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Purpose: To examine (1) group differences in executive functioning, disease burden, occupational balance and quality of life between 
women with endometriosis and healthy controls; (2) associations between pain-related and psychological disease burden -specifically 
pain catastrophizing and emotional distress- and occupational balance and quality of life; and (3) whether executive functioning 
mediates the relationships between disease burden and quality of life and occupational balance.
Patients and Methods: This cross-sectional correlational study included 103 women aged 18–35 years, compromising 43 women 
with clinically confirmed endometriosis recruited from a specialized endometriosis clinic and 60 age-matched healthy controls. 
Disease burden was assessed using measures of pain severity (Visual Analog Scale – VAS), pain catastrophizing (Pain catastrophising 
scale -PCS), and emotional distress (Depression Anxiety Stress Scale – DASS21). Executive functioning (Barkley Deficits in 
Executive Functioning Scale–Short Form -BDEFS-SF), occupational balance (Occupational Balance Questionnaire – OBQ11), and 
quality of life (World Health Organization Quality of Life–BREF - WHOQOL-BREF). Socio-demographic and clinical characteristics 
were collected to characterize the study sample and inform interpretation of the findings. Mediation analyses were conducted to 
examine executive functioning as a mechanism linking disease burden to functional outcomes, using Hayes’ PROCESS.
Results: Compared with healthy controls, women with endometriosis reported significantly greater pain severity, pain catastrophizing, 
emotional distress, and executive functioning difficulties, alongside lower occupational balance and reduced quality of life (all 
p <0.001). Within the endometriosis group, higher levels of pain catastrophizing and emotional distress were associated with poorer 
executive functioning, which in turn was associated with lower occupational balance and quality of life (all p <0.001). Mediation 
analyses indicated that executive functioning fully mediated the associations between psychological disease burden and both quality of 
life and occupational balance, such that the direct associations between psychological disease burden and functional outcomes were no 
longer significant after accounting for executive functioning.
Conclusion: Executive functioning represents a central mechanism through which pain-related and psychological disease burden 
translate into disruptions in daily life among women with endometriosis. These findings extend symptom-based models toward a more 
integrative, function-oriented understanding of endometriosis and highlight executive functioning as a meaningful target for compre
hensive, person-centered assessment and intervention.
Keywords: endometriosis, meta-cognition, executive functions, occupational balance, quality of life

Introduction
Endometriosis is a chronic, inflammatory gynaecological condition characterized by the presence of endometrial-like 
tissue outside the uterine cavity, affecting approximately 10% of women of reproductive age worldwide.1–3 The condition 
is commonly associated with chronic pelvic pain, dysmenorrhea, dyspareunia, infertility, fatigue, and sleep disturbances, 
leading to substantial physical and emotional burden.4–6

Pain represents the core symptom of endometriosis and arises from complex pathophysiological mechanisms 
involving inflammatory processes, altered immune responses, and changes in peripheral and central nervous system 
functioning.2,5,7,8 Persistent pain is often accompanied by heightened pain catastrophizing, a cognitive-emotional 
response characterized by rumination, magnification, and helplessness in relation to pain.9,10 High levels of pain 
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catastrophizing have been consistently associated with greater pain intensity, emotional distress, reduced coping capacity, 
and poorer health outcomes, as found in chronic pain conditions, including endometriosis.9,10

Women with endometriosis frequently experience elevated levels of depression, anxiety, and stress, reflecting the 
cumulative psychological burden which are related to the mentioned chronic symptoms, fertility concerns, uncertainty 
regarding prognosis, and repeated medical interventions.4,11,12

Despite its high prevalence, endometriosis is frequently underdiagnosed, with diagnostic delays of several years being 
common, further exacerbating symptoms severity and psychosocial distress.1,13 This burden contributes to a marked 
reduction in daily function and quality of life (QoL) and increased healthcare utilization among affected women.5,12,14–17 

Women with endometriosis often report difficulties maintaining consistent engagement in daily activities, roles and 
occupations, including challenges in intimate relationships, work and academic participation, household responsibilities, 
social relationships, and leisure activities.5,6,16,18–22 These functional limitations have important implications not only for 
individual well-being but also for societal and economic outcomes, including productivity loss and increased healthcare 
costs. Despite growing recognition of these consequences, research in endometriosis has predominantly focused on 
symptom reduction, with relatively limited attention to the mechanisms that affect coping with disease burden, translated 
into impairments in daily functioning.5,22

From a biopsychosocial perspective, the World Health Organization’s International Classification of Functioning, 
Disability and Health (ICF) framework emphasizes that health care should refer to the dynamic interactions between 
disease, affected body functions and structures, and people’s daily activity performance and QOL.23–25 Applied to 
endometriosis, this framework highlights that pain and emotional distress (body functions) may restrict daily activities, 
ultimately shaping QoL. Within this context, daily functioning reflects the individual’s ability to manage everyday 
demands, maintain balance among life roles, in work, family, and social life.23,26 Occupational balance, defined as 
a satisfactory distribution and harmony among daily activities, has emerged as a significant indicator of health and well- 
being, yet remains largely unexplored in women with endometriosis.26–28

Importantly, individuals vary considerably in how they cope with similar levels of disease burden. While some 
women maintain relatively stable occupational balance and functioning despite significant symptoms, others experience 
pronounced functional decline.29–31 This variability is related to the presence of modifiable cognitive and psychological 
factors that may buffer or exacerbate the impact of endometriosis on daily life.29 One such factor is executive functioning 
(EF), a set of higher-order cognitive processes, mainly managed by the frontal lobe,32,33 which are responsible for 
performing complex daily tasks, adapting to changing circumstances, and implementing effective coping strategies in the 
context of chronic illness.29,34 In the context of endometriosis, EF is particularly relevant because managing a chronic 
and fluctuating condition requires continuous self-regulation, including planning daily activities around pain, adapting to 
symptom variability, regulating emotional responses, and maintaining engagement in meaningful occupations despite 
physical and psychological burden. These ongoing demands place sustained pressure on executive processes and may 
contribute to variability in women’s ability to maintain daily functioning and occupational balance. Therefore, examining 
EF as a potential mechanism linking disease burden to functional outcomes may provide important insight into 
differences in QOL among women with endometriosis. EF enables individuals to regulate behaviour, emotions, and 
thoughts in a goal-directed manner.29,34 Core components of EF include attention, planning, organization, inhibition, 
initiation, cognitive flexibility, self-monitoring, and emotional regulation.26,29,34 Consistent with Barkley’s model of EFs 
as higher-order self-regulatory capacities that support goal-directed behaviour over time, impairments in executive 
functioning may undermine individuals’ ability to manage symptoms, regulating emotional responses to pain, maintain
ing adherence to treatment recommendations organize daily activities, and maintain function and occupational balance 
despite chronic disease burden.35 Whereas executive difficulties may lead to avoidance, disengagement, emotional 
dysregulation, and functional decline.7,36–39

Growing evidence from chronic pain research indicates that disease burden, resulting from persistent pain and 
emotional distress is associated with alterations in EF. Neuroimaging and behavioural studies suggest that chronic pain 
conditions may be linked to functional and structural changes in prefrontal brain regions implicated in cognitive control 
and self-regulation.7,34,36,37,40,41 In endometriosis specifically, a small but growing body of research has reported 
subjective cognitive complaints and objective alterations in EF as cognitive control networks, particularly among 
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women experiencing higher pain intensity and longer disease duration.29,37 However, the current evidence base remains 
limited and not yet conclusive. These findings raise the possibility that executive dysfunction may represent a key 
mechanism linking symptom burden to impaired daily functioning and reduced quality of life in this population.

Despite this relevance, the role of EFs in endometriosis has received limited empirical attention, and few studies have 
examined EF within an integrative model that links disease burden, daily functioning, occupational balance and QoL. 
Taken together, this literature suggests that EFs may play a mediating role in the relationship between endometriosis- 
related disease burden and women’s daily functioning and QoL.

The present study aimed to elaborate the knowledge about the role of EF in women with endometriosis and 
specifically examine whether EF mediates between disease burden and functional outcomes with a special attention to 
occupational balance and QOL.

By integrating clinical, psychological, and cognitive perspectives within the ICF framework, this study seeks to 
clarify mechanisms underlying functional impairment in endometriosis and to identify potential targets for intervention 
aimed at improving women’s daily lives beyond symptom management alone.

It was hypothesized that: (1) women with endometriosis would exhibit greater executive function deficits compared 
with healthy controls. (2) higher levels of endometriosis-related burden as expressed in pain intensity, pain catastrophiz
ing, and emotional distress would significantly correlate with poorer executive functioning, reduced occupational balance 
and lower QoL. (3) EF would mediate between disease burden, occupational balance and QOL.

Materials and Methods
Study Design and Participants
This cross-sectional correlational study was conducted between December 2024 and December 2025 and followed the 
Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) guidelines.

Power analysis indicated that a minimum sample of 102 participants was required to detect a medium effect size (f2 = 0.25) 
with 90% statistical power at an alpha level of.05. The final sample included 103 participants, meeting this requirement.

The endometriosis group included 43 women aged 18–35 years with clinically confirmed endometriosis. Inclusion criteria for 
the endometriosis group were: (1) women aged 18–35 years; (2) a clinically confirmed diagnosis of endometriosis; and (3) ability 
to complete the questionnaire in Hebrew or Arabic. For the control group, inclusion criteria included women aged 18–35 years 
with no known diagnosis of endometriosis or other chronic conditions affecting daily functioning. Diagnosis was established 
based on imaging findings (transvaginal ultrasound and/or MRI), surgical confirmation (laparoscopy), and comprehensive 
clinical evaluation, including gynecological examination and detailed medical history (anamnestic assessment). Participants 
were recruited from a specialized endometriosis clinic at Emek medical center, located in Northern Israel. Diagnosis was 
confirmed by gynecologists specializing in endometriosis based on clinical evaluation and medical records.

The control group comprised 60 healthy women, matched by age and sociodemographic characteristics to the 
endometriosis group.

Exclusion criteria for both groups included the presence of severe chronic medical conditions likely to substantially 
affect daily functioning (eg, cancer, multiple sclerosis), diagnosed psychiatric disorders, pregnancy or the postpartum 
period, and a history of major surgical procedures that could bias cognitive, emotional, or functional outcomes. 
Participants’ sociodemographic characteristics and health status are presented in Table 1.

Procedure
The study was approved by the Institutional Review Board (IRB) of the Faculty of Social Welfare and Health Sciences at 
the University of Haifa, Israel (IRB approval no. 288/24), and by the Helsinki Committee of Emek Medical Center. All 
procedures performed in this study involving human participants were conducted in accordance with the ethical standards 
of the institutional and national research committees and with the Declaration of Helsinki and its later amendments. An 
information page preceding the questionnaire explained the study aims, confidentiality, and the voluntary nature of 
participation, and stated that completion of the questionnaire constituted informed consent.
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After receiving ethical approval, recruitment of the endometriosis group was conducted in collaboration with the clinic’s 
gynecologists and nursing staff. Following routine medical examinations. Eligibility was determined by the treating gynecol
ogists based on clinical evaluation and medical records prior to invitation to participate. For the control group, eligibility was 
based on self-report screening questions embedded within the online questionnaire. To minimize potential influence from 
treating clinicians and ensure independent participation, women who expressed interest received a neutral access code 
enabling them to complete the questionnaires independently at a later time. Treating physicians and clinic staff were not 
informed of patients’ participation decisions. The control group was recruited through social media platforms. Interested 
participants accessed the study via an online link and completed the same questionnaire battery as the endometriosis group. 
The inclusion of a control group enabled comparison of executive functioning, disease burden, and functional outcomes 
between women with endometriosis and healthy individuals, consistent with the study’s objectives.

Data were collected anonymously using Google Forms. No identifying information, including Email addresses, was 
collected or accessible to the researchers. All data were stored in accordance with institutional data protection 
regulations.

No financial compensation was provided to participants in either group.

Measures
Socio-demographic-health questionnaire assessing age, marital status, education level, income status, medical history, 
current pharmacological and non-pharmacological treatments, and infertility-related issues.

Table 1 Socio-Demographic and Health Related Characteristics of the Study 
Participants

Characteristic Control (n = 60) Endometriosis (n = 43) p-value

Age (years) 28.05 ± 4.20 28.70 ± 5.06 0.480

Marital status 0.198
Single 21 (35.0) 21 (48.8)

Married 36 (60.0) 17 (39.5)

Divorced 2 (3.3) 3 (7.0)
Other 1 (1.7) 2 (4.7)

Education level <0.001

High school 1 (1.7) 9 (20.9)

Vocational 5 (8.3) 15 (34.9)
Academic 54 (90.0) 19 (44.2)

Socio-economic status <0.001
Low 10 (17.5) 27 (62.8)

Average 20 (35.1) 13 (30.2)

High 27 (47.4) 3 (7.0)

Infertility 1 (1.8) 10 (23.3) <0.001

Comorbidity 1 (1.7) 14 (32.6) <0.001

Sleep disturbances 13 (21.7) 21 (48.8) 0.004

Additional therapy use 3 (5.0) 24 (55.8) <0.001

Notes: Values are presented as mean ± SD or n (%). Socio-economic status was categorized as low, average, or 
high based on self-report (for reference, the average gross monthly household income in Israel is approximately 
21,000 NIS (6577.65 USD), which served as the benchmark for classification). Education level was categorized 
as elementary, high school, vocational (certificate-level), or academic. Comorbidity refers to the presence of 
any additional chronic health condition. Additional therapy use includes psychological interventions (eg, 
psychotherapy, mindfulness-based approaches) and complementary or alternative therapies.
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For measuring disease burden:

1. Pain intensity was assessed using Visual Analog Scale (VAS), ranging from 0 (“no pain”) to 10 (“worst imaginable 
pain”). Participants were asked to rate their pain in two contexts: (1) current pain, referring to the level of pain 
experienced at the exact moment of completing the questionnaire, and (2) menstrual pain, referring to the typical 
level of pain experienced during their menstrual period. Higher scores indicate greater pain intensity. VAS has 
demonstrated good reliability and validity in the assessment of pain across clinical populations, including 
gynecologic and endometriosis-related pain.42,43

2. The Pain Catastrophizing Scale (PCS), a 13-item self-report questionnaire measuring three cognitive–emotional 
components of pain catastrophizing: rumination, magnification, and helplessness. Items are rated on a 5-point Likert 
scale ranging from 0 (“not at all”) to 4 (“to a very great extent”), with higher scores indicating greater levels of pain 
catastrophizing. A total PCS score was calculated by summing all items, and subscale scores for rumination, 
magnification, and helplessness were computed. The PCS has demonstrated good internal consistency and construct 
validity in clinical pain populations, including women with gynecologic and chronic pain conditions.9,44

3. Emotional distress, including symptoms of depression, anxiety, and stress, was assessed using the Depression 
Anxiety Stress Scale–21 (DASS-21). Items are rated on a 4-point Likert scale ranging from 0 (“did not apply to 
me at all”) to 3 (“applied to me very much or most of the time”). Subscale scores were calculated by summing the 
relevant items for each domain, with higher scores indicating greater emotional distress. In addition, a total DASS- 
21 score was computed by summing all 21 items to reflect overall emotional distress. The DASS-21 has 
demonstrated good internal consistency across its subscales, with Cronbach’s alpha coefficients typically exceed
ing 0.80 in clinical populations and has been shown to be suitable for assessing emotional distress and QoL– 
related outcomes in women with endometriosis.45–47

Executive functioning was assessed using the Barkley Deficits in Executive Functioning Scale–Short Form (BDEFS- 
SF), a 20-item validated self-report measure assessing five executive domains: self-management to time, self- 
organization/problem solving, self-restraint, self-motivation, and emotional self-regulation. Items are rated on 
a 4-point Likert scale ranging from 1 (“never or rarely”) to 4 (“very often”), reflecting the frequency of executive 
difficulties. Domain-specific scores were calculated by summing the item scores within each domain, and a total 
executive function score was calculated by summing all 20 items, with higher scores indicating greater executive 
dysfunction. The BDEFS-SF has demonstrated good internal consistency and is considered suitable for use in research 
across diverse populations.39,48,49

Occupational balance was assessed using the Occupational Balance Questionnaire–11 (OBQ-11).27 The questionnaire 
consists of 11 items rated on a 4-point Likert scale (0 = strongly disagree to 3 = strongly agree). Higher scores indicate 
better perceived occupational balance, reflecting greater satisfaction with the amount and variety of daily activities, 
including work, rest, leisure, and sleep.

QoL was assessed using the World Health Organization Quality of Life–BREF (WHOQOL-BREF), a 26-item 
validated self-report questionnaire assessing four domains: physical health (7 items), psychological wellbeing (6 
items), social relationships (3 items), and environment (8 items). Items are rated on a 5-point Likert scale, with higher 
scores reflecting better perceived QoL. Domain scores were calculated by averaging the relevant items for each domain, 
and an overall QoL score was computed as the mean of the four domain scores. For interpretability, domain and total 
scores were transformed to a 0–100 scale, with higher scores indicating better perceived QoL. The WHOQOL-BREF has 
demonstrated good reliability and validity, including in studies of women with endometriosis.50–52

Statistical Analysis
Statistical analyses were conducted using IBM SPSS Statistics (version 27). Descriptive statistics were calculated for all 
study variables. Group differences between women with endometriosis and controls were examined using independent- 
samples t-tests for continuous variables and chi-square tests for categorical variables. Normality assumptions were tested 
and met. For questionnaire-based measures, T-scores were calculated for total scale scores, where applicable. Group 
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differences in subscale scores were examined using analysis of variance (ANOVA) or multivariate analysis of variance 
(MANOVA), as appropriate. Pearson correlation coefficients were used to assess associations among continuous 
variables. To examine the mediating role of executive functions, Hayes’ PROCESS macro (Model 4) was applied. 
Disease burden variables were entered as independent variables, executive functioning as the mediator, and occupational 
balance and quality of life as outcome variables. Indirect effects were estimated using bootstrapping with 5000 samples, 
and mediation was considered statistically significant when the 95% confidence interval did not include zero.

Potential confounding sociodemographic variables, including age, marital status, educational level, socioeconomic 
status, and comorbid health conditions, were considered in the study design and analysis. Group comparability was 
examined descriptively, and relevant covariates were controlled for in multivariable and mediation analyses to reduce the 
risk of confounding. Statistical significance was set at p <0.05. Given that analyses were theory-driven and based on 
a priori hypotheses, no formal correction for multiple comparisons was applied. Because the online questionnaire 
required completion of all items before submission, there were no missing data for the primary study variables. 
Therefore, no imputation procedures were required.

Results
A total of 43 women with clinically confirmed endometriosis and 60 healthy controls completed the questionnaire and 
were included in the analyses. Because the online survey required completion of all items before submission, all 
participants who initiated the questionnaire completed it and were included in the final analytic sample. No participants 
were excluded after eligibility screening.

Participants Characteristics
Socio-demographic, clinical, and health-related characteristics of the study sample are presented in Table 1. Women with 
endometriosis differed from controls in educational attainment, socioeconomic status, infertility history, use of additional 
therapies, comorbid conditions affecting daily functioning, and sleep disturbances.

Disease Characteristics
Among women with endometriosis (n = 43), ovarian endometriosis was the most frequently reported phenotype (44.2%), 
followed by other or unspecified forms (32.6%), deep infiltrating endometriosis (DIE) (18.6%), and superficial endome
triosis (4.7%). The mean disease duration was 8.58 ± 5.00 years.

Group differences in pain severity, pain catastrophizing, emotional distress, EFs, occupational balance, and QoL 
between women with endometriosis and healthy controls are summarized in Table 2.

Disease Burden
Pain Severity and Pain Catastrophizing
Women with endometriosis reported significantly higher pain severity than control participants, both during menstruation 
and at the time of assessment (Table 2). In addition, women with endometriosis demonstrated significantly higher levels 
of pain catastrophizing compared with controls. Group differences were observed across all pain catastrophizing 
dimensions, including rumination, magnification, and helplessness.

Emotional Distress
Women with endometriosis reported significantly higher overall emotional distress compared with healthy control 
participants (Table 2). Domain-specific analyses further indicated significantly higher levels of depressive symptoms, 
anxiety, and stress among women with endometriosis compared with controls.

Overall, women with endometriosis exhibited a substantially higher disease burden than healthy controls, character
ized by greater pain severity, increased pain catastrophizing, and elevated emotional distress.
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Table 2 Group Differences in Disease Burden, Executive Functioning, Occupational Balance, and Quality of Life Between Women with Endometriosis and Controls (Mean ± SD, Effect Sizes)

Measure Endometriosis (n = 43) Mean ± SD Controls (n = 60) Mean ± SD Test Statistic p Value Effect Size (95% CI)

Pain severity
VAS during menstruation 9.21 ± 1.06 6.27 ± 2.56 t (101) = 7.10 <0.001 Cohen’s d = 1.42 (0.98–1.85)

VAS today 4.53 ± 2.10 1.10 ± 1.42 t (101) = 9.91 <0.001 Cohen’s d = 1.98 (1.50–2.45)

Pain catastrophizing (PCS) 41.58 ± 7.62 23.45 ± 10.83 t (101) = 9.43 <0.001 Cohen’s d = 1.88 (1.41, 2.35)

Emotional distress (DASS-21) 36.91 ± 12.32 13.87 ± 9.44 t (101) = 10.74 <0.001 d =2.15 (1.65, 2.63)

Depression 12.67 ± 4.80 3.90 ± 3.15 F (1101) = 125.43 <0.001 ηp
2 = 0.55

Anxiety 9.67 ± 4.48 3.23 ± 3.31 F (1101) = 70.43 <0.001 ηp
2 = 0.41

Stress 14.56 ± 4.36 6.73 ± 4.41 F (1101) = 79.59 <0.001 ηp
2 = 0.44

Executive functions (BDEFS)
Total EF score 50.93 ± 15.55 33.85 ± 12.19 t (101) = 6.25 <0.001 d = 1.25 (0.82, 1.67)

Self-management 11.79 ± 3.12 8.25 ± 3.01 F (1101) = 33.59 <0.001 ηp
2 = 0.25

Self-organization 10.26 ± 3.93 6.67 ± 2.93 F (1101) = 28.20 <0.001 ηp
2 = 0.22

Self-restraint 9.51 ± 3.63 6.38 ± 2.96 F (1101) = 23.16 <0.001 ηp
2 = 0.19

Self-motivation 8.88 ± 3.58 5.77 ± 2.91 F (1101) = 23.65 <0.001 ηp
2 = 0.19

Emotion regulation 10.49 ± 3.47 6.78 ± 2.73 F (1101) = 36.75 <0.001 ηp
2 = 0.27

Occupational balance (OBQ-11) 13.58 ± 5.04 19.03 ± 5.96 t (101) = −4.88 <0.001 d = −0.97 (0.56–1.39)

Quality of life (WHOQOL-BREF)
Total QoL (%) 45.04 ± 11.79 69.43 ± 13.58 t (101) = −9.49 <0.001 d = −1.90 (1.42–2.36)

Physical domain 41.45 ± 13.57 70.83 ± 16.03 F (1101) = 93.27 <0.001 ηp
2 = 0.48

Psychological domain 46.52 ± 13.67 70.00 ± 15.96 F (1101) = 61.02 <0.001 ηp
2 = 0.38

Social domain 47.69 ± 18.82 68.61 ± 19.25 F (1101) = 29.64 <0.001 ηp
2 = 0.23

Environmental domain 44.33 ± 15.66 68.28 ± 19.25 F (1101) = 64.21 <0.001 ηp
2 = 0.39

Notes: Values are presented as mean ± standard deviation (SD) unless otherwise indicated. All statistical tests are two-tailed, with statistical significance set at p <0.05. Higher scores on the BDEFS-SF reflect greater executive 
dysfunction, whereas higher scores on the OBQ-11 and WHOQOL-BREF indicate better occupational balance and quality of life, respectively. Higher scores on the DASS-21 indicate greater emotional distress. Effect sizes are reported 
as Cohen’s d with 95% confidence intervals for independent-samples t-tests and partial eta squared (ηp2) for ANOVA models. 
Abbreviations: DASS-21, Depression Anxiety Stress Scales–21; BDEFS-SF, Barkley Deficits in Executive Functioning Scale–Short Form; OBQ-11, Occupational Balance Questionnaire–11; WHOQOL-BREF, World Health Organization 
Quality of Life–BREF; d, Cohen’s d; ηp2, partial eta squared; CI, confidence interval.
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Executive Functions
Executive functioning difficulties were more prevalent among women with Endometriosis compared healthy controls 
(Table 2). More difficulties in EF were observed across all executive function domains.

Occupational Balance
Occupational balance was significantly lower among women with endometriosis (Table 2). Item-level analyses of the 
OBQ-11 showed that between-group differences were largest for items assessing the perceived number of activities 
during a typical week, time available for required and desired activities, satisfaction with the number of activities, and 
balance across activity domains, as well as satisfaction with time spent resting and recovering (Supplementary Table S1).

QoL
Women with endometriosis reported significantly lower total QoL scores compared with control participants (Table 2). 
Domain-specific analyses indicated significantly lower scores across all WHOQOL-BREF domains.

To further examine the study objectives regarding relationships between disease burden, EF, and functional outcomes, 
correlation analyses were conducted within the endometriosis group.

Correlations Between Disease Burden Variables, Executive Functioning, Occupational 
Balance, and QoL Within the Endometriosis Group
Pain catastrophizing and emotional distress were significantly and positively correlated with worse executive functions. 
Worse executive functions were significantly correlated with lower occupational balance and lower QoL. Pain catastro
phizing and emotional distress were also significantly correlated with QoL. Correlations between pain catastrophizing, 
emotional distress, and occupational balance did not reach statistical significance (Table 3).

EFs as a Mediator Between Pain Catastrophizing and QoL
To test the hypothesized mechanism, mediation analyses were conducted within the endometriosis group to examine 
whether executive functions mediated the association between pain catastrophizing (PCS total score) and quality of life 
(WHOQOL-BREF total score). Pain catastrophizing was significantly associated with greater executive dysfunction (B = 
1.04, SE = 0.27, p <0.001). In turn, greater executive dysfunction was associated with poorer QoL after controlling for pain 
catastrophizing (B = −0.59, SE = 0.08, p <0.001). The direct association between pain catastrophizing and QoL was not 
significant when EFs were included in the model (B = −0.12, SE = 0.16, p =0.48). Bootstrapped mediation analyses revealed 
a significant indirect effect of pain catastrophizing on QoL through executive dysfunction (indirect effect = −0.61, 95% CI 
[−0.94, −0.28]), indicating that EFs fully mediated the association between pain catastrophizing and QoL. See Figure 1.

Domain-specific mediation analyses yielded similar patterns across all WHOQOL-BREF domains, with EFs sig
nificantly mediating the associations between pain catastrophizing and physical, psychological, social, and environmental 
QoL (see Supplementary Table S2).

Table 3 Pearson Correlations Among Study Variables in Women with Endometriosis (n = 43)

Variable Emotional 
Distress

Pain 
Catastrophizing

Quality 
of Life

Executive 
Dysfunction

Occupational 
Balance

Pain Severity During 
Menstruation

Emotional distress —

Pain catastrophizing 0.650** —

Quality of life −0.605** −0.471** —

Executive dysfunction 0.750** 0.508** −0.819** —

Occupational balance −0.295 −0.261 0.634** −0.588** —

Pain severity during menstruation 0.450** 0.421** −0.207 0.234 −0.206 —

Notes: Values are Pearson correlation coefficients (two-tailed). **p <0.01. All variables represent total scores. Higher scores on the BDEFS indicate greater executive 
dysfunction, whereas higher scores on the OBQ-11 and WHOQOL-BREF indicate better occupational balance and QoL, respectively. The em dash (—) indicates 
correlations not applicable for the same variable.
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EFs as a Mediator Between Pain Catastrophizing and Occupational Balance
Pain catastrophizing was significantly associated with greater executive dysfunction (B = 1.04, SE = 0.27, p <0.001). In 
turn, greater executive dysfunction was associated with poorer occupational balance after controlling for pain catastro
phizing (B = −0.20, SE = 0.05, p <0.001). The direct association between pain catastrophizing and occupational balance 
was not significant when EFs were included in the model (B = 0.03, SE = 0.10, p =0.74). Bootstrapped mediation 
analyses revealed a significant indirect effect of pain catastrophizing on occupational balance through executive 
dysfunction (indirect effect = −0.21, 95% CI [−0.35, −0.07]), indicating that EFs fully mediated the association between 
pain catastrophizing and occupational balance. See Figure 2.

EFs as a Mediator Between Emotional Distress and QoL
Mediation analyses conducted within the endometriosis group examined whether EFs mediated the association between 
emotional distress (DASS-21 total score) and QoL (WHOQOL-BREF total score). Higher levels of emotional distress 
were significantly associated with greater executive dysfunction (B = 0.95, SE = 0.13, p <0.001). In turn, greater 
executive dysfunction was associated with poorer QoL after controlling for emotional distress (B = −0.63, SE = 0.10, 
p <0.001). The direct association between emotional distress and QoL was not significant when EFs were included in the 
model (B = 0.02, SE = 0.13, p =0.87). Bootstrapped mediation analyses revealed a significant indirect effect of emotional 
distress on QoL through executive dysfunction (indirect effect = −0.60, 95% CI [−0.76, −0.28]), indicating that EFs fully 
mediated the association between emotional distress and QoL. As shown in Figure 3.

Additional domain-specific analyses indicated that EFs significantly mediated the associations between psychological 
distress and social and environmental QoL, whereas mediation was not supported for the physical QoL domain (see 
Supplementary Table S3).

Figure 1 Executive functions mediate the association between pain catastrophizing and quality of life in women with endometriosis. 
Notes: Direct effect: B = −0.12, SE = 0.16, p =0.48. Indirect effect: B = −0.61, 95% CI [−0.94, −0.28].

Figure 2 Executive functions mediate the association between pain catastrophizing and occupational balance in women with endometriosis. 
Notes: Direct effect: B = 0.03, SE = 0.10, p =0.74. Indirect effect: B = −0.21, 95% CI [−0.35, −0.07].
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EFs as a Mediator Between Emotional Distress and Occupational Balance
Mediation analyses conducted within the endometriosis group examined whether EFs mediated the association between 
emotional distress and occupational balance. Higher levels of emotional distress were significantly associated with 
greater executive dysfunction (B = 0.95, SE = 0.13, p <0.001). Greater executive dysfunction, in turn, was associated 
with poorer occupational balance after controlling for emotional distress (B = −0.27, SE = 0.06, p <0.001). The direct 
association between emotional distress and occupational balance was attenuated and did not reach statistical significance 
when executive functions were included in the model (B = 0.14, SE = 0.08, p =0.081). Bootstrapped mediation analyses 
revealed a significant indirect effect of emotional distress on occupational balance through executive dysfunction 
(indirect effect = −0.26, 95% CI [−0.36, −0.08]), indicating that EFs accounted for the majority of the association 
between emotional distress and occupational balance. As shown in Figure 4.

Discussion
The present study examined the role of EFs in mediating between the burden of endometriosis and women’s daily life, as 
expressed in their occupational balance and QOL. Consistent with our hypotheses, women with endometriosis demon
strated higher levels of disease burden, including pain severity, pain catastrophizing, and emotional distress, alongside 
greater executive functioning difficulties, lower occupational balance, and reduced QoL compared with healthy controls. 
Importantly, EFs emerged as a key mechanism linking pain and psychological aspects of disease burden to functional 
outcomes. Specifically, EFs fully mediated the associations between pain catastrophizing and both QoL and occupational 
balance, as well as between emotional distress and these functional outcomes, underscoring the central role of EFs in the 
lived experience of endometriosis. These findings can be interpreted within a self-regulation framework, whereby 
persistent psychological burden may tax the cognitive resources required for effective executive control. In the context 
of endometriosis, elevated pain catastrophizing and emotional distress may interfere with individuals’ ability to regulate 
attention, plan and organize daily activities, and manage emotional responses to ongoing symptoms. As EF becomes 
compromised, the capacity to adapt to fluctuating pain, maintain engagement in meaningful activities, and sustain 

Figure 3 Executive functions mediate the association between emotional distress and quality of life in women with endometriosis. 
Notes: Direct effect: B = 0.02, SE = 0.13, p =0.87. Indirect effect: B = −0.60, 95% CI [−0.76, −0.28].

Figure 4 Executive functions mediate the association between emotional distress and occupational balance in women with endometriosis. 
Notes: Direct effect: B = 0.14, SE = 0.08, p =0.081. Indirect effect: B = −0.26, 95% CI [−0.36, −0.08].
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balance across daily roles may be reduced, ultimately contributing to diminished QOL. This perspective provides 
a functional explanation for how psychological burden is translated into everyday difficulties, highlighting EF as 
a critical process underlying the lived experience of endometriosis.

The correlation analyses provided important context for the mediation findings, showing that lower EFs scores were 
consistently associated with poorer QoL and occupational balance, whereas pain catastrophizing and emotional distress 
demonstrated stronger and more consistent associations with QoL than with occupational balance. This pattern supports 
the conceptualization of EFs as a central mechanism linking psychological disease burden to daily functioning.29,34,35

Consistent with existing models of executive functioning and self-regulation, the present findings suggest that 
psychological disease burden in endometriosis may compromise higher-order regulatory processes required for effective 
daily functioning. Pain catastrophizing and emotional distress were strongly associated with EF difficulties, which in turn 
were related to poorer QoL and occupational balance. Rather than exerting a direct effect on functioning, psychological 
burden appears to undermine EFs that play a central role in adaptive coping and everyday functioning in the context of 
chronic illness.29,37,39,53–59

A particularly novel contribution of the present study is the examination of occupational balance as a functional 
outcome in endometriosis. Women with endometriosis reported significantly lower occupational balance than controls, 
and EFs fully mediated the association between psychological disease burden and occupational balance. This is 
especially important in chronic pain conditions such as endometriosis, where daily functioning is constrained not only 
by symptoms severity but by the ongoing complexity of symptom unpredictability, emotional burden, and continuous 
self-management demands.5,53 These findings suggest that disruptions in occupational balance are closely linked to 
executive capacities required to coordinate daily life under conditions of chronic pain and emotional stress, rather than 
symptoms severity alone, highlighting EFs as a meaningful and potentially modifiable target for intervention aimed at 
supporting everyday functioning.53,55–59

From a gynecological and clinical perspective, it should be noted that the prevalence of reported infertility in the 
endometriosis group (23.3%) was lower than some estimates in the literature, which commonly range between 30% and 
50%.60 This finding is likely attributable to the sample’s demographic characteristics, specifically the younger age of 
participants and high proportion of single women, many of whom had not yet attempted conception.

In the context of endometriosis, daily functioning is shaped by the chronic and unpredictable nature of symptoms, 
including cyclical pain fluctuations, fatigue, and ongoing treatment demands.2,8 Managing these challenges requires 
continuous monitoring of bodily signals, anticipatory planning, and repeated adjustment of daily activities, placing 
sustained cognitive and emotional demands on executive functioning.61,62 Consistent with the pattern of EF difficulties 
observed in the present study, domains related to organization, time management, emotional regulation, and sustained 
motivation -those most relevant to daily self-management- appear particularly challenged in the context of chronic pain. 
Such sustained demands may place strain on executive resources, increasing vulnerability to everyday functional 
difficulties.29,35,53

From an occupational perspective, occupational balance reflects the capacity to organize and sustain engagement 
across daily activities under changing internal and external demands.27,28 In endometriosis, symptom cyclicity, fatigue, 
and treatment-related side effects may disturb daily routines and role participation, placing additional strain on executive 
resources.2,5,15,22,26–28 The present findings suggest that occupational imbalance in endometriosis reflects not only 
symptom burden, but also limitations in executive capacities required to regulate, organize, and sustain everyday 
functioning over time. In this context, occupational balance emerges as a sensitive functional outcome through which 
the impact of EF difficulties becomes evident in daily life. By positioning occupational balance within an executive 
functioning framework, the current study extends existing endometriosis research beyond symptom-based models and 
underscores the importance of higher-order regulatory processes in shaping lived experience.

Beyond the present findings, a substantial body of literature has documented the profound impact of endometriosis on 
QoL, highlighting persistent pain, emotional distress, and functional limitations as central features of the disease.5,12,31 

Previous studies have consistently shown that pain severity and pain-related psychological processes, particularly pain 
catastrophizing, are strongly associated with poorer QoL, increased emotional distress, and reduced participation in daily 
activities among women with endometriosis.9,10 Similarly, elevated levels of depression, anxiety, and stress have been 
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repeatedly reported and linked to worse functional and psychosocial outcomes.59,63,64 While these findings underscore 
the importance of psychological factors in shaping disease impact, most prior research has conceptualized these variables 
as either parallel correlates or direct predictors of QoL, without examining the underlying mechanisms through which 
psychological burden translates into impaired daily functioning.

Complementing findings within the endometriosis literature, research in chronic pain and long-term health conditions 
has increasingly emphasized the role of self-regulatory and executive processes in determining functional 
adaptation.7,29,34,41 EFs have been shown to influence pain coping, emotional regulation, adherence to treatment 
recommendations, and sustained engagement in goal-directed activities under conditions of chronic stress.29,35,65 

Models of chronic illness adaptation suggest that persistent pain and emotional distress may erode executive control 
resources, thereby limiting individuals’ capacity to flexibly manage competing demands and maintain functional balance 
over time.54,66–68 However, despite growing recognition of these processes in broader chronic pain populations, EFs have 
rarely been examined as a central explanatory mechanism in endometriosis research. By explicitly testing executive 
functioning as a mediator linking pain catastrophizing and emotional distress to QoL and occupational balance, the 
present study addresses a critical gap in the literature and extends existing symptom-based models toward a more 
integrative, mechanism-oriented understanding of daily life disruption in endometriosis.

The present findings carry important implications for the clinical management of endometriosis, suggesting that 
symptoms severity alone may not fully capture the factors shaping women’s daily functioning and quality of life. 
Consistent with guidance from the American Society for Reproductive Medicine (ASRM) and the European Society of 
Human Reproduction and Embryology (ESHRE), which emphasize the chronic and multifaceted nature of endometriosis 
beyond pain alone,61,69 these results highlight the importance of incorporating functional and self-regulatory processes 
into comprehensive care. While medical treatment primarily targets pain and gynecological symptoms, women must 
function in real-life contexts that require planning, organization, emotional regulation, and sustained engagement across 
daily activities and life roles. EF difficulties may help explain why some women continue to experience substantial 
functional impairment despite partial pain control and why adherence to treatment recommendations and lifestyle 
adjustments varies. Together, these findings support a multidisciplinary approach to endometriosis care in which 
cognitive and psychological functioning are considered alongside gynecological treatment, and in which EFs represent 
a meaningful and potentially modifiable target for non-pharmacological interventions aimed at improving daily function
ing, occupational balance, and QoL.

Several limitations of the present study should be acknowledged. First, the cross-sectional design precludes causal 
inferences regarding the temporal relationships among disease burden, executive functioning, and functional outcomes. 
Longitudinal studies are needed to examine how EFs evolve over the course of endometriosis and whether changes in 
executive functioning prospectively predict variations in occupational balance and QoL. Second, the reliance on self- 
report measures may introduce reporting bias and shared method variance; future research would benefit from incorpor
ating performance-based assessments of executive functioning and objective indicators of daily functioning. 
Additionally, the study sample, while clinically relevant, may limit generalizability to broader populations of women 
with endometriosis, underscoring the need for replication in more diverse and larger samples.

Despite these limitations, the findings point to several important directions for future research and practice. 
Prospective and intervention studies are warranted to determine whether targeting EFs can enhance functional outcomes 
beyond symptoms management alone. Integrating executive functioning assessment into clinical evaluation may improve 
identification of women at greater risk for functional impairment and guide more personalized care. Future research 
should adopt a multidisciplinary framework that brings together gynecology, psychology, and occupational therapy to 
examine how cognitive, emotional, and physical factors interact to shape daily life in endometriosis. By incorporating 
EFs into diagnostic models, research designs, and therapeutic approaches, future work may advance a more compre
hensive understanding of endometriosis and support the development of interventions that more effectively address the 
complex functional challenges experienced by affected women.

In conclusion, this study advances understanding of the functional impact of endometriosis by demonstrating that EFs 
represent a central pathway through which psychological disease burden shapes daily life. By showing that EFs fully 
mediated the associations between pain catastrophizing, emotional distress, and both QoL and occupational balance, the 
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present findings move beyond symptom-based models toward a more integrative account of functioning in endometriosis. 
These results underscore the importance of higher-order self-regulatory processes in both research and clinical care and 
highlight EFs as a meaningful construct for understanding variability in women’s lived experiences of the disease. 
Incorporating executive functioning into conceptual frameworks of endometriosis may support more comprehensive, 
person-centred approaches to assessment and intervention that integrate cognitive, psychological, and functional per
spectives, ultimately contributing to improved daily functioning and QoL for affected women.

Capsule
Executive dysfunction mediates the associations between psychological disease burden and reduced quality of life and 
occupational balance in women with endometriosis, highlighting executive functions as a central mechanism of daily life 
disruption.
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