Psychology Research and Behavior Management Dovepress
Taylor & Francis Group

Measuring Cognitive Flexibility in Chinese
Individuals with Obsessive-Compulsive Disorder:
Psychometric Validation and Factor Structure of
the Chinese Version of the Flexibility in Daily Life
Scale

Zijun Yan "2 Tao Chen3'4, Xu Ma'2, si Mi'2, Pengchong Wang 12 Zhanjiang Li'2

'Beijing Key Laboratory of Mental Disorders, National Clinical Research Center for Mental Disorders & National Center for Mental Disorders, Beijing
Anding Hospital, Capital Medical University, Beijing, People’s Republic of China; 2Advanced Innovation Center for Human Brain Protection, Capital
Medical University, Beijing, People’s Republic of China; 3Brain and Mind Centre, The University of Sydney, Sydney, Australia; “School of Psychology,
The University of Sydney, Sydney, Australia

Correspondence: Pengchong Wang; Zhanjiang Li, Email pengchongpsy@mail.ccmu.edu.cn; lizhj8@ccmu.edu.cn

Purpose: Impaired cognitive flexibility is a core feature of obsessive-compulsive disorder (OCD) and may contribute to symptom
persistence and variabe therapeutic outcomes. However, traditional measures may adequately capture how cognitive flexibility
manifests in daily life. The Flexibility in Daily Life scale (FIDL) is a novel developed self-report instrument assessing multi-
dimensional facets of cognitive flexibility. The present study sought to determine the psychometric structure of the Chinese version
of the FIDL and its suitability for individuals within an OCD population.

Patients and Methods: The 37-item FIDL underwent forward-back translation and cross-cultural adaptation. The baseline
comprised 157 participants (76 individuals with OCD and 81 healthy controls), with an OCD subsample(N=54) completing a one-
month retest. Confirmatory factor analysis (CFA) initially evaluated the established 21-item five-factor model in the full sample.
Alternative structures (one-, two-, and correlated three-factor models) were also examined. Given suboptimal model fit indices,
exploratory factor analysis (EFA) was subsequently performed in the OCD sample (N=76) to derive a structure more representative of
clinical characteristics. Finally, Bayesian exploratory factor analysis (BEFA) was applied to ascertain factor stability.

Results: The established 21-item five-factor model demonstrated suboptimal fit in the Chinese OCD sample (N=157; CFI=0.791,
TLI=0.822, RMSEA=0.087, SRMR=0.082). EFA identified a revised 25-item three-factor structure, labeled Contextual Adaptability,
Cognitive-Behavioral Rigidity, and Routine/Control, which was corroborated by BEFA. The revised scale exhibited satisfactory
internal consistency (Cronbach’s 0=0.699—0.838; McDonald’s ©=0.721-0.846) and acceptable test-retest reliability (r=0.777-0.844).
The three-factor model failed to demonstrate adequate fit (x*/df = 2.095, CFI = 0.708, TLI = 0.678, RMSEA = 0.121, SRMR = 0.146),
and BEFA further revealed excessive inter-factor overlap, with correlations ranging from 0.969 to 0.987.

Conclusion: The findings provide preliminary evidence that the Chinese FIDL may capture clinically relevant aspects of daily-life
cognitive flexibility in OCD populations. The revised three-factor structure offers a potential framework for assessing specific
inflexibility profiles and identifying potential intervention targets, including contextual adjustment difficulties, rigid cognitive-
behavioral responding, and over-reliance on routine/control. These findings underscore the importance of considering clinical and
cultural context when evaluating cognitive flexibility constructs. However, given the exploratory design, limited sample size, and
excessive inter-factor overlap, further validation in larger, independent cohorts is warranted.
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Introduction

Obsessive-compulsive disorder (OCD) is a type of mental illness characterized by persistent, intrusive, and unnecessary
obsession and repetitive compulsion.' It causes marked impairments in social functioning, with a lifetime prevalence rate
of 2.43%. Patients with OCD struggle to suppress intrusive thoughts and repetitive behaviors, which manifest as
cognitive and behavioral inflexibility.>* Crucially, this rigidity appears to extend beyond clinical symptoms, also seen in
unaffected first-degree relatives, suggesting that inflexibility represents a cognitive phenotype and a potential marker of
genetic vulnerability.*”

Emerging evidence suggests that deficits in cognitive flexibility may not only be linked to greater severity of
obsessive-compulsive symptoms (OCS),*'° but also function as a pivotal prognostic indicator;'" indeed, improvements
in flexibility following cognitive behavioral therapy (CBT) or Acceptance and Commitment therapy (ACT) are predictive
of meaningful symptom reduction.'*'* Cognitive flexibility is recognized as a multidimensional construct that varies
based on executive functioning, default mental states, and personality configurations.'* Clinical evidence further suggests
that the inflexibility of OCD presents in multiple aspects, such as excessive adherence to rules, intolerance of uncertainty,
and difficulty in interrupting ritualistic behaviors.'*'> However, little is known about the characteristics of these
dimensions, which limits a comprehensive understanding of cognitive flexibility.

Current assessment methodologies, however, face significant limitations in capturing the breadth of this construct.
1617 the Intra-Extra

Dimensional Shift task,'® and the Probabilistic Reversal Learning (PRL) task,'® are widely used to assess cognitive

While laboratory-based neuropsychological tasks such as the Wisconsin Card Sorting Test (WCST),

flexibility, they primarily reflect executive control processes and possess limited ecological validity. There is still
a relative scarcity of tools that capture this ability in daily life, with only a few available instruments, including the
Cognitive Flexibility Inventory (CFI), Cognitive Flexibility Scale (CFS), Behavior Rating Inventory of Executive
Function (BRIEF), and Acceptance and Action Questionnaire-Il (AAQ-II).?>*' These questionnaires differ in their
specific focus. Specifically, CFI, CFS and BRIEF emphasize cognitive and executive functions, whereas AAQ-II is
typically used as a measure of generalized psychological flexibility or as a process variable within the framework
of ACT. However, existing questionnaires are constrained by their unidimensional focus or a limited scope that fail to
capture the broad range of cognitive flexibility exhibited in daily life.***

To address the limitation of existing measures, Horne, Chen and Irish®® recently developed the Flexibility in Daily
Life scale (FIDL), a multidimensional instrument designed to capture the daily life manifestations of cognitive flexibility,
including repetitive and stereotyped behaviors. In its initial validation, the FIDL was refined from an original 37-item
pool to a 21-item, five-factor structure comprising Repetition, Switching, Predictability/Control, Routine, and Thoughts/
Beliefs. Although initial validation in non-clinical Australian samples has demonstrated good reliability and potential as
a promising transdiagnostic tool, its applicability to clinically diagnosed OCD populations remains unclear. This is an
important gap, because OCD is characterized by pronounced rigidity, repetitive behavior, and over-reliance on routine,**
which may shape the way daily life flexibility is organized. In addition, the factor structure identified in a Western non-
clinical sample may not generalize directly to non-Western cultural contexts, where the expression and interpretation of
flexibility-related behaviors may differ.>>*® Therefore, evidence is still lacking as to whether the published FIDL
structure can be replicated in Chinese individuals with OCD or whether an alternative structure is specifically suited
for this population.

Against this background, the present study was designed primarily as an exploratory investigation of the factor
structure of the Chinese-translated FIDL in a clinical sample of individuals with OCD. Specifically, we first examined
whether the previously published 21-item five-factor model could be replicated in the present sample. Given the potential
for clinical and cultural variations, we subsequently explored the latent structure of the original 37-item pool within the
OCD subsample to identify a framework that is specifically suited for this population. A secondary aim was to evaluate
the preliminary reliability and validity of the resulting structure. By addressing these aims, we sought to provide initial
evidence for a clinically grounded assessment of multidimensional cognitive flexibility in Chinese individuals with OCD.
Such an instrument may eventually help identify distinct patterns of inflexibility, inform the refinement of targeted

interventions, and advance our understanding of the mechanisms underlying OCD in diverse clinical contexts.
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Materials and Methods

Participants
This study enrolled 76 patients with OCD and 81 healthy controls (HC) between October 2023 and October 2025. A total
of 76 patients with OCD were recruited from the outpatient department of Beijing Anding Hospital. All participants met
DSM-5 diagnostic criteria for OCD, had a Y-BOCS score > 16, were aged 1845 years, and provided written informed
consent. No comorbid psychiatric disorders were identified based on the clinical evaluation. All clinical assessments were
conducted by trained psychiatrists who received consistent training. The OCD group comprised 22 males and 54 females,
with an average age of 30.25+6.80 years. Among these patients, 19 were receiving SSRI treatment, whereas 57 were
unmedicated. HCs were recruited through advertisement during the same period. The HC group included 81 individuals,
including 28 males and 53 females, with an average age of 27.47+5.36 years. Age, level of education, and other
demographic characteristics were matched with those of the OCD group. HCs had no self-reported history of psychiatric
disorders, severe neurological or organic diseases, substance dependence, or current use of psychoactive substances.
For test-retest reliability, all patients with OCD were invited to complete a follow-up assessment approximately one
month after the initial evaluation. Of the 76 patients, 54 completed the follow-up questionnaire, and the test-retest
analysis was therefore based on these 54 participants. No item-level missing data were observed among the completed
questionnaires. The remaining 22 patients did not complete the follow-up assessment and were excluded from the test-
retest analysis.

Measurements

The Flexibility in Daily Life Scale (FIDL)

The Chinese version of the FIDL used in the present study was based on the original 37-item version.”® The translation
procedure involved forward translation and back-translation conducted by two bilingual clinical psychologists. After
reconciliation of the translated versions, a preliminary Chinese version was generated for use in this study. However,
a formal expert committee review, cognitive interviewing, and pilot pretesting in a patient sample were not conducted
during the cross-cultural adaptation process. Therefore, the current findings should be interpreted as a preliminary
psychometric evaluation of the Chinese FIDL, and further linguistic validation following established cross-cultural
adaptation guidelines is warranted.

The Yale-Brown Obsessive-Compulsive Scale (Y-BOCS)

Y-BOCS?"*® is a 10-item scale to measure the severity of OCS. It is divided into two dimensions: obsessive-compulsive
thinking and obsessive-compulsive behavior. The higher the score, the more severe the OCS. The Chinese version of
Y-BOCS has good inter-rater reliability (» = 0.75), test-retest reliability (» = 0.91).

The Obsessive-Compulsive Inventory-Revised (OCI-R)

OCI-R?** is used to measure self-reported OCS. It consists of 18 items, divided into 6 dimensions: washing, obsessing,
hoarding, ordering, checking, and neutralizing. The higher the score, the more severe the symptoms. The Chinese version
has good internal consistency (Cronbach’s a = 0.84) and test-retest reliability (» = 0.96).

Statistical Analysis
Confirmatory factor analysis (CFA) was first conducted in the full sample to evaluate the fit of the previously reported
factor structure of the Chinese version of the FIDL. CFA was conducted using IBM SPSS AMOS 29.0. Parameters were
estimated using the maximum likelihood (ML) method. Model fit was evaluated using the chi-square statistic (y?),
comparative fit index (CFI), Tucker-Lewis index (TLI), root mean square error of approximation (RMSEA), and
standardized root mean square residual (SRMR). Conventionally, CFI and TLI values of > 0.90 indicate acceptable fit
and > 0.95 indicate good fit, whereas RMSEA and SRMR values of < 0.08 indicate acceptable fit.

Given the inadequate fit of the original model, the clinical focus and exploratory nature of the present study, and the
limited clinical sample available, exploratory factor analysis (EFA) was subsequently performed in the OCD subsample
to examine a potentially more suitable latent structure for this population, although the participant-to-item ratio was
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below commonly recommended standards. The number of factors retained was determined based on parallel analysis,
together with the interpretability of the factor solution. Parallel analysis, EFA and reliability were conducted using JASP.

To examine whether the factor structure suggested by EFA was better represented by a multidimensional solution than
by more parsimonious alternatives, we conducted a series of confirmatory factor analyses. Four types of models were
tested: a one-factor model, three alternative two-factor models, and a correlated three-factor model. In the one-factor
model, all items were specified to load on a single latent factor. In the two-factor models, two of the proposed dimensions
were combined into one factor, whereas the remaining dimension was retained as a separate factor. In the correlated
three-factor model, Contextual Adaptability, Cognitive-Behavioral Rigidity, and Routine/Control were specified as three
distinct but correlated latent factors. Model fit was assessed using y*/df, CFI, TLI, RMSEA, and SRMR.

To further examine the robustness of the factor structure identified by EFA, Bayesian exploratory factor analysis
(BEFA) was performed using the BayesFM package and blavvan packages in R4.4.3. BEFA was used to provide
a probabilistic evaluation of the latent structure, particularly with regard to the most plausible number of factors and
the allocation of items to factors. In this way, BEFA served as a complementary analytic approach to assess the stability
of the EFA-derived solution following the inadequate fit of the original CFA model.

To examine potential attrition bias, baseline demographic and clinical characteristics were compared between patients
who completed the follow-up assessment and those who did not. Demographic and clinical characteristics, as well as all
reliability and validity analyses, were analyzed using SPSS 27.0.1.

Results

Confirmatory Factor Analysis

The 21-item version showing strong reliability and validity was employed to validate the measure in a Chinese
population, including 76 OCD patients and 81 HC participants. The results of CFA showed that y*/df=2.042,
TLI=0.791, CFI=0.822, SRMR=0.087, RMSEA=0.082. The loadings of each item on the corresponding factor ranged
from 0.034 to 0.785.

Group Differences in FIDL Between OCD and HC

Except for Routine factor, the other 4 factors and total scores of OCD patients were significantly higher than those of HC,
indicating that OCD patients had poor cognitive flexibility (Table 1).

Exploratory Factor Analysis

Given that the initial CFA of the 21-item version yielded suboptimal fit indices, we deemed it necessary to further
investigate the potential underlying structure within this clinical population. Consequently, we performed EFA using the
original 37-item FIDL in OCD population to develop a more appropriate construct. The results of the feasibility test for
factor analysis indicated that the KMO value was 0.732, and Bartlett’s test of Sphericity was significant (p<0.001), as
shown in Table 2, suggesting that the data were suitable for factor analysis. Based on the parallel analysis and scree plot,
three common factors were extracted. Principal axis factoring was applied, followed by Promax oblique rotation. Items

Table | Comparison of FIDL Scores Between the OCD and HC Groups

Factor OCD (n=76) | HC (n=81) t p
Repetition 18.75£4.05 13.20+4.30 | 8313 | <0.00 |*¥*
Switching 13.16+2.85 10.93£2.92 | 4.845 | <0.00 |***
Predictability/Control 13.78+2.99 12.63£2.89 | 2.442 0.016*
Routine 9.39£2.07 9.5242.06 | —0.376 0.708
Thoughts/Beliefs 8.37+2.58 7.25+2.20 2.939 0.004%*
Total 63.45£10.61 | 53.52+10.57 | 5.871 | <0.00|***

Notes: *p<0.001; *p<0.01; *»<0.05.
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Table 2 The Results of KMO
Test and Bartlett’s Test

KMO MSA 0.732

Bartlett’s test | x> | 1498.64|
df 666
p | <0.00 1%k

Note: **p<0.001.

Abbreviations: KMO, Kaiser-Meyer-
Olkin Test; MSA, measurement system
analysis.

with factor loadings below 0.40 or with substantial cross-loadings were removed, resulting in a final set of 25 items (see

Supplementary Material Table S1).

After rotation, the factor structure became clearly delineated. As illustrated in Figure 1, Factor 1 comprised items 7,
10, 11, 28, 32, 36, and 37, and was labeled “Contextual Adaptability”. This factor reflects the capacity for attentional
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Figure | The structure diagram of three factors from exploratory factor analysis.
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Table 3 Factor Characteristics

Eigenvalue | Sum Squared Loadings | Proportion Variance | Cumulative

Factor | 8.876 5.232 0.141 0.141
Factor 2 3.191 4.881 0.132 0.273
Factor 3 1.835 3.788 0.102 0.376

control and task switching in response to contextual cues within a situation. Factor 2 consisted of items 1, 15, 16, 17, 18,
19, 21, 23, 30, and 31, labeled “Cognitive-Behavioral Rigidity”, capturing automatic thought processes and habitual
behavioral patterns. Factor 3 included items 2, 8, 9, 13, 20, 22, 33, and 34, labeled “Routine/Control”, representing
a preference for specific routines and a strong need for order in daily situations. The detailed content of each factor is
provided in Supplementary Table S2. Notably, item 8 showed a negative loading on Factor 3, whereas the other items

loading on this factor showed positive loadings. This pattern is theoretically consistent with the wording of item 8, which
reflects the opposite pole of the construct represented by Factor 3. Accordingly, item 8 was treated as a reverse-scored
item when calculating the routine/control subscale, so that higher scores consistently reflected a stronger preference for
routine and repetitive daily behavior.

The squared loadings of the three factors were 5.232, 4.881, and 3.788, accounting for 14.1%, 13.2%, and 10.2% of
the variance, respectively. In total, the three-factor solution explained 37.6% of the overall variance (Table 3).

Comparison of Alternative Factor Structures

Following the EFA, we compared the extracted three-factor solution with more parsimonious alternatives using CFA.
Specifically, a one-factor model, three alternative two-factor models, and the original correlated three-factor model were
tested.

The correlated three-factor model provided the best relative fit among the tested models, whereas the one-factor
model showed the poorest fit. Specifically, the one-factor model demonstrated poor fit to the data (y*/df = 2.578, CFI =
0.575, TLI = 0.536, RMSEA = 0.145, SRMR = 0.171). The three alternative two-factor models showed some
improvement over the one-factor solution. The least favorable two-factor model was the model combining Contextual
Adaptability and Cognitive-Behavioral Rigidity while retaining Routine/Control as a separate factor (x*/df = 2.529, CFI =
0.589, TLI = 0.550, RMSEA = 0.143, SRMR = 0.168). Better performance was observed for the two-factor model
combining Contextual Adaptability and Routine/Control (y*/df = 2.200, CFI = 0.678, TLI = 0.647, RMSEA = 0.126,
SRMR = 0.156), and for the two-factor model combining Cognitive-Behavioral Rigidity and Routine/Control (y*/df =
2.189, CFI = 0.681, TLI = 0.650, RMSEA = 0.126, SRMR = 0.152). Among all candidate models, the correlated three-
factor model yielded the best fit (Xz/df= 2.095, CFI = 0.708, TLI = 0.678, RMSEA = 0.121, SRMR = 0.146). However,
although this model outperformed the one-factor and two-factor alternatives, its absolute fit remained unsatisfactory.
Thus, the CFA provided only limited support for the proposed three-factor structure.

In the three-factor model, standardized loadings for Contextual Adaptability ranged from 0.522 to 0.888.
Standardized loadings for Cognitive-Behavioral Rigidity ranged from 0.367 to 0.746, and standardized loadings for
Routine/Control ranged from 0.454 to 0.618. The latent factor correlations in the correlated three-factor model were
moderate in magnitude. Contextual Adaptability was correlated with Cognitive-Behavioral Rigidity at r = 0.386 and with
Routine/Control at r = 0.604. Cognitive-Behavioral Rigidity and Routine/Control were correlated at r = 0.627. These
values indicate that the three dimensions were related, but they were not empirically redundant within the confirmatory

framework.

Bayesian Exploratory Factor Analysis

To control for the potential influence of sample size and to further evaluate the robustness of the factor structure, we
performed a BEFA. The reversible-jump MCMC algorithm explored models with up to three factors. In total, we ran
7000 MCMC iterations, including 2000 burn-in iterations and 5000 iterations retained for posterior estimation. The
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Notes: The figure shows the posterior probability associated with each candidate factor solution. The three-factor solution had the highest posterior probability, supporting
the retention of three latent factors.

posterior distribution of the number of factors strongly supported a three-factor solution, with 99.66% of posterior
samples assigning the model to three latent factors, as shown in Figure 2.

Model estimation demonstrated excellent MCMC performance, with a Metropolis-Hastings acceptance rate of 0.998
and stable posterior summaries across iterations. Item-factor assignments were evaluated using the posterior mode of the
iteration parameter. Most items showed high posterior probabilities for their assigned factor (generally>0.70), indicating

stable and well-identified item-factor associations (see Supplementary Material Table S3). Posterior loading summaries

further confirmed this structure. Each item displayed its strongest loading within its assigned factor, and only minimal
cross-loading tendencies were observed (see Supplementary Material Table S4).

The model showed acceptable information criteria values (DIC=1947.924; WAIC=2062.247; LOOIC=2062.906),
suggesting that the estimated factor structure provided a reasonable balance between model fit and complexity. Posterior

predictive checking indicated acceptable model fit. The posterior predictive p-value (PPP=0.10) fell within the commonly
accepted range (0.10-0.90), suggesting no substantial discrepancy between the model-implied and observed data. As
shown in Figure 3, the observed SRMR was well captured by the posterior predictive distribution, and there was no
visual evidence of systematic model misfit.
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Notes: Each point represents one posterior draw. The x-axis shows the SRMR value from the observed data, and the y-axis shows the SRMR value from a dataset replicated
under the fitted Bayesian model. The diagonal line indicates equality between observed and replicated values. The posterior predictive p-value summarizes the model’s fit by
comparing discrepancies in the observed and replicated data.
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Table 4 Factor Correlation Matrix

Mean Loading | SD 95% HPD
Factor |-Factor 2 0.969 0.084 [0.954, 0.992]
Factor |-Factor 3 —0.987 0.084 | [-0.997, —0.983]
Factor 2-Factor 3 —0.984 0.008 | [-0.994, —0.968]

Despite the clear three-factor allocation, the estimated latent factors were extremely highly correlated. Posterior
means of factor correlations ranged from 0.97 to 0.99, with narrow 95% HPD intervals (Table 4). It suggested that the
three dimensions are strongly overlapping and may reflect closely related aspects of a common underlying construct.

Reliability of Revised 25-Item Scale

Coefficient of Internal Consistency

The overall Cronbach’s a coefficient of the Chinese version of the 25-item FIDL scale for OCD patients was 0.838, and

for the Contextual Adaptability, Cognitive-behavioral rigidity, Routine/Control factors were 0.832, 0.817, and 0.699,

respectively (Table 5). After removing anyone of the items, the Cronbach’s a coefficient ranged from 0.824 to 0.856.
The overall McDonald’s o coefficient of the Chinese version of the 25-item FIDL total scale and for the Contextual

Adaptability, Cognitive-behavioral rigidity, Routine/Control factors were 0.846, 0.834, 0.821, and 0.721, respectively

(Table 5).

Mean Inter-Iltem Correlation Coefficient
The mean inter-item correlation coefficient among the items of the FIDL total scale and the factors of Contextual
Adaptability, Cognitive-behavioral rigidity, Routine/Control were 0.171, 0.415, 0.313, and 0.220, respectively (Table 5).

Test-Retest Reliability Coefficient

To assess potential attrition bias, baseline age, gender, and Y-BOCS scores were compared between patients who
completed the one-month retest and those who did not. No significant differences were found between the two groups
(age: t=—0.389, p=0.698; gender: ¥*=0.124, p=0.725; Y-BOCS: t=0.406, p=0.686).

The initial test scores of the 25-item FIDL total scale and its factors of Contextual Adaptability, Cognitive-behavioral
rigidity, Routine/Control were 72.82+11.59, 18.87+4.52, 32.30+£6.39, 21.64+4.97. The retest scores were 75.11£10.69,
19.24+4.28, 33.0445.36, 22.83%£5.29. The retest scores of total and the 3 factors were all positively correlated with the
initial scores (p<0.001). The test-retest reliability coefficients were 0.829, 0.796, 0.777, and 0.844, respectively (Table 5).

Group Differences in 25-Items FIDL Between OCD and HC

Except for Routine/Control factor, other factors and total scores of OCD patients were significantly higher than those of
HC, indicating that OCD patients had poor cognitive flexibility (Table 6).

Table 5 The Reliability Indicators of the Revised 25-Item FIDL

Cronbach’s a McDonald’s ® Mean Inter-ltem Test-Retest
Correlation Coefficient | Reliability Coefficient

Contextual Adaptability 0.832 0.834 0.415 0.796%**
Cognitive-behavioral rigidity 0817 0.821 0.313 0.777%%*
Routine/Control 0.699 0.721 0.220 0.844%¥*
Total 0.838 0.846 0.171 0.829%#*

Note: **p<0.001.
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Table 6 Comparison of 25-Items FIDL Scores Between the OCD and HC

Groups
Factor OCD (n=76) | HC (n=81) t p
Contextual Adaptability 18.87+4.52 1723330 | 2598 0.010%*
Cognitive-behavioral rigidity 32.30+6.39 24.79+6.13 | 7.520 | <0.00[***
Routine/Control 21.64+4.97 21.68+4.69 | —0.044 0.965
Total 72.82£11.59 | 63.70£11.73 | 4.892 | <0.00 [**+*

Notes: *p<0.001; **p<0.01.

Table 7 The Correlation Between Three Factors

and OCS
Factors Y-BOCS | OCI-R
Contextual Adaptability 0.095 0.123
Cognitive-behavioral rigidity | 0.357** | 0.565%%*
Routine/Control 0.195 0.400%%*
Total 0.318%F | 0.53|***

Notes: *p<0.01; #p<0.001.

Correlation Between Three Factors and Clinical Symptoms

The mean total Y-BOCS score for the sample was 23.13£3.79, and the mean total OCI-R score was 25.58+13.39.
Correlation analyses were conducted for both the total score of the revised 25-item FIDL and its three factor scores. The
total score and the Cognitive-behavioral rigidity factor were positively correlated with both Y-BOCS and OCI-R scores
(p<0.01). Routine/Control factor showed a positive correlation with the OCI-R total score (r=0.400, p<0.001). In
contrast, the Contextual Adaptability factor was not significantly associated with either Y-BOCS or OCI-R scores
(p>0.05) (Table 7).

Discussion

Cognitive flexibility is a core cognitive characteristic of OCD and may play an important role in the maintenance and
treatment. Despite its clinical relevance, the psychometric performance of cognitive flexibility measures has received
limited attention in OCD populations. In this study, we administered the multidimensional FIDL, which provides a more
comprehensive assessment of daily life cognitive flexibility, to a clinical sample of OCD patients in China. A renewed
EFA identified a revised 25-item version with a three-factor structure, which was further examined using BEFA and
reliability testing. The results provide preliminary support for the internal structure and reliability of the Chinese FIDL.
However, because the analyses were exploratory and further evidence is needed regarding cross-cultural equivalence,
discriminant validity, and replication in independent samples, this structure should be interpreted as an initial empirical
framework rather than a definitive validation of the scale. These findings offer a foundation for future research on the
assessment of daily-life cognitive flexibility in Chinese OCD populations.

The CFA indicated that the five-factor structure of the FIDL was suboptimal within the Chinese OCD population.
This discrepancy might reflect a complex interplay of population-specific, cultural, and methodological factors. First, the
five-factor FIDL was developed and validated in a western, predominantly healthy adult sample,?® and its utility in
clinical population featured with inflexibility needs to be further examined. The rigidity profile of healthy individuals
shows limited overlap with that of OCD populations, who consistently demonstrate marked rigid thinking and behavior.*'
Moreover, cultural and contextual factors may partly explain the incomplete replication of the original FIDL structure,
although this interpretation remains tentative. Previous cross-cultural research suggests that flexibility-related constructs,
such as emotion regulation and expressive flexibility, may show both shared and culture-specific patterns in their
meaning and psychological correlates.**** However, because the present study did not directly compare Chinese and
original-language samples or test measurement invariance across cultural groups, cultural specificity cannot be
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established as a direct explanation. Future studies should therefore use cross-cultural comparison and measurement
invariance testing to determine whether the observed factor structure reflects cultural adaptation effects, OCD-specific
characteristics, or sample-specific instability.

To elucidate a latent structure better aligned with the clinical profile of Chinese patients with OCD, we conducted an
EFA and yield a 25-item version of the FIDL with a three-factor structure: Contextual adaptability, Cognitive-behavioral
rigidity, and Routine/Control. BEFA was subsequently used to scrutinize this structure. Taken together, the posterior
factor distribution, item-factor allocation patterns, and loading estimates provide robust supported for a three-factor
structure. Psychometric evaluations further demonstrated that the revised version exhibits good internal consistency
reliability and test-retest reliability. These findings preliminarily verified that the new revised version was applicable to
Chinese patients with OCD.

The exploratory three-factor structure of the 25-item FIDL may be broadly consistent with multidimensional
perspectives in the flexibility literature. For example, Kashdan and Rottenberg’s'® conceptualization of psychological
flexibility highlights multiple components of adaptive functioning, which includes executive functioning, default mental
states, and personality configurations. While psychological flexibility and cognitive flexibility in daily life are concep-
tually distinct, both concern adaptive responses to changing demands. In this sense, the former may provide a useful
comparative framework for understanding the multidimensional pattern observed in the FIDL, although it should not be
taken as conceptually equivalent to the construct measured here. Specifically, the Cognitive-Behavioral Rigidity factor
reflect various forms of “stereotyping and habits” of default mental states, including adherence to existing beliefs,
difficulty in adopting others’ perspectives, a preference for fixed ways of managing tasks, dichotomous (“black and
white”) thinking, and repetitive behaviors, excessive attention to detail, a tendency to insist that others follow established
rules. Overall, the factor captures the difficulties patients experience in altering entrenched patterns of thinking and
behavior. Importantly, this dimension was incorporated into the FIDL to provide a more comprehensive assessment of the
multidimensional nature of cognitive flexibility by including additional cognitive and behavioral characteristics. The
Contextual Adaptability factor corresponds to the executive functioning of “refocus or rapidly shift cognitive sets and
thereby shift attention”. It reflects ability to adjust attention and behavior across different social contexts, respond
smoothly when the topic of conversation or ongoing activity shifts. The content of this dimension parallels constructs
commonly assessed in prior flexibility measures, such as the Shift subscale of the BRIEF, representing a disposition
toward effective adaptation to changing circumstances and situational demands. Finally, Routine/Control factors corre-
spond to personality configurations that reflect a preference for specific routines and need for order in situations. It is
conceptually related to “Routines and Rituals” dimension of the flexibility scale,®* in that both concern perceived control
and order under changing conditions. It represents relatively stable, trait-like tendencies—such as high conscientiousness
or strong needs for structure—that constrain flexibility in daily functioning.>> However, this interpretation remains
tentative. Because the present analyses were exploratory and the extracted factors showed high intercorrelations, the
findings do not yet demonstrate that the three factors are clearly distinct or that they closely correspond to established
theoretical dimensions of flexibility. Thus, the proposed structure should be regarded as a preliminary framework that
requires further validation in independent samples, with additional evidence from confirmatory factor analysis, explora-
tory structural equation modeling, and convergent and discriminant validity testing.

Moreover, OCD is characterized by rigid patterns of thinking and behavior, often accompanied by ritualized
routines.>**%37 Researchers believed that intolerance of uncertainty and a heightened need for control are central
cognitive vulnerabilities of OCD.*® The three factors identified in the revised structure align closely with the core
pathology of OCD. The factors we labeled “Cognitive-behavioral rigidity” and “Routine/Control” consolidate the most
clinically relevant elements of the original five-factor model and map directly onto these hallmark features of OCD. The
non-significant difference between OCD and HC on the Routine/Control dimension may indicate that this dimension
captures relatively common preferences for order, routine, and predictability rather than OCD-specific impairment.
Previous study has suggested that rituals and routines are common in non-clinical populations, whereas OCD-related
rituals are distinguished by distress, loss of control, functional interference, and considerable symptom heterogeneity
across dimensions.>”*® Although the present study did not find a significant association between the “Contextual
Adaptability” dimension and clinical symptom severity, this finding should be interpreted with caution. Given that
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individuals with OCD frequently exhibit executive dysfunction, particularly in attentional control and cognitive shifting,
their reduced capacity to adjust to changing contextual cues or task demands may reflect subtle executive impairments
that were not fully captured in the current sample. Future research is needed to further explore the characteristics of this
dimension and its relationship with symptom presentation in OCD populations. These findings suggest that the Chinese
FIDL may provide clinically relevant information beyond conventional OCS measures. The Chinese FIDL may also be
useful in future OCD treatment studies, including CBT/ACT and pharmacological trials for treatment-resistant OCD, by
assessing cognitive and behavioral flexibility as a complementary treatment-response indicator beyond symptom
severity.*'**> An additional issue worthy of future investigation is whether digital-era compulsive phenomena, such as
obsession-driven repetitive scrolling, online checking, or other technology-mediated reassurance-seeking behaviors,
constitute a clinically meaningful extension of the current construct. Because the present study did not include items
specifically designed to assess such behaviors, this possibility could not be examined here and should be addressed in
future scale development research.

Taken together, the revised 25-item, three-factor Chinese version provides a preliminary and exploratory representa-
tion of daily life flexibility in Chinese individuals with OCD. Notably, the present findings provide only limited support
for the proposed three-factor structure. Although the correlated three-factor CFA model demonstrated better relative fit
than the one-factor and two-factor alternatives, its absolute fit remained unsatisfactory, indicating that the superiority of
the three-factor model should be interpreted cautiously rather than as clear confirmation of the hypothesized structure.
This cautious interpretation is further supported by the BEFA results. The three-factor solution accounted for only 37.6%
of the total variance, suggesting that the extracted factors provided a relatively modest explanation of the item
covariance. Moreover, the inter-factor correlations were extremely high, indicating that the three dimensions shared
substantial common variance and were only weakly differentiated. Taken together, these findings suggest that although
a three-factor representation may capture more information than more parsimonious alternatives, the factors do not
appear to represent clearly distinct latent constructs. Rather, the scale may be better understood as assessing a broad
underlying construct with partially differentiated but highly overlapping subdomains. This interpretation is consistent
with methodological discussions emphasizing that comparative model superiority should be evaluated alongside absolute
model fit, explained variance, and discriminant validity concerns. Future research should therefore examine whether
a more flexible measurement model, such as ESEM model,*® better represents the data, and should refine item content to
improve both overall explanatory power and dimensional distinctiveness.

Beyond these findings, several limitations of the present study should be acknowledged. First, the proposed three-
factor structure should be regarded as preliminary. The EFA and BEFA were conducted in a relatively small clinical
sample without an a priori power analysis, and the model was not fully cross-validated in an independent OCD sample.
Given that sample size and factor-retention decisions can affect the stability and replicability of exploratory factor
solutions, future studies should validate the Chinese FIDL in larger, independent, and preferably multicenter OCD
samples.***> Second, the sample predominantly consisted of individuals with compulsive washing symptoms, which may
limit the generalizability of the findings to the broader OCD population, given the heterogeneous symptom dimensions of
OCD.*® Third, construct validity was only partially examined. Although correlations with the Y-BOCS and OCI-R
provided preliminary evidence of convergent validity, these measures assess OCS severity rather than flexibility itself.
Future studies should examine convergence with other flexibility-related instruments, such as the CFI, CFS, as well as
neuropsychological tasks such as WCST and PRL task.”® Fourth, discriminant validity was not formally assessed, which
is particularly relevant given the high inter-factor correlations observed in the BEFA. Future research should examine
whether the FIDL subscales are distinguishable from each other and from related constructs such as OCD severity,
anxiety, depression, rumination, intolerance of uncertainty, and cognitive rigidity. Finally, medication status, psychiatric
comorbidities, and several recommended cross-cultural adaptation procedures, such as expert review, cognitive inter-
viewing, and pilot testing, were not fully addressed, which may have influenced self-reported flexibility and limited

semantic or conceptual equivalence with the original scale.*”**
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Conclusion

This study evaluated the factorial validity and preliminary applicability of the Chinese version FIDL in a clinical OCD
population. Findings indicated that the original five-factor structure yielded suboptimal fit in this population. Based on
the EFA, we propose a revised 25-item, three-factor model as a viable alternative for evaluating self-reported daily life
cognitive flexibility among Chinese patients. However, these findings should be interpreted with caution in light of
several limitations, including the modest sample size for the EFA, the incomplete assessment of construct validity, and
the unresolved issue of factor distinctiveness. Consequently, the revised Chinese FIDL should be considered
a preliminary and promising measurement framework rather than a fully validated instrument. Future research involving
larger, multi-center, and more diverse samples, coupled with more rigorous psychometric evaluations, is needed to
confirm the robustness of this structure. If supported by future evidence, this framework may contribute to the assessment
of multidimensional inflexibility in OCD and foster a more refined understanding of cognitive features relevant to clinical
evaluation and intervention.
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