​2​5​-​​1​4​9​7​​.​2​​0​0​1​.​0​1​6​0​0​9​6​0​6​.​x.

44.	 Spitzer RL, Kroenke K, Williams JB, Löwe. B 2006 A brief measure for assessing 
generalized anxiety disorder: the GAD-7. Arch Intern Med 166(10):1092–7. ​h​t​t​
p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​0​1​​/​a​​r​c​h​​i​n​t​​e​.​1​6​​6​.​​1​0​.​1​0​9​2

45.	 Morin CM, Barlow DH. Insomnia: psychological assessment and manage-
ment. Guilford Press New York; 1993.

46.	 Morin CM, Belleville G, Bélanger L, Ivers H. The insomnia severity index: 
psychometric indicators to detect insomnia cases and evaluate treatment 
response. Sleep. 2011;34(5):601–8. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​9​3​​/​s​​l​e​e​p​/​3​4​.​5​.​6​0​1.

47.	 Kaila E, Väisänen A, Leino T, Laamanen A, Vihtonen T, Hyvärinen H-K JV. ToMa-
HoK – Toimiva Masennuksen Hoitokäytäntö Työterveyshuollossa. (in english: 
effective treatment practice for depression in occupational health care). 
Painojussit Oy, Kerava: Finnish Institute of Occupational Health; 2012.

48.	 Järnefelt H, Hublin C. Työikäisten unettomuuden Hoito (in english: treatment 
of insomnia in working-age people). Tammerprint Oy, Tampere: Finnish 
Institute of Occupational Health; 2012.

49.	 Kujanpää T, Ylisaukko-Oja T, Jokelainen J, Hirsikangas S, Kanste O, Kyngäs H, 
Timonen M. Prevalence of anxiety disorders among Finnish primary care high 
utilizers and validation of Finnish translation of GAD-7 and GAD-2 screening 
tools. Scand J Prim Health Care. 2014;32(2):78–83. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​3​1​0​9​​/​0​​2​
8​1​​3​4​3​​2​.​2​0​​1​4​​.​9​2​0​5​9​7.

50.	 Francis AW, Dawson DL, Golijani-Moghaddam N. The development and vali-
dation of the comprehensive assessment of acceptance and commitment 
therapy processes (CompACT). J Context Behav Sci. 2016;5(3):134–45. ​h​t​t​​p​s​:​/​​
/​d​o​​i​.​​o​r​g​/​1​0​.​1​0​1​6​/​j​.​j​c​b​s​.​2​0​1​6​.​0​5​.​0​0​​​

51.	 Wegner DM, Zanakos S. Chronic thought suppression. J Pers. 1994;62(4):615–
40. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​1​1​​/​j​​.​1​4​​6​7​-​​6​4​9​4​​.​1​​9​9​4​.​t​b​0​0​3​1​1​.​x.

52.	 Gillanders DT, Bolderston H, Bond FW, Dempster M, Flaxman PE, Campbell 
L et al. 2014 The development and initial validation of the cognitive fusion 
questionnaire. Behav Ther 45(1):83–101. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​b​e​t​h​.​2​0​1​3​.​0​
9​.​0​0​1

https://doi.org/10.1177/0141076820951545
https://doi.org/10.1177/0141076820951545
https://doi.org/10.1016/j.brat.2022.104224
https://doi.org/10.1016/j.brat.2022.104224
https://doi.org/10.1016/j.neuro.2015.04.010
https://doi.org/10.1016/j.neuro.2015.04.010
https://doi.org/10.32872/cpe.v1i1.32217
https://doi.org/10.1016/S0005-7894(04)80013-3
https://doi.org/10.1177/2167702618772296
https://doi.org/10.1177/2167702618772296
https://doi.org/10.1016/j.jcbs.2020.09.009
https://doi.org/10.1177/13591053166666
https://doi.org/10.1177/13591053166666
https://doi.org/10.1016/j.jpsychires.2024.03.036
https://doi.org/10.1016/j.jcbs.2022.10.003
https://doi.org/10.1016/j.jcbs.2022.10.003
https://doi.org/10.1097/j.pain.0000000000001134
https://doi.org/10.1097/j.pain.0000000000001134
https://doi.org/10.1016/j.jpsychores.2016.07.009
https://doi.org/10.1016/j.jpsychores.2016.07.009
https://doi.org/10.1111/sjop.12363
https://doi.org/10.1111/sjop.12363
https://doi.org/10.1016/j.jpsychores.2020.110322
https://doi.org/10.1097/PSY.0000000000000161
https://doi.org/10.1097/PSY.0000000000000161
https://doi.org/10.1007/s11136-004-1693-y
https://doi.org/10.1186/s12889-019-7225-z
https://doi.org/10.1186/s12889-019-7225-z
https://doi.org/10.1111/jsr.12703
https://doi.org/10.1016/j.cpr.2010.03.001
https://doi.org/10.1016/j.cpr.2010.03.001
https://doi.org/10.1016/j.jad.2019.09.040
https://doi.org/10.1016/j.psc.2017.08.009
https://doi.org/10.1016/j.psc.2017.08.009
https://doi.org/10.3389/fpsyg.2022.923532
https://doi.org/10.3389/fpsyg.2022.923532
https://doi.org/10.1016/j.jpsychores.2019.04.001
https://doi.org/10.1016/j.jpsychores.2019.04.001
https://doi.org/10.3109/07853890109002086
https://doi.org/10.3109/07853890109002086
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1093/sleep/34.5.601
https://doi.org/10.3109/02813432.2014.920597
https://doi.org/10.3109/02813432.2014.920597
https://doi.org/10.1111/j.1467-6494.1994.tb00311.x
https://doi.org/10.1016/j.beth.2013.09.001
https://doi.org/10.1016/j.beth.2013.09.001


Page 14 of 14Selinheimo et al. BMC Psychology          (2025) 13:229 

53.	 Gorinelli S, Gallego A, Lappalainen P, Lappalainen R. Virtual reality acceptance 
and commitment therapy intervention for social and public speaking anxi-
ety: A randomized controlled trial. J Context Behav Sci. 2023;28:289–99. ​h​t​t​p​​s​:​
/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​j​c​b​s​.​2​0​2​3​.​0​5​.​0​0​4.

54.	 Gallego A, McHugh L, Villatte M, Lappalainen R. Examining the relationship 
between public speaking anxiety, distress tolerance and psychological flex-
ibility. J Context Behav Sci. 2020;16:128–33. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​j​c​b​s​.​2​0​2​
0​.​0​4​.​0​0​3.

55.	 Muris P, Merckelbach H, Horselenberg R. Individual differences in thought 
suppression. The white bear suppression inventory: factor structure, reliabil-
ity, validity and correlates. Behav Res Ther. 1996;34(5–6):501–13. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​
g​/​​1​0​.​​1​0​1​6​​/​0​​0​0​5​-​7​9​6​7​(​9​6​)​0​0​0​0​5​-​8.

56.	 Lappalainen P, Keinonen K, Pakkala I, Lappalainen R, Nikander R. The role of 
thought suppression and psychological inflexibility in older family caregivers’ 
psychological symptoms and quality of life. J Context Behav Sci. 2021;20:129–
36. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​j​c​b​s​.​2​0​2​1​.​0​4​.​0​0​5.

57.	 Punna M, Lappalainen R, Kettunen T, Lappalainen P, Muotka J, Kaipainen K et 
al. 2021 Can peer-tutored psychological flexibility training facilitate physical 
activity among adults with overweight? J Context Behav Sci 21:1–11. ​h​t​t​p​​s​:​/​​/​
d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​j​c​b​s​.​2​0​2​1​.​0​4​.​0​0​7

58.	 Cohen J. Statistical power analysis for the behavioral sciences. Routledge; 
2013.

59.	 Liira H, Garner P, Malmivaara A, Kanerva M, Kvarnström K, Sainio M, et al. Prog-
nosis of patients with post-Covid-19 condition: prospective cohort cluster 
analysis at one year. J Psychosom Res. 2024;182:111808. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​
1​6​​/​j​​.​j​p​​s​y​c​​h​o​r​e​​s​.​​2​0​2​4​.​1​1​1​8​0​8.

60.	 Liao S-C, Ma H-M, Lin Y-L, Huang W-L. Functioning and quality of life in 
patients with somatic symptom disorder: the association with comorbid 
depression. Compr Psychiatr. 2019;90:88–94. ​h​t​t​​p​s​:​/​​/​d​o​​i​.​​o​r​g​/​1​0​.​1​0​1​6​/​j​.​c​o​m​p​p​
s​y​c​h​.​2​0​1​9​.​0​2​.​0​0​​​

61.	 van Westrienen PE, Pisters MF, Toonders SAJ, Gerrits M, de Wit NJ, Veenhof C. 
Quality of life in primary care patients with moderate medically unexplained 
physical symptoms. Qual Life Res. 2020;29(3):693–703. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​0​
7​​/​s​​1​1​1​3​6​-​0​1​9​-​0​2​3​5​8​-​8.

62.	 Graham CD, Gouick J, Krahé C, Gillanders D. 2016 A systematic review of the 
use of acceptance and commitment therapy (ACT) in chronic disease and 
long-term conditions. Clin Psychol Rev 46:46–58. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​c​p​r​
.​2​0​1​6​.​0​4​.​0​0​9

63.	 Knoop H, Prins JB, Moss-Morris R, Bleijenberg G. The central role of cognitive 
processes in the perpetuation of chronic fatigue syndrome. J Psychosom Res. 
2010;68(5):489–94. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​j​p​​s​y​c​​h​o​r​e​​s​.​​2​0​1​0​.​0​1​.​0​2​2.

64.	 Moss-Morris R. Symptom perceptions, illness beliefs and coping in chronic 
fatigue syndrome. J Mental Health. 2005;14(3):223–35. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​8​
0​​/​0​​9​6​3​8​2​3​0​5​0​0​1​3​6​5​4​8

65.	 de Gier M, Picariello F, Slot M, Janse A, Keijmel S, Menting J, et al. The relation 
between cognitive-behavioural responses to symptoms in patients with 
long term medical conditions and the outcome of cognitive behavioural 
therapy for fatigue – A secondary analysis of four RCTs. Behav Res Ther. 
2023;161:104243. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​b​r​a​t​.​2​0​2​2​.​1​0​4​2​4​3.

66.	 Sirri L, Fava GA, Sonino N. The unifying concept of illness behavior. Psycho-
ther Psychosom. 2012;82(2):74–81. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​5​9​​/​0​​0​0​3​4​3​5​0​8.

67.	 Eidstø E, Selinheimo S, Lampi J, Salmela A, Pekkanen J. The continuum of 
severity of functional impairment due to indoor air symptoms: prevalence 
and determinants. J Occup Environ Med. 2023;65(9):717–24. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​
0​.​​1​0​9​7​​/​j​​o​m​.​​0​0​0​​0​0​0​0​​0​0​​0​0​0​2​8​8​4.

68.	 Keinonen K, Lappalainen P, Lappalainen R, Selinheimo S, Vuokko A, Liesto S, 
et al. Individual Video-Based case formulation for participants with persistent 
physical symptoms associated with indoor environment or chronic fatigue. 
Cogn Behav Pract. 2024. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​c​b​​p​r​a​​.​2​0​2​​3​.​​1​2​.​0​1​2.

69.	 Goubet KE, Chrysikou EG. Emotion regulation flexibility: gender differences in 
context sensitivity and repertoire. Front Psychol. 2019;10. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​3​
3​8​9​​/​f​​p​s​y​g​.​2​0​1​9​.​0​0​9​3​5.

70.	 Smakowski A, Hüsing P, Völcker S, Löwe B, Rosmalen JGM, Shedden-Mora M, 
Toussaint A. Psychological risk factors of somatic symptom disorder: A sys-
tematic review and meta-analysis of cross-sectional and longitudinal studies. 
J Psychosom Res. 2024;181:111608. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​j​p​​s​y​c​​h​o​r​e​​s​.​​2​0​2​4​.​
1​1​1​6​0​8.

71.	 Toussaint A, Weigel A, Löwe B, Blanch J, Bogaerts K, Boye B, et al. The over-
looked burden of persistent physical symptoms: a call for action in European 
healthcare. Lancet Reg Health - Europe. 2025;48:101140. ​h​t​t​p​s​:​​​/​​/​d​o​​i​.​​o​r​​g​​/​​1​0​​.​1​0​​​
1​​​6​/​j​​.​l​a​n​​​e​p​e​​.​​​2​0​2​4​.​1​0​1​1​4​0.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://doi.org/10.1016/j.jcbs.2023.05.004
https://doi.org/10.1016/j.jcbs.2023.05.004
https://doi.org/10.1016/j.jcbs.2020.04.003
https://doi.org/10.1016/j.jcbs.2020.04.003
https://doi.org/10.1016/0005-7967(96)00005-8
https://doi.org/10.1016/0005-7967(96)00005-8
https://doi.org/10.1016/j.jcbs.2021.04.005
https://doi.org/10.1016/j.jcbs.2021.04.007
https://doi.org/10.1016/j.jcbs.2021.04.007
https://doi.org/10.1016/j.jpsychores.2024.111808
https://doi.org/10.1016/j.jpsychores.2024.111808
https://doi.org/10.1007/s11136-019-02358-8
https://doi.org/10.1007/s11136-019-02358-8
https://doi.org/10.1016/j.cpr.2016.04.009
https://doi.org/10.1016/j.cpr.2016.04.009
https://doi.org/10.1016/j.jpsychores.2010.01.022
https://doi.org/10.1080/09638230500136548
https://doi.org/10.1080/09638230500136548
https://doi.org/10.1016/j.brat.2022.104243
https://doi.org/10.1159/000343508
https://doi.org/10.1097/jom.0000000000002884
https://doi.org/10.1097/jom.0000000000002884
https://doi.org/10.1016/j.cbpra.2023.12.012
https://doi.org/10.3389/fpsyg.2019.00935
https://doi.org/10.3389/fpsyg.2019.00935
https://doi.org/10.1016/j.jpsychores.2024.111608
https://doi.org/10.1016/j.jpsychores.2024.111608
https://doi.org/10.1016/j.lanepe.2024.101140
https://doi.org/10.1016/j.lanepe.2024.101140

	﻿The association between quality of life and psychological flexibility, depressive, anxiety or insomnia symptoms in patients with persistent indoor environment-related symptoms or chronic fatigue
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Study population
	﻿Inclusion criteria
	﻿Outcomes
	﻿Statistical methods

	﻿Results
	﻿Discussion
	﻿Conclusions
	﻿References


