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Editorial on the Research Topic

Measurement in health psychology, volume II

Introduction

Disruptive events such as the COVID-19 pandemic, climate-related disasters, and

escalating violence across diverse sociocultural contexts have had profound repercussions

on the mental health of populations. In this context, Health Psychology is a

multidisciplinary field that integrates perspectives from biology, behavioral science, and the

social sciences to examine how these domains interact to influence health and disease. This

field employs theoretical models, evidence-based methodologies, and clinical expertise

to assess, manage, and prevent a broad spectrum of conditions impacting both physical

and mental health. The core objectives of Health Psychology include the promotion of

health, the prevention of illness, the facilitation of treatment and recovery processes, and

the identification of key biological and psychosocial determinants associated with health

outcomes, disease onset, and functional impairments (Abraham et al., 2024; APA, 2025).

Measurement plays a pivotal role in Health Psychology, underpinning the rigorous

assessment of psychological constructs, health-related behaviors, and individual responses

to illness and healthcare. Since its emergence as a distinct discipline, Health Psychology

has prioritized the design and evaluation of interventions aimed at enhancing health

outcomes—by mitigating risk behaviors, promoting healthy lifestyles, and supporting

the management of chronic conditions. The effectiveness and scientific validity of

these interventions depend on the use of psychometrically sound instruments capable

of capturing the complex psychological and social dimensions of health and disease

(Freedland, 2021; Scholz, 2019). Grounded in the biopsychosocial model (Bolton, 2022)—a

foundational theoretical framework in Health Psychology—measurement practices play a

critical role in elucidating the determinants and consequences that shape both physical and

mental health.

It is in this context that, and 3 years after the publication of the inaugural issue

of Measurement in health psychology, volume II (Casu et al., 2022), that we are

pleased to introduce the second volume of this Research Topic, reflecting its significant

scientific impact and the sustained demand for methodological innovation. This initiative

underscores the persistent need for methodological advancement in a field of psychology

that is fundamentally grounded in empirical evidence. Health Psychology equires

assessment tools that are not only psychometrically robust—exhibiting strong validity,
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reliability, and sensitivity—but also conceptually rigorous and

contextually relevant. Within this framework, the Research Topic

Measurement in health psychology, volume II was conceived to

provide an updated and integrative overview of contemporary

approaches to psychological measurement in health-related

domains. This second volume brings together contributions that

advance theoretical frameworks, refine measurement techniques,

and address emerging challenges in the development and validation

of psychological instruments. These contributions are relevant

across both research and applied settings. Our aim is to foster

the production of reliable, valid, and actionable data in Health

Psychology, with meaningful implications for scientific research,

clinical practice, and health policy formulation.

This Research Topic comprises 15 peer-reviewed articles

authored by 66 scholars from diverse countries and regions.

The included studies focus on the development, validation,

and refinement of self-report instruments designed to assess

psychological, behavioral, and socio-environmental factors that

influence health trajectories and the course of illness.

Measurement in clinical and
healthcare contexts

Eight articles within this Research Topic focus on the

development and validation of measurement tools tailored for

clinical and healthcare settings. These contributions address

screening instruments, outcome assessments, and context-specific

health challenges.

Zaia et al. introduced the Infertility Concern Questionnaire

(ICQ), validated among Brazilian couples undergoing fertility

treatment. The ICQ captures two core dimensions—parental

desire and communication about infertility—within a dyadic

framework. Confirmatory factor analysis (CFA) supported a two-

factor structure, and measurement invariance across partners

confirmed its applicability to both sexes, offering preliminary

evidence of its validity in fertility care.

In the field of adolescent mental health, Jiang et al. validated

the Depression Anxiety Stress Scale for Youth (DASS-Y) in

a sample of Chinese adolescents. The three-factor structure

(depression, anxiety, stress) was confirmed via CFA, and the scale

demonstrated strong internal consistency, test-retest reliability, and

both convergent and criterion-related validity, supporting its use in

routine school-based mental health screening.

Tai et al. compared the EQ-5D-3L and EQ-5D-5L in

patients with knee osteoarthritis following unicompartmental knee

arthroplasty. Their findings demonstrated the superior validity,

reliability, and discriminant ability of the EQ-5D-5L, supporting its

use for a more precise and reliable assessment of quality of life 1

year post-surgery in this population.

Ráczová et al. evaluated the Developmental monitoring and

screening method for the 11th check-up in primary care (S-PMV11).

This is a screening tool designed for monitoring the developmental

difficulties based on parental assessment in primary pediatric care

in Slovakia. Using Rasch modeling and Guttman scaling, the study

confirmed unidimensionality and strong scalability, highlighting

the tool’s utility for early detection of developmental problems in

pediatric care.

Tan et al. validated the Chinese version of the Somatosensory

Amplification Scale (SSAS-C), which measures the tendency to

perceive somatic sensations as unusually intense and alarming. The

one-factor model showed good fit, and the SSAS-C was found to

mediate the relationship between alexithymia and somatization,

underscoring its relevance in psychosomatic assessment.

Santibáñez-Palma et al. developed and validated the

Environmental Confinement Stressors Scale (ECSS-20) designed to

assess the psychological impact of COVID-19-related confinement.

The scale comprises four domains—economic stressors, social

activity restrictions, habitability, and exposure to virtual media—

and demonstrated strong factorial validity, internal consistency,

and gender invariance, supporting its use in post-pandemic

health surveillance.

Ay et al., validated the Turkish version of the MisoQuest,

a questionnaire assessing sound sensitivity and its emotional

consequences. Results indicated that anxiety significantly

mediated the relationship between misophonia and quality

of life, underscoring the clinical relevance of recognizing this

often-overlooked condition and its broader implications for

psychological wellbeing in the context of clinical assessment.

Finally, Liu et al. validated the Oncology Nurses Health

Behaviors Determinants Scale (HBDS-ON) in China. The scale

assesses six determinants of health behavior among nurses—

perceived threat, benefits, barriers, self-efficacy, cues to action,

and access to personal protective equipment. It demonstrated

strong internal consistency for the six-factor model, offering a

promising tool for enhancing occupational health interventions in

clinical settings.

Psychological wellbeing and quality
of life

Four studies included in this Research Topic focused on the

assessment of constructs related to psychological wellbeing, quality

of life, and mental health promotion. These contributions highlight

the importance of using culturally sensitive and developmentally

appropriate tools to capture individuals’ subjective experiences and

value systems.

Huang et al. validated the Short Quality of Life Scale (QOLS-6)

among bank employees in China. Despite its brevity, confirmatory

factor analysis revealed a multidimensional structure with high

internal consistency. QOLS-6 scores were significantly associated

with indicators of psychological distress and job satisfaction,

confirming its utility as a rapid and effective tool for assessing

quality of life in occupational health and broader applied contexts.

Ma et al. explored the relationship between lifestyle behaviors

and subclinical depression in undergraduate students, identifying

behavioral threshold through ROC analysis. Their findings support

the development of concise screening tools incorporating sleep

quality, sedentary behavior, and light-intensity physical activity as

key factors in regulating depressive symptoms. The study highlights

the potential of behavioral monitoring in mental health promotion.

Lei et al. developed and validated the Chinese Mental Health

Values Scale (CMHVS), comprising seven culturally grounded

dimensions: Expected Self, Relating to Others, Life Principles,

Family, Purpose andMeaning, Achievement, and Communication.
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The scale demonstrated excellent reliability and convergent

validity, offering a novel tool for assessing mental health attitudes

and informing culturally responsive interventions.

Finally, Fernandes et al. validated the PERMA-Profiler for

use with Brazilian adolescents, based on Seligman’s wellbeing

model. The five-factor structure—Positive Emotion, Engagement,

Relationships, Meaning, and Accomplishment—was supported,

with strong internal consistency and measurement invariance

across age and gender groups. Significant associations with

emotional and psychological outcomes support the PERMA-

Profiler as a promising tool for assessing wellbeing in

developmental contexts.

Personal characteristics and coping
strategies

Three studies in this Research Topic explored individual traits

and psychological mechanisms that shape responses to adversity,

meaning-making processes, and the management of relational and

emotional demands. These contributions underscore the relevance

of assessing dispositional and coping-related dimensions within the

framework of Health Psychology.

Chen et al. assessed the psychometric properties of the

Existential Fulfillment Scale (EFS) among Chinese university

students. The Chinese adaptation revealed a two-factor

structure—Self-acceptance and Self-breakthrough—reflecting

culturally nuanced interpretations of personal growth. The scale

demonstrated strong internal consistency, test-retest reliability,

and meaningful associations with indicators of wellbeing and

depression, supporting its use in evaluating existential aspects of

psychological functioning in young adults.

Gazzellini et al. validated the Schema Coping Inventory (SCI)

in an Italian adult sample. Grounded in schema therapy theory,

the SCI measures three maladapting coping styles: surrender,

avoidance, and overcompensation. CFA confirmed the original

three-factor structure, and the scale showed good internal

consistency. Convergent and divergent validity were supported

through correlations with psychopathological symptoms and other

coping constructs, positioning the SCI as a valid and reliable tool

for identifying maladaptive coping patterns in both clinical and

non-clinical populations.

Finally, Glavač et al. examined the Capacity to Love Inventory

(CTL-I) in a Slovenian non-clinical sample. The original

six-factor structure was replicated with satisfactory model

fit and reliability. CTL-I subscales showed expected inverse

correlations with dysfunctional personality traits and strong

positive associations with dispositional mindfulness. These

findings support the CTL-I as a valuable tool for assessing

relational capacity and emotional maturity, reinforcing

the connection between interpersonal functioning and

psychological wellbeing.

Conclusions

This second volume of Measurement in health psychology,

volume II presents a diverse array of contributions that reflect

the field’s increasing methodological sophistication and conceptual

maturity. Collectively, the studies emphasize the pivotal role

of measurement in advancing both theoretical insight and

clinical application within Health Psychology. Across domains

including clinical assessment, psychological wellbeing, and coping

mechanisms, researchers introduced and validated psychometric

tools that are not only psychometrically robust but also culturally

attuned and contextually appropriate.

A hallmark of this Research Topic is its consistent

methodological rigor. The majority of studies employed

Confirmatory Factor Analysis (CFA), with several also utilizing

Exploratory Factor Analysis (EFA) and Rasch modeling.

Tests for measurement invariance across gender, age, and

dyadic relationships were frequently reported, reinforcing the

generalizability and robustness of the proposed instruments.

Notably, many contributions also focused on the development

of brief yet psychometrically sound tools, addressing the growing

demand for time-efficient assessments in both clinical and

research settings.

In total, the 15 instruments presented in this volume expand the

repertoire of tools available for assessing psychological constructs

central to understanding health, illness, and adaptation. These tools

offer practical solutions for measuring mental health outcomes,

behavioral patterns, emotional resilience, and socio-environmental

stressors, thereby contributing to a more precise and evidence-

based approach in Health Psychology research and practice, in

addition to relevant social impact.

This Research Topic does not intend to exhaust the field of

Measurement in health psychology, volume II. Rather, it represents a

meaningful step forward—one that we hope will inspire continued

collaborative efforts to refine, validate, and disseminate assessment

tools that can support the development of more effective, evidence-

informed interventions and policies.
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Psychometric properties of the 
Chinese version of the oncology 
nurses health behaviors 
determinants scale: 
a cross-sectional study
Yuxiu Liu 1, Lan Zhang 2*, Shuzhen Li 3, Hua Li 1 and Yuqi Huang 1

1 School of Nursing, Jinzhou Medical University, Jinzhou, China, 2 Nursing Department, First Affiliated 
Hospital of Jinzhou Medical University, Jinzhou, China, 3 Heze Home Economics College, Heze, China

Objective: To test the validity and reliability of the Oncology Nurses Health 
Behaviors Determinants Scale (HBDS-ON) in oncology nurses, the Chinese 
version was developed.

Methods: The Brislin double translation-back translation approach was employed 
to forward translation, back translation, synthesis, cross-cultural adaptation, and 
pre-survey, resulting in the first Chinese version of the Oncology Nurses Health 
Behaviors Determinants Scale (HBDS-ON). A convenience sample technique 
was used to select 350 study participants in Liaoning, Shandong, and Jiangsu, 
China, who satisfied the inclusion and exclusion criteria, to assess the validity 
and reliability of the scale.

Results: The Chinese version of the Oncology Nurses Health Behaviors 
Determinants Scale (HBDS-ON) had six subscales (perceived threat, perceived 
benefits, perceived barriers, self-efficacy, cues to action, and personal protective 
equipment availability and accessibility), including 29 items. The average scale level 
was 0.931, and the content validity level of the items varied from 0.857 to 1.000. 
Each Cronbach’s α coefficient had an acceptable internal consistency reliability 
range of 0.806 to 0.902. X2/df = 1.667, RMSEA = 0.044, RMR = 0.018, CFI = 0.959, 
NFI = 0.905, TLI = 0.954, and IFI = 0.960 were the model fit outcomes in the validation 
factor analysis. All of the model fit markers fell within reasonable bounds.

Conclusion: The Chinese version of the Oncology Nurses Health Behaviors 
Determinants Scale (HBDS-ON) has good reliability and validity and can be used 
as a tool to assess the influencing factors of chemotherapy exposure for 
oncology nurses in China.

KEYWORDS

oncology nurses, chemotherapy exposure, health beliefs, factor analysis, 
psychometric evaluation

1 Introduction

In recent years, the utilization of antineoplastic drugs has become increasingly prevalent 
in cancer treatment, mirroring the annual rise in cancer cases (1). However, the deleterious 
effects of these drugs on normal bodily functions have raised significant concerns, particularly 
among medical professionals who are regularly exposed to them (2). Among these 
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professionals, oncology nurses stand out as a primary cohort 
frequently exposed to chemotherapy drugs, placing them at the 
highest risk of such exposures (3). Their exposure often occurs 
through various routes, including skin or mucosal contact, inadvertent 
ingestion, accidental needle pricks, or inhalation (4). Not only does 
this pose serious health risks to oncology nurses, consequently 
diminishing their quality of life, but it also directly impacts the quality 
of nursing care provided.

Adherence to safe chemotherapy-handling guidelines during 
chemotherapy procedures is crucial to prevent chemotherapy 
exposure (5). Research indicates that nurses often fail to fully comply 
with these guidelines when handling chemotherapy drugs (6). For 
instance, they may neglect to utilize essential personal protective 
equipment such as eye masks, chemo-specific gowns, and respiratory 
screens (4, 7).

Various factors hinder oncology nurses’ adherence to safe 
chemotherapy-handling guidelines, including their knowledge of these 
guidelines, workload, interpersonal influences, and support from 
workplace management (2). Interestingly, nurses’ health beliefs regarding 
chemotherapy exposures tend to have a greater impact on their 
adherence to the guidelines than their knowledge of such exposures (5).

The Health Belief Model (HBM) is a widely used framework for 
elucidating and predicting self-determined health behaviors aimed at 
preventing illnesses or other health issues. Within this model, health 
beliefs encompass perceived susceptibility to acquiring a disease, 
perceived severity of the condition, perceived benefits of engaging in 
health behaviors, perceived barriers to adopting such behaviors, and 
perceived self-efficacy in carrying out preventive health actions (8). 
Individuals’ preventive health actions are influenced by their health 
beliefs and cues to action (9). Moreover, the HBM illustrates how 
health attitudes are shaped by moderating factors such as age, gender, 
education, and expertise (10, 11).

Consequently, health beliefs regarding chemotherapy exposure 
and cues to adhere to protective measures serve as pivotal factors 
influencing oncology nurses’ compliance with chemotherapy-related 
occupational protective measures. By systematically evaluating these 
influential factors, we can establish a foundation for guiding nurses 
in adhering to chemotherapy-related occupational protective 
measures, thus facilitating the development of accurate intervention 
programs in the future.

The development of the Oncology Nurses Health Behaviors 
Determinants Scale (HBDS-ON) was grounded in the Health Belief 
Model (5). Accordingly, this study aims to translate the HBDS-ON 
into Chinese, assess the scale’s validity and reliability, and investigate 
its clinical utility among Chinese oncology nurses. This endeavor 
seeks to furnish a dependable and efficient tool for comprehensively 
assessing oncology nurses’ health beliefs concerning chemotherapy 
exposure, as well as the factors influencing adherence to guidelines 
and cues for adherence.

2 Materials and methods

2.1 Participants

In 2023, a cross-sectional study was conducted between March 1st 
and May 31th. Oncology nurses from Class Grade hospitals in 
Liaoning, Shandong, and Jiangsu provinces were selected as the study 

participants using convenience sampling. The inclusion criteria were 
as follows: (1) Nurses holding a valid nurse professional qualification 
certificate. (2) Willingness to participate voluntarily in the study. (3) 
Exposure to chemotherapy drugs for a duration of at least 1 year. 
Nurses were excluded if they: (1) Were absent from clinical duties due 
to reasons such as academic pursuits, vacation, pregnancy, or 
maternity leave during the survey period. (2) Did not engage in the 
allocation and administration of chemotherapy drugs before and after 
maternity leave and lactation. (3) Were involved in teaching or 
advanced studies within the surveyed hospitals.

To ensure the reliability of the analysis results, considering a 
sample size of 5 to 10 times the number of variables (12), a minimum 
of 200 cases were required for confirmatory factor analysis using a 
structural equation model (13). Accounting for a potential sample loss 
rate of 20%, 350 oncology nurses were targeted for inclusion in this 
study, and all participants provided informed consent 
before participation.

2.2 Translation and cultural adaptation of 
the HBDS-ON

This study utilized email communication to reach out to the 
original developers of the scale and secure authorization for translating 
the HBDS-ON scale into Chinese. The Brislin translation model was 
rigorously adhered to throughout the translation process (5).

2.2.1 Forward translation
The original English version of the scale was translated into two 

Chinese versions, T1 and T2, by two native Chinese speakers (Care, 
Dr., and Nursing Postgraduate). The research team then convened to 
review and discuss the two Chinese versions of the questionnaire, 
addressing any contentious points and integrating them into the initial 
draft of the Chinese version, T3.

2.2.2 Back translation
T3 was translated into English versions ET1 and ET2 by two 

native English teachers who had no prior exposure to the 
questionnaire. Subsequently, these translations were merged to create 
the English version ET3. The ET3 version was then submitted to the 
original author for feedback. Following a discussion and modification 
process involving members of the research team, the Chinese version 
of the scale, C1, was finalized.

2.2.3 Cultural adaptation
The culturally adaptation of the Chinese version, C1, was carried 

out using the Delphi method. Seven experts, comprising three nursing 
management experts and four clinical oncology nursing experts, were 
recruited. All experts held associate senior titles and possessed 
bachelor’s degrees or higher (3 bachelor’s, 3 master’s, and 1 doctorate). 
The average years of professional experience among the experts were 
(25.57 ± 7.59) years, with all having more than 15 years of experience. 
Leveraging their clinical experience and professional expertise, the 
experts evaluated the context, cultural adaptability, and language 
expression of the items in the Chinese scale, C1, relative to the original 
scale. Subsequently, the research team incorporated expert feedback 
to modify the questionnaire, resulting in the formation of the revised 
Chinese version of the scale, C2.
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2.3 Measurement and instruments

2.3.1 General information questionnaire
The researchers created the general information questionnaire. 

Age, gender, educational background, professional experience in 
oncology, and technical title were among the data gathered.

2.3.2 Chinese version of the HBDS-ON
The scale used to measure oncology nurses’ health behavior 

determinants that influence adherence to chemotherapy-handling 
guidelines was developed by American scholar Dania Abu-Alhaija in 
2022 (5). It consists of 29 entries with 6 dimensions, including perceived 
threat, perceived benefits, perceived barriers, self-efficacy, cues to 
action, and personal protective equipment availability and accessibility. 
The Likert 5 scale scoring method was adopted: 1 = “strongly disagree,” 
2 = “disagree,” 3 = “Neither agree nor disagree,” 4 = “agree,” and 
5 = “strongly agree.” The HBDS-ON is a scale used to measure individual 
health beliefs and actions based on the Health Belief Model. The 
HBDS-ON is a scale measuring individual health beliefs and actions 
based on the Health Belief Model, consisting of a range of responses 
from “strongly disagree” to “strongly agree” and designed to assess the 
feasibility of implementing health behaviors (10, 14).

2.4 Data collection

2.4.1 Pre-survey
In March 2023, 30 cases were selected from the cancer unit of a 

Grade-Three hospital in Liaoning Province. Informed consent was 
obtained from all participants, and the investigator provided them 
with an explanation of the study’s objectives and relevance. 
Participants were then asked to rate the acceptability of each item in 
terms of language, meaning, and content. All clinical oncology nurses 
reported that the items on the scale were easy to understand and had 
a clear format. Consequently, no changes were made to the questions 
in the Chinese version of the HBDS-ON for Oncology Nurses.

2.4.2 Formal investigation
The Questionnaire Star platform was utilized for the survey. Prior 

to administering the survey, informed consent was obtained from the 
nursing department of each hospital. The head nurse of the oncology 
department was also contacted to communicate the research purpose 
and instructions for completing the questionnaire. Subsequently, the 
questionnaire was distributed to the WeChat group of each department.

At the onset of the questionnaire, guidance language was provided 
to clarify that the survey was solely for scientific research purposes. 
Additionally, participants were assured of the anonymity and 
voluntary nature of data collection. Participants completed the 
questionnaire online, and submission was only possible after all 
questions were answered.

Two weeks later, a subset of 30 oncology nurses randomly selected 
from the initial participants were re-surveyed using the same 
questionnaire to analyze test–retest reliability.

2.5 Data analysis method

SPSS 25.0 and AMOS 23.0 statistical software were used to analyze 
the data.

2.5.1 Project analysis method
The critical ratio method and correlation coefficient method were 

used to screen the items on the scale. (1) Critical ratio method: 350 
questionnaires were sorted according to the total score from high to 
low, and an independent sample t-test was used to compare whether 
the difference between the high group (the first 27%) and the low 
group (the last 27%) was statistically significant, and statistically 
significant items will be  retained (15). (2) Correlation coefficient 
method: The Pearson correlation coefficient method was used to 
calculate the correlation coefficient between 29 items and the total 
amount table, and the items with a very weak correlation (r < 0.3) with 
the total score of the scale were deleted (16).

2.5.2 Validity test method
(1) Content validity: Each item on the Chinese HBDS-ON scale 

was scored by seven experts, with 1 = irrelevant, 2 = weakly correlated, 
3 = strongly correlated, and 4 = very correlated. Based on the expert 
evaluation results, the Item Level Content Validity Index (I-CVI) and 
the Scale Level Content Validity Index/Average (S-CVI/Ave) were 
computed. Generally, I-CVI ≥ 0.78 and CVI/Ave ≥ 0.9 (17). (2) 
Construct validity: Confirmatory Factor Analysis (CFA) was 
employed to assess the scale’s structural validity. The model fitting 
indexes mainly included Chi-square freedom ratio (χ2/df), Root-
Mean-Square Error of Approximation (RMSEA), Root Mean Square 
Residual (RMR), Comparative Fit Index (CFI), Norm Fit Index (NFI), 
Tuck-Lewis Index (TLI), and Value added Fit Index (IFI). It is 
generally believed that χ2/df < 3, RMSEA<0.08, RMR < 0.05, CFI, NFI, 
TLI, IFI > 0.9 meet the model fitting requirements (18). (3) Convergent 
and discriminant validity: Average Variance Extracted (AVE), 
Combined Reliability (CR), and correlation coefficients between 
observed variables were calculated based on the results of CFA, and 
when AVE > 0.50, CR > 0.70,convergent validity was in the acceptable 
range (10). The discriminant validity was standardized when the 
correlation coefficients of all dimensions of the scale were less than the 
square root of AVE (10).

2.5.3 Reliability test method
Reliability is an indicator of the accuracy or consistency of a 

measuring instrument’s response to a measurement and reflects the 
degree of truth of the measured characteristic (19). In this study, 
internal consistency and retest reliability were used for reliability 
testing. Cronbach’s α coefficient were calculated for the Chinese 
version of the scale and each dimension to evaluate the internal 
consistency of the scale. Thirty oncology nurses were selected 
according to the inclusion and exclusion criteria, and the Chinese 
version of the scale was used for the test–retest reliability, with a 
2-week interval between the 2 measurements. The Intraclass 
Correlation Coefficient (ICC) was used to test the retest reliability of 
the two measurement scores with the aim of measuring the stability 
and consistency of the scale over time. The split-half reliability was 
then obtained by dividing the scale items into two halves and 
calculating the correlation between the results of each half.

2.5.4 Ethical consideration
The Research Ethics Review Board of Jinzhou Medical University 

First Affiliated Hospital (JZMULL2023046) granted ethical approval 
for this study. Prior to commencing the survey, participants were 
briefed on the study’s objectives, the content of the survey, its 
voluntary nature, and the confidentiality of their personal information. 
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Consent was obtained by having participants complete the 
survey voluntarily.

3 Results

3.1 Cross-cultural adaptation results

Based on the actual situation and language conventions in 
China, the items in the initial draft of the Chinese version were 
thoroughly reviewed and adjusted from the perspectives of 
semantics, idiomatic expressions, experience, and concepts. 
Following the feedback from experts, the research team 
implemented the following modifications: (1) In items 5, 8, 13, 15, 
18, 19, 27, 28, and 29, the phrase “when performing chemotherapy 
operations” was revised to “when performing chemotherapy 
operations (including preparation, administration, handling of 
medical waste after medication, management of patient secretions 
and excretions, etc.).” This modification was made to facilitate 
nurses’ comprehension and prevent ambiguity, given that handling 
medications, such as preparation, patient administration, and 
disposal, typically involves exposure to chemotherapy drugs (20). 
(2) The statement “Personal protective equipment in our work area 
is stored in an inaccessible location” was amended to “Personal 
protective equipment in our work area is stored in a difficult-to-
access location.”

3.2 Sample characteristics

There were 350 subjects in this survey. The basic information of 
the subjects, such as gender, age, working experience in oncology, 
education, and technical title, is displayed in Table 1 for more details 
on the sample’s demographic features.

3.3 Item analysis

The critical ratios (CR) of the 29 items of the scale in this study 
ranged from 7.834 to 11.876, all of which were greater than 3.000. 
p < 0.001 indicates that the items were well differentiated. Every item 
on the scale had a positive correlation with the overall score (r) 
(0.495 ~ 0.670), all >0.4, and p  < 0.001, indicating a moderate 
correlation between each item and the scale. Eliminating item by 
item, the Chinese scale’s Cronbach’s α coefficient varied between 
0.930 and 0.932, which does not exceed Cronbach’s α value of the 
scale (0.933). In conclusion, each item of the scale was retained 
(Table 2).

3.4 Validity

3.4.1 Content validity
Seven experts evaluated the correlation between items and 

measured content through a 4-level scoring method (1 to 4 
corresponding to “irrelevant” to “very relevant”). The content validity 
index S-CVI/Ave of the Chinese version of HBDS-ON was 0.931, and 
the item content validity index I-CVI was 0.857–1.000.

3.4.2 Construct validity
The survey data underwent confirmatory factor analysis (CFA) 

using Amos 23.0 software to construct the model. Subsequently, a 
structural equation model was derived (Figure 1). The goodness-of-fit 
index is presented in Table 3.

According to the calculation formula, the combined reliability 
(CR) values of the six dimensions of the Chinese HBDS-ON scale 
were found to be  0.903, 0.823, 0.900, 0.894, 0.916, and 0.816, 
respectively, all exceeding the threshold of 0.80. Additionally, the 
average variance extracted (AVE) values were 0.651, 0.607, 0.644, 
0.586, 0.575, and 0.692 for each dimension, respectively, all surpassing 
the criterion of 0.50. These results indicate that the convergent 
validity met the established criteria as outlined in Table  4. 
Furthermore, the square roots of the AVE values were found to 
be greater than the corresponding correlation coefficients, and the 
discriminant validity was within acceptable limits, as presented in 
Table 5. In summary, based on the above findings, it can be concluded 
that the Chinese version of the HBDS-ON scale demonstrates good 
structural validity.

3.5 Reliability

The Chinese HBDS-ON scale’s Cronbach’s α coefficient was 0.933, 
whereas each subscale’s Cronbach’s α coefficient varied from 0.806 to 
0.902, which was higher than English version (Cronbach alpha 
between 0.70 and 0.88), while the stability of the translated scale was 
found to be at a very favorable level (5). In addition, after 2 weeks, the 

TABLE 1  Oncology nurse participants’ demographics (N  =  350).

Demographic 
variables

Categories N %

Gender Female 345 98.6

Male 5 1.4

Ages (years) 20~<30 125 35.7

30~<40 177 50.6

40~<50 33 9.4

≥50 15 4.3

Oncology experience (years) 1 year to <5 years 158 45.1

5 year to <10 years 106 30.3

10 year to<15 years 57 16.3

15 year to<20 years 20 5.7

≥20 years 9 2.6

Education Secondary 1 0.3

College 40 11.4

Undergraduate 288 82.3

Postgraduate 21 6

Technical title Nurse 35 10

Nurse practitioner 180 51.4

Nurse-in-charge 125 35.7

Vice professor of nursing 9 2.6

Professor of nursing 1 0.3
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test–retest reliability (ICC) was found to be  0.860.The split-half 
reliability was 0.796.

4 Discussion

In recent years, the increased utilization of antineoplastic drugs 
has led to a heightened risk of chemotherapy exposure among 
oncology nurses, resulting in continuous harm to their bodies (21, 22). 
Therefore, establishing a safe working environment to ensure the 
occupational protection of oncology nurses during chemotherapy is 
of utmost importance.

Currently, in China, the management of occupational safety 
protection related to antineoplastic drugs is still in its nascent stage, 
with no established guidelines or standards. However, hospitals 

conduct training sessions for oncology nurses on chemotherapy 
occupational protection knowledge, attitudes, and practices, and 
formulate related occupational protection measures. Studies have 
shown that the level of knowledge, attitudes, and behaviors 
regarding chemotherapy occupational protection among nursing 
staff in China is generally low to moderate, indicating a need for 
improvement (23). Additionally, there persists a misconception 
among some nursing staff that wearing protective gear is only 
necessary during the process of preparing chemotherapy drugs 
(24), leading to an increased risk of chemotherapy exposure for 
oncology nurses.

Utilizing a scientifically validated instrument to assess the factors 
influencing oncology nurses’ compliance with chemotherapy-related 
occupational safeguards is essential. Hence, the introduction of the 
HBDS-ON scale, which measures variables based on the Health Belief 
Model that influence oncology nurses’ adherence to chemotherapy 
handling guidelines.

The HBDS-ON scale assesses six areas: perceived threat, perceived 
benefits, perceived barriers, self-efficacy, cues to action, and availability 
and accessibility of personal protective equipment. It provides a valid 
and comprehensive description of the factors associated with oncology 
nurses’ compliance with chemotherapy-related occupational 
safeguards (25).

The Chinese version of the HBDS-ON scale was developed in this 
study by adhering to Brislin’s traditional translation paradigm, 
including forward translation, back translation, synthesis, cross-
cultural adaptation, and pre-survey. According to item analysis, the 
Chinese version of the HBDS-ON demonstrated high item 
discrimination, with each item exhibiting a strong correlation with the 
scale. Even after the removal of each item, the Cronbach’s α coefficient 
remained consistent with the original value of the Chinese version of 
the scale (0.933). These findings suggest that all 29 items of the 
Chinese version of the HBDS-ON can be  retained with 
good discrimination.

In this study, both the structural validity and content validity of 
the HBDS-ON scale’s Chinese version were thoroughly examined and 
assessed. Structural validity evaluates how well the theoretical 
assumptions of the scale align with the actual measurements, while 
content validity assesses whether the items adequately meet the needs 
and objectives of the measurement. The Chinese version of the 
HBDS-ON scale demonstrated good content validity, with item level 
content validity index (I-CVI) scores ranging from 0.857 to 1, and the 
scale level content validity index/average (S-CVI/Ave) of 0.931, 
surpassing the content validity reference value (26). These results 
indicate that the content evaluated by the scale is highly esteemed by 
professionals, and the scale’s straightforward language makes it 
suitable for use by oncology nurses.

Structural validity was examined using confirmatory factor 
analysis (CFA) for the Chinese version of the HBDS-ON scale. The 
results indicated a well-fitting structural equation model. Convergent 
validity, which assesses whether items measuring the same underlying 
constructs are grouped together, was confirmed as the CR values 
exceeded 0.8 and the AVE values exceeded 0.5 for all six subscales, 
indicating convergence (27). Discriminant validity, which tests 
whether items measuring different constructs are not grouped 
together, was confirmed as the square root of the AVE was greater 
than the correlation coefficient of each specific subscale, indicating 
good differentiation among the subscales (28).

TABLE 2  Item analysis for the Chinese version of the HBDS-ON.

Item Critical 
ratio

Correlation 
coefficient between 
item and total score

Cronbach’s 
alpha if the 
item delete

PT-1 8.434 0.576 0.931

PT-2 10.225 0.587 0.932

PT-3 8.971 0.608 0.931

PT-4 10.188 0.609 0.931

PT-5 10.226 0.593 0.931

PBe-1 8.53 0.522 0.931

PBe-2 8.132 0.524 0.931

PBe-3 9.539 0.543 0.932

PBa-1 10.297 0.606 0.932

PBa-2 10.899 0.612 0.931

PBa-3 9.276 0.613 0.931

PBa-4 10.392 0.637 0.931

PBa-5 10.765 0.605 0.931

SE-1 9.899 0.579 0.930

SE-2 10.033 0.593 0.931

SE-3 9.205 0.546 0.931

SE-4 9.932 0.565 0.931

SE-5 11.284 0.615 0.931

SE-6 9.957 0.604 0.931

CA-1 10.652 0.619 0.931

CA-2 10.021 0.577 0.931

CA-3 10.287 0.631 0.931

CA-4 11.565 0.670 0.931

CA-5 11.546 0.621 0.930

CA-6 11.876 0.634 0.930

CA-7 11.031 0.616 0.930

CA-8 11.159 0.628 0.930

PPE-1 10.214 0.586 0.931

PPE-2 7.834 0.495 0.930

PT, perceived threat; PBe, perceived benefits; PBa, perceived barriers; SE, self-efficacy; CA, 
cues to action; PPE, personal protective equipment availability and accessibility.
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The reliability of the Chinese version of the HBDS-ON was 
assessed using the test–retest (ICC), split-half, and internal consistency 
reliability methods. The Cronbach’s α coefficient greater than 0.8 is 
considered excellent, between 0.6 and 0.8 is good, and less than 0.6 is 
poor (29). The translated scale demonstrated highly favorable stability 
and the Cronbach’s α coefficient of 0.933, which is higher than the 

results of the English version. For the subscales, the Cronbach’s α 
coefficient ranged from 0.806 to 0.902. The split-half value was 0.796. 
Test–retest reliability is considered good if the ICC is >0.75, better if 
the ICC is ≥0.4 and ≤ 0.75, and poor if the ICC is <0.4 (29). The ICC 
value measured after 2 weeks was 0.860, indicating that the Chinese 
version of the scale has good retest reliability. Therefore, the scale can 

FIGURE 1

Standardized six-factor structural model ofthe Chinese HBDS-ON scale (N  =  350). PT: Perceived Threat, PBe: Perceived Benefits, PBa: Perceived 
Barriers, SE: Self-Efficacy, CA: Cues to Action, PPE: Personal Protective Equipment availability and accessibility.

TABLE 3  The Chinese version of the HBDS-ON scale model fit index.

Item CMIN/DF RMSEA RMR CFI NFI TLI IFI

Reference value <3.000 <0.080 <0.050 >0.900 >0.900 >0.900 >0.900

model 1.667 0.044 0.018 0.959 0.905 0.954 0.960
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be  used to assess factors affecting oncology nurses’ adherence to 
chemotherapy practice guidelines for chemotherapy safety with good 
temporal stability.

In conclusion, the Chinese version of the HBDS-ON scale exhibits 
strong structural validity, content validity, and reliability, making it a 
reliable tool for assessing factors influencing oncology nurses’ 

TABLE 4  Convergent validity of the Chinese HBDS-ON scale.

Subscale Item Unstandardized factor 
loading

Standardized factor 
loading

CR AVE

Perceived threat PT-1 1.000 0.769 0.903 0.651

PT-2 1.047 0.793

PT-3 0.980 0.791

PT-4 1.094 0.865

PT-5 0.940 0.812

Perceived benefits PBe-1 1.000 0.802 0.823 0.607

PBe-2 0.910 0.732

PBe-3 1.096 0.802

Perceived barriers PBa-1 1.000 0.791 0.900 0.644

PBa-2 0.947 0.818

PBa-3 0.915 0.801

PBa-4 0.873 0.790

PBa-5 0.956 0.811

Self-efficacy SE-1 1.000 0.725 0.894 0.586

SE-2 1.490 0.820

SE-3 1.050 0.690

SE-4 1.058 0.766

SE-5 1.425 0.798

SE-6 1.156 0.786

Cues to action CA-1 1.000 0.753 0.916 0.575

CA-2 0.960 0.723

CA-3 1.172 0.793

CA-4 1.701 0.802

CA-5 0.990 0.745

CA-6 1.027 0.765

CA-7 1.029 0.741

CA-8 1.160 0.743

Personal protective Equipment 

availability and accessibility

PPE-1 1.000 0.915 0.816 0.692

PPE-2 0.770 0.739

TABLE 5  Discriminant validity of the Chinese HBDS-ON scale.

Subscale PPE availability and 
accessibility

Cues to action Self-efficacy Perceived 
barriers

Perceived 
benefit

Perceived 
threat

PPE availability and accessibility 0.832 – – – – –

Cues to action 0.435 0.759 – – – –

Self-efficacy 0.497 0.435 0.765 – – –

Perceived barriers 0.398 0.456 0.442 0.802 – –

Perceived benefits 0.450 0.497 0.441 0.426 0.779 –

Perceived threat 0.402 0.452 0.496 0.425 0.394 0.807

The diagonal blue numbers are AVE square root values. PPE, personal protective equipment.
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adherence to chemotherapy handling guidelines for safe 
chemotherapy treatment.

5 Limitations

The present study has several limitations that need to 
be acknowledged. Firstly, although the sample size met the criteria 
for the study, the study was conducted in only three regions and 
may not be  fully representative of oncology nurses across the 
country. This limitation may hinder the broad applicability and 
generalizability of the scale. In addition, principal component 
analysis was not used in this study to determine whether the 
structure of the original questionnaire was retained. Future studies 
should conduct further validation and include multi-center large 
sample studies to explore the applicability of the scale in 
different regions.

6 Conclusion

Additionally, while this study effectively introduced the English 
version of the Oncology Nurses Health Behaviors Determinants Scale 
(HBDS-ON) to China and followed the Brislin translation process 
meticulously, there may still be some cultural nuances and linguistic 
differences that were not fully addressed. Further validation and 
adaptation of the scale may be necessary to ensure its relevance and 
appropriateness within the Chinese context. Despite these limitations, 
this study provides a reliable instrument for evaluating the factors 
influencing oncology nurses’ adherence to occupational safety 
precautions related to chemotherapy. By doing so, it contributes to the 
provision of excellent care for patients by ensuring the health and 
safety of oncology nurses and lays the groundwork for future research 
endeavors aimed at developing interventions and training materials 
in this critical area.
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The mediating role of anxiety in 
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Introduction: Misophonia is a disorder characterized by decreased tolerance to 
certain sounds or their associated stimuli, and many measurement tools have 
been developed for its diagnosis and evaluation. The aims of the current study 
were to develop the Turkish version of MisoQuest, a fully validated misophonia 
questionnaire, to evaluate the relationships between misophonia, anxiety, and 
quality of life, and to examine the mediating role of anxiety in the relationship 
between misophonia and quality of life.

Methods: The reliability of the Turkish version of MisoQuest was conducted 
using data from 548 participants (Mean age = 28.06 ± 9.36). Then, the relationships 
between misophonia, anxiety, and quality of life were evaluated in a separate 
sample of 117 participants (Mean age = 25.50 ± 6.31) using the State–Trait Anxiety 
Inventory (STAI) and the Short Form 36 (SF-36) questionnaire.

Results: The results showed that the Turkish version of MisoQuest has good 
psychometric properties. Close-to-moderate positive correlations were 
found between misophonia and anxiety, and weak negative correlations were  
found between misophonia and quality of life. Anxiety mediated the relationships 
between misophonia and quality of life.

Discussion: These results emphasize that misophonia may be an important 
problem affecting people’s quality of life and reveal the mediating role of anxiety 
on this effect.

KEYWORDS

misophonia, anxiety, quality of life, MisoQuest, validity and reliability

Introduction

Some individuals experience abnormal emotional, behavioral, and physiological 
reactions to specific everyday sounds (Ferrer-Torres and Giménez-Llort, 2022; Swedo et al., 
2022). This is initially introduced as “Selective Sound Sensitivity Syndrome” (Bernstein 
et al., 2013), now commonly referred to as “misophonia” (Jastreboff and Jastreboff, 2001). 
Unlike sounds typically perceived as disturbing, individuals with misophonia suffer from 
decreased tolerance toward ordinary, innocuous, and mostly human-induced sounds such 
as chewing, sniffing, and breathing sounds (Schröder et al., 2013). However, stimuli that 
cause aversive reactions, also called “triggers,” are not limited to human-produced sounds. 
Studies have reported that all kinds of sounds, regardless of their source, as well as visual 
stimuli and repetitive movements, may trigger misophonic reactions (Dozier, 2015; Hansen 
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et  al., 2021). These reactions are irrespective of the physical 
characteristics of the stimuli (e.g., intensity or spectrum of sounds); 
instead, they are associated with various factors, including the 
individual’s psychological profile, previous experiences with the 
sound, and the context in which the sound is encountered (Jastreboff 
and Jastreboff, 2001).

The most common emotional responses to triggers experienced 
by individuals with misophonia include varying levels of anger, 
irritation, stress, anxiety, and disgust (Dozier, 2015; Jager et al., 2020). 
Besides these emotional reactions, sympathetic overactivity (fight-or-
flight response) such as muscle tension, feeling of pressure in the 
chest, arms, and whole body, increase in heart rate and body 
temperature, physical pain and breathing difficulties have been 
reported (Edelstein et al., 2013; Dozier, 2015). Behavioral reactions 
involve coping strategies that individuals with misophonia use to 
reduce their exposure to trigger stimuli, such as escaping or avoiding 
situations where the trigger may be  encountered, seeking to 
discontinue the triggering stimuli, and mimicking or reproducing the 
triggers (Edelstein et al., 2013). In extreme cases, verbal, or physical 
violence toward the source of the triggers has also been reported 
(Schröder et al., 2013; Tunç and Başbuğ, 2017). These maladaptive 
reactions can cause serious negative effects on sufferers’ social life, 
interpersonal relationships, performance of work or academic tasks, 
psychological status, and quality of life (Schröder et al., 2013; Jager 
et al., 2020).

There are different approaches in the literature that consider 
misophonia as a component of decreased sound tolerance, a symptom 
associated with various psychiatric disorders, or a new psychiatric 
disorder (Schröder et al., 2013; Jastreboff and Jastreboff, 2014). Different 
approaches also lead to differences in the criteria proposed for the 
diagnosis of misophonia. In the criteria published by Schröder et al. 
(2013), misophonic triggers are only sounds produced by other people, 
anger is the dominant reaction, and aversive reactions cannot 
be explained by other psychopathologies. Dozier et al. (2017) expanded 
these criteria and included all kinds of sounds and stimuli from different 
modalities as misophonic triggers and emphasized the immediate 
physical reflex response. Finally, Jager et  al. (2020) expanded and 
updated the diagnostic criteria proposed by Schröder et  al. (2013). 
Although there are various criteria proposed for the diagnosis of 
misophonia, there are no definitive criteria in international official 
diagnostic systems. Different questionnaires and measurement tools 
have been developed to assess the misophonia. The Amsterdam 
Misophonia Scale (A-MISO-S) developed by Schröder et al. (2013) and 
the Misophonia Questionnaire (MQ) developed by Wu et al. (2014) are 
commonly used tools in research and clinics. Recently developed scales 
for misophonia assessment include the MisoQuest (Siepsiak et  al., 
2020a), Duke Misophonia Questionnaire (DMQ) (Rosenthal et  al., 
2021), Selective Sound Sensitivity Syndrome Scale (S-Five) (Vitoratou 
et al., 2021), Berlin Misophonia Questionnaire-Revised (BMQ - R) 
(Remmert et  al., 2022), and New  York Misophonia Scale (NYMS) 
(Barahmand et al., 2023).

Differences in assessment and diagnostic criteria of misophonia are 
a barrier to generalizing findings, comparing results across studies, and 
estimating the prevalence of misophonia in the general population 
(Swedo et al., 2022). Considering misophonia as a significant social 
problem and conducting further research on its diagnosis and treatment 
seems essential for individuals’ social functioning and quality of life 
(Siepsiak and Dragan, 2019). MisoQuest developed by Siepsiak et al. 

(2020a) is a fully validated questionnaire developed to assess 
misophonia. MisoQuest was created based on the diagnostic criteria 
proposed by Schröder et al. (2013). Due to its small number of items 
and single-factor structure, it is considered a rapid and effective tool for 
screening misophonia. Therefore, the present study aims to evaluate the 
psychometric properties of MisoQuest in the Turkish population, to 
examine the relationships between misophonia and state–trait anxiety 
and health-related quality of life and to assess the mediating role of 
anxiety on the relationship between misophonia and quality of life. The 
findings will provide information on the generalizability of previous 
findings to different populations, contributing to a better understanding 
of the relationship between misophonia and anxiety and the impact of 
misophonic symptoms on individuals’ lives.

Methods

Participants

For the Turkish adaptation of MisoQuest, 548 participants aged 
18–63 were included in the study. The mean age of the participants 
was 28.06 ± 9.36 (female = 27.26 ± 8.87, male = 31.19 ± 10.58). 20% of 
the participants were male (n = 111) and 80% were female (n = 437). 
The education level of 77% of the participants (n = 420) was college or 
above, and 23% (n = 128) was high school or below. The questionnaire 
was delivered to the participants online via social media applications. 
Participants with self-reported psychiatric diagnoses and hearing 
problems were excluded.

Following the validity and reliability study of the Turkish version 
of MisoQuest, data were collected from a different sample of 122 
participants to evaluate the relationship between misophonia and 
state–trait anxiety and quality of life. The MisoQuest, State–Trait 
Anxiety Inventory (STAI) and 36-item Short-Form Health Survey 
(SF-36) scales were delivered online to the participants at this stage. 
Of the 122 people who participated in the study, three people were 
excluded because they stated that they were diagnosed with anxiety 
disorder and two people were diagnosed with panic disorder, and the 
study continued with 117 people. The mean age was 25.50 ± 6.31 
(female = 24.87 ± 5.84, male = 29.18 ± 7.79). The demographic 
characteristics of the participants are given in Table 1.

Measurement tools

MisoQuest
The MisoQuest is the first fully validated misophonia 

questionnaire with good psychometric values and excellent reliability 
(Cronbach’s alpha = 0.955). This scale, which includes a single-factor 
and 14 items, was developed by Siepsiak et al. (2020a) based on the 
misophonia diagnostic criteria published by Schröder et al., with some 
modifications. Unlike the criteria of Schröder et  al., MisoQuest 
includes items related to all kinds of sounds, not only human-
produced sounds. The scale only assesses aversive responses to sounds; 
sensitivities in other sensory modalities are not included. Each item 
has a 5-point Likert-type response category ranging from “1– Strongly 
disagree,” “2 – Disagree,” “3 – Undecided,” “4 – Agree” and “5 – 
Strongly agree.” There is no reverse item in the MisoQuest and the 
total score ranges from 14 to 70.
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State–Trait Anxiety Inventory (STAI)
The STAI, developed by Spielberger et al. (1970), is one of the most 

commonly used tools to assess anxiety. It is a 40-item self-assessment 
questionnaire consisting of two subscales that provide separate measures 
of two components of anxiety: state and trait anxiety. The first twenty 
items measure situational or state anxiety (STAI-S), and the second 
twenty items measure underlying or trait anxiety (STAI-T). The State-
Anxiety Scale evaluates how respondents’ feel about anxiety “right now, 
at this moment” through four scales: “1 - Not at all,” “2 – Somewhat,” 
“3 - Moderately so,” and “4 - Very much so.” The Trait-anxiety Scale 
assesses how people “generally feel” about anxiety with four scales: “1 
Almost never,” “2 – sometimes,” “3 - Often,” and “4 - Almost always.” 
There are 10 reversed items on the state scale (items 1, 2, 5, 8, 10, 11, 15, 
16, 19, and 20), and seven on the trait scale (items 21, 26, 27, 30, 33, 36, 
and 39). The range of scores is from 20 to 80, the higher the score 
indicating greater anxiety. In this study, the Turkish version of STAI 
adapted by Öner and Le Compte (1983) was used. The Cronbach alpha 
value reported by Öner and La Compte is between 0.83–0.87 for the 
Trait Anxiety Scale and between 0.94–0.96 for the State Anxiety Scale.

36-item Short-Form Health Survey (SF-36)
The SF-36 is a standard measurement tool for assessing health-

related quality of life and was developed by Ware and Sherbourne 
(1992). It is a Likert-type scale made up of 36 items, divided into eight 
dimensions: (i) Physical Functioning (PF), which assesses whether 
health conditions interfere with the ability to perform daily life activities; 
(ii) Physical Role Functioning (RP), which measures functional 
limitations due to health problems; (iii) Emotional Role Functioning 
(RE) which evaluates functional limitations by emotional problems; (iv) 
Social Functioning (SF), which impacts in quantity and quality of social 
activities induced by mental and physical problems; (v) Mental Health 
(MH), which measures aspects of depressive and anxiety; (vi) General 
Health (GH), which evaluates individual health status and its 
development tendency; (vii) Bodily Pain (BP), which measures degrees 
of pain to daily activities; and (viii) Vitality (VT), which is a subjective 
assessment of energy and tiredness. The scale has no total score; 
sub-dimension scores can range from 0 to 100, and higher scores mean 
better health status. The scores in these 8 domains can be reduced to two 

general components: The Physical Component Summary (PCS) score 
is calculated using the four physical health dimensions: PF, RP, BP and 
GH. The Mental Component Summary (MCS) score is calculated using 
the four mental health perceptions: VT, SF, RE and MH. In this study, 
the Turkish version of the SF-36 adapted by Koçyigit et al. (1999) was 
used. Cronbach’s alpha values reported by Koçyiğit et al. range between 
0.73 and 0.76 for the subscales.

Procedure

For the adaptation of MisoQuest to Turkish, written permission 
was first obtained from the developers of the questionnaire. 
MisoQuest, originally written in Polish, was translated from Polish to 
Turkish by a native Turkish translator who speaks Polish fluently. The 
Turkish translation was shared with the developers of the original 
version of MisoQuest, and a back translation into Polish was provided 
by a translator who speaks Turkish and Polish. An audiologist and a 
psychologist examined the Turkish translation of the questionnaire. 
Then, the questionnaire was applied to 5 individuals, and final 
adjustments were made in line with their feedback.

Statistical analysis

For the item analysis of MisoQuest, corrected item-total 
correlation was used. Confirmatory factor analysis (CFA) was used to 
evaluate the construct validity of MisoQuest. CFA was performed 
using maximum likelihood estimation and robust versions of the fit 
indices because of the non-normal distribution of data. The goodness-
of-fit of the model was examined with the ratio of chi-square value to 
degrees of freedom (X2/df), root mean square error of approximation 
(RMSEA), comparative fit index (CFI), and Tucker-Lewis Index (TLI). 
For these indices, the following cut-off values were used to indicate 
the goodness of model fit: X2/df ≤ 3, RMSEA≤0.06, CFI ≥ 0.95, 
TLI ≥ 0.95 (Hu and Bentler, 1999). Internal consistency was tested 
with Spearman’s rank correlation coefficient. Cronbach’s alpha 
coefficient and Spearman-Brown coefficient were used in reliability 

TABLE 1  Demographic characteristics of participants.

n =  548 n =  117

Age M = 28.06, SD = 9.36

Range = 18–63

M = 25.50, SD = 6.31

Range = 18–46

n (%) n (%)

Gender

Female 437 (80) 100 (86)

Male 111 (20) 17 (14)

Education

High school and below 128 (23) 29 (25)

University and above 420 (77) 88 (75)

Marital status

Married 186 (34) 31 (27)

Single 362 (66) 86 (73)

M, mean; SD, standard deviation.
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analyses. To evaluate normality of distribution Kolmogorov–Smirnov 
test was used. Pearson’s and Spearman’s rank correlations coefficients 
analysis were conducted to assess the relationship between misophonia 
and state anxiety, trait anxiety and quality of life. A value of p < 0.05 
was considered statistically significant. The PROCESS macro for SPSS, 
a bootstrapping technique developed by Hayes (2017) was used to 
evaluate the mediating role of anxiety on the relationships between 
misophonia and quality of life. The number of bootstrap resamples 
was set at 5000. If the upper and lower limits of the 95% confidence 
interval did not include zero, the mediation effect was considered 
statistically significant. Statistical analyses were performed using R 
software (Version 4.3.3.), IBM SPSS 25.0, and IBM SPSS AMOS 25.0 
programs (SPSS Statistics Version 25.0. IBM Corp., Armonk, NY).

Results

Item-total analysis

The corrected item-total correlation coefficients were between 
0.49 and 0.70. These coefficients are shown in Table 2 for each item.

Confirmatory factor analysis

First, the single-factor model of the Turkish version of the 
MisoQuest was evaluated. As a result of confirmatory factor analysis, 

the following goodness-of-fit indices were obtained: X2  = 338.02 
(df = 77), X2/df = 4.39, RMSEA = 0.09, CFI = 0.89, and TLI = 0.87. These 
indices indicated a poor fit between the model and the data. A parallel 
analysis was conducted to determine the appropriate factor structure. 
This analysis suggested a 3-factor structure. For the 3-factor structure, 
the following goodness-of-fit indices were obtained: X2  = 200.45 
(df = 74), X2/df = 2.71, CFI = 0.95; TLI = 0.94; RMSEA = 0.06. These 
indices indicated that the 3-factor model good fit between the model 
and the data. The goodness of fit values of the testing models are given 
in Table 3. The confirmatory factor analysis model for MisoQuest is 
given in Figure 1.

Factor loadings

Factor loadings for all items ranged from 0.46 to 0.66. The first 
factor (1.-5. and 7. items) was named “Emotional Reactions,” the 
second factor (6., 8., 9., 12., 14. items) was named “Anger and 
Avoidance,” and the third factor (10., 11., 13. items) was named 
“Functionality.” Factor loadings are shown in Table 2.

Reliability analysis

According to the internal consistency analysis results, the 
correlations between the total score of MisoQuest and the sub-factors 
were significant and varies between 0.79 and 0.89. Correlation 

TABLE 2  Corrected item-total correlation and factor loadings.

Misoquest items
(n =  548)

Corrected item-total 
correlation

F1 F2 F3

I1 0.60 0.66

I2 0.58 0.63

I3 0.63 0.66

I4 0.62 0.56

I5 0.55 0.59

I7 0.70 0.56

I6 0.64 0.47

I8 0.60 0.54

I9 0.55 0.64

I12 0.64 0.63

I14 0.50 0.46

I10 0.66 0.46

I11 0.59 0.52

I13 0.49 0.64

F1, emotional reactions; F2, anger and avoidance; F3, functionality.

TABLE 3  Model fit indices for confirmatory factor analysis.

(n =  548) χ2 df( ) χ2 / df RMSEA CFI TLI

One-factor model 338.02 (77) 4.39 0.09 0.89 0.87

Three-factor model 200.45 (74) 2.71 0.06 0.95 0.94

χ2 / df,  reduced Chi-square; RMSEA, root mean square error of approximation; CFI, comparative fit index; TLI, Tucker Lewis index.
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coefficients are shown in Table 4. The Cronbach’s alpha value for the 
entire questionnaire is 0.90. It was 0.85 for the “Emotional Reactions,” 
0.79 for the “Anger and Avoidance,” and 0.72 for the “Functionality.” 
Spearman-Brown coefficient is found to be  0.92 for the whole 
MisoQuest and 0.86, 0.78 and 0.74 for the sub-factors, respectively.

Second order confirmatory factor analysis

After the first-order confirmatory model was confirmed, the 
second-order confirmatory factor analysis was conducted to identify 
whether all factors can be placed under a higher-order factor. This 
analysis reveals that three-factor measures a higher-order underlying 
construct, with very good reliability (0.84). The second-order latent 

variable was defined as “Misophonia.” Thus, it is possible to consider 
that the total score of MisoQuest measures a latent misophonia 
variable manifested through three sub-factors of MisoQuest.

The relationship between misophonia and 
anxiety and quality of life

Statistically significant and close to moderate positive correlations 
were found between the MisoQuest total and sub-factors scores, and 
“STAI-State anxiety” scores (r  = 0.349, r  = 0.289, r  = 0.384, and 
r = 0.286, respectively) as well as “STAI-Trait anxiety” scores (r = 0.334, 
r = 0.317, r = 0.335, and r = 0.247, respectively). Statistically significant 
weak negative correlations were found between the MisoQuest total, 

FIGURE 1

Confirmatory factor analysis model for MisoQuest.

TABLE 4  The correlation between the total score and sub-factors of the MisoQuest.

(n =  548) Mean SD F1 F2 F3 MisoQuest total

MisoQuest total 36.33 10.51

F1: Emotional reactions 15.91 5.16 – 0.639* 0.577* 0.891*

F2: Anger and avoidance 13.65 4.31 – 0.648* 0.882*

F3: Functionality 6.76 2.51 – 0.791*

*p < 0.001.
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FIGURE 2

Scatter plots of correlations between MisoQuest with STAI and SF-36.

“Emotional Reactions” and “Anger and Avoidance” scores and “SF-36 
Vitality (VT)” scores (r = −0.194, r = −0.182, r = −0.245, respectively), 
“SF-36 Social Functioning (SF)” scores (r = −0.242, r = −0.244, and 
r = −0.248, respectively), and “SF-36 Mental Health (MH)” scores 
(r = −0.241, r = −0.215, and r = −0.270, respectively). A significant 
weak correlation was found between the “Emotional Reactions” score 
and the “SF-36 Role Emotional (RE)” score (r = −0.183). The Pearson 
correlation coefficients between MisoQuest with STAI and SF-36 are 

given in Table 5. The correlation between the MisoQuest total score 
and other scales is shown as scatter plots in Figure 2.

Mediation model

The mediating role of state and trait anxiety on the relationship 
between misophonia and quality of life was examined separately. The 

TABLE 5  Pearson correlation coefficients between MisoQuest with STAI and SF-36.

(n =  117) MisoQuest total F1 F2 F3

STAI – State anxiety 0.349*** 0.289** 0.384** 0.286**

STAI – Trait anxiety 0.334*** 0.317** 0.335** 0.247**

SF-36 Physical functioning (PF) −0.086 −0.151 0.006 −0.048

SF-36 Role physical (RP) −0.101 −0.121 −0.074 −0.075

SF-36 Bodily pain (BP) −0.043 −0.029 −0.091 −0.004

SF-36 General health (GH) −0.154 −0.150 −0.154 −0.110

SF-36 Vitality (VT) −0.194* −0.182* −0.245** −0.050

SF-36 Social functioning (SF) −0.242** −0.244** −0.248** −0.123

SF-36 Role emotional (RE) −0.176 −0.183* −0.175 −0.119

SF-36 Mental health (MH) −0.241** −0.215* −0.270** −0.183

F1, emotional reactions; F2, anger and avoidance; F3, functionality.
*p < 0.05; **p < 0.01; ***p < 0.001. 
Bold font indicates significant correlations.
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MisoQuest Total score was determined as the independent variable 
and the three sub-factor scores of SF-36 [Vitality (VT), Social 
Functioning (SF) and Mental Health (MH)] that had a significant 
correlation with MisoQuest Total were determined as the dependent 
variable. For both state and trait anxiety, total effect of misophonia on 
SF-36 (VT), SF-36 (SF), SF-36 (MH) was statistically significant. The 
indirect effect of misophonia on SF-36 (VT), SF-36 (SF), SF-36 (MH) 
was also statistically significant. However, the direct effect of 
misophonia on SF-36 (VT), SF-36 (SF), SF-36 (MH) was not 
significant. These results suggest that state and trait anxiety fully 
mediated the relationship between misophonia and quality of life. The 
results of the mediation analysis are presented in Figure 3 and Table 6.

Discussion

A growing number of studies have attempted to understand 
symptoms of misophonia, its pathophysiology, prevalence, and 
relationship with different audiological, psychological, and 
psychiatric factors (Siepsiak and Dragan, 2019; Ferrer-Torres and 
Giménez-Llort, 2022). However, standard measurement tools used 
in clinics and research for the diagnosis and evaluation of 
misophonia are still lacking (Swedo et al., 2022). The purposes of 
the present study are to examine the Turkish psychometric 
properties of MisoQuest, to evaluate the relationships between 
misophonia, state and trait anxiety and health-related quality of 

FIGURE 3

Path model of the mediating effect of state (A) and trait (B) anxiety on the relationship between misophonia and quality of life. Note. a,b,c, and c’ are 
unstandardised regression coefficients. a path (direct effect of MisoQuest-Total scores on STAI), b path (direct effect of STAI on SF-36), c (total effect of 
MisoQuest-Total on SF-36), c’ (direct effect MisoQuest-Total on SF-36). ****p < 0.0001, **p <  0.01, *p < 0.05.

24

https://doi.org/10.3389/fpsyg.2024.1361645
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Ay et al.� 10.3389/fpsyg.2024.1361645

Frontiers in Psychology 08 frontiersin.org

life, and to assess the mediating role of anxiety in the effect of 
misophonia on quality of life.

Confirmatory Factor Analysis (CFA) revealed a three-factor 
structure for the Turkish version of MisoQuest. Since the factor 
loadings were greater than 0.3 and goodness-of-fit indices were 
good and quite acceptable in the CFA, the three-factor structure 
was considered appropriate. Reliability analyses indicate that the 
Turkish version of MisoQuest has high internal consistency. 
Cronbach’s alpha coefficient is very close to the value obtained in 
the original version of the questionnaire (α = 0.955) (Siepsiak et al., 
2020a). Moreover, corrected item-total correlations indicate that 
each item contributes sufficiently to the total score. The results 

demonstrate that the Turkish version of MisoQuest is valid 
and reliable.

In the Turkish version of MisoQuest, items related to individuals’ 
internal emotional experiences, items related to anger response and 
avoidance of social environments, and items related to functionality 
in daily life are collected into three separate factors, unlike the 
original single-factor version of the questionnaire. A similar 
difference in factor structure between the original questionnaire and 
its Turkish version was also reported in the MQ (Wu et al., 2014; 
Sakarya and Çakmak, 2022). It is possible that the experience and 
expression of misophonia may vary as a result of social and cultural 
norms in different societies. Zhou et al. (2017), reported weaker 

TABLE 6  Mediation of the relationship between misophonia and quality of life by state and trait anxiety.

MisoQuest-Total - STAI-

State - SF- 36(VT-SF-MH)

95% Confidence interval

Effect SE t p-value Lower Upper

Direct effect

MisoQuest-total ➔ SF-36 (VT)

−0.0053 0.1427 −0.0409 0.9675 −0.2640 0.2534

Indirect effect

MisoQuest -total ➔ STAI-S ➔SF-36 (VT)

−0.2971 0.0735 −0.4480 −0.1559

Total effect

MisoQuest -total ➔ SF-36 (VT)

−0.3025 0.1427 −2.1192 0.0362 −0.5852 −0.0198

Direct effect

MisoQuest -total ➔ SF-36 (SF)

−0.3026 0.1898 −1.5945 0.1136 −0.6786 0.0733

Indirect effect

MisoQuest -total ➔ STAI-S ➔SF-36 (SF)

−0.1882 0.0764 −0.3593 −0.0607

Total effect

MisoQuest -total ➔ SF-36 (SF)

−0.4908 0.1832 −2.6791 0.0085 −0.8537 −0.1279

Direct effect

MisoQuest -total ➔ SF-36 (MH)

−0.0309 0.1057 −0.2929 0.7701 −0.2403 0.1784

Indirect effect

MisoQuest -total ➔ STAI-S ➔SF-36 (MH)

−0.2973 0.0718 −0.4414 −0.1621

Total effect

MisoQuest -total ➔ SF-36 (MH)

−0.3282 0.1235 −2.6581 0.009 −0.5729 −0.0836

MisoQuest-Total - STAI-

Trait - SF- 36(VT-SF-MH)

Direct effect

MisoQuest -total ➔ SF-36 (VT)
0.0208 0.1222 0.1704 0.8650 −0.2213 0.2630

Indirect Effect

MisoQuest -total ➔ STAI-T ➔SF-36 (VT)
−0.3233 0.0869 −0.4960 −0.1565

Total effect

MisoQuest -total ➔ SF-36 (VT)
−0.3025 0.1222 −2.1192 0.0362 −0.5852 −0.0198

Direct effect

MisoQuest -total ➔ SF-36 (SF)
−0.2664 0.1849 −1.4409 0.1524 −0.6326 0.0998

Indirect effect

MisoQuest -total ➔ STAI-T ➔SF-36 (SF)
−0.2245 0.0913 −0.4257 −0.0697

Total effect

MisoQuest -total ➔ SF-36 (SF)
−0.4908 0.1832 −2.6791 0.0085 −0.8537 −0.1279

Direct effect

MisoQuest -total ➔ SF-36 (MH)
−0.0459 0.1052 −0.4366 0.6632 −0.2544 0.1625

Indirect effect

MisoQuest -total ➔ STAI-T ➔SF-36 (MH)
−0.2823 0.0758 −0.4359 −0.1369

Total effect

MisoQuest -total ➔ SF-36 (MH)
−0.3282 0.1235 −2.6581 0.009 −0.5729 −0.0836
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correlations between misophonia symptoms and impairment in 
functioning in Chinese students than in American students. Turkey 
is considered a collectivist country in terms of cultural values such 
as commitment to the group and family (Kağitçibasi, 1996) and is 
similar to China in this context (Suh et  al., 1998). Obtaining a 
different factor structure from the original questionnaire in this 
study may be due to these characteristics of Turkish culture. Studies 
that evaluate different cultures with the same standard measurement 
tools will increase our knowledge of the cross-cultural characteristics 
of misophonia.

Due to differences in assessment methods, measurement tools and 
diagnostic criteria, the frequency of misophonia reported in studies 
varies within a wide range between 3 and 55% (Jastreboff and 
Jastreboff, 2014; Wu et al., 2014; Zhou et al., 2017; Naylor et al., 2021). 
In a study conducted with depression patients using MisoQuest, it was 
reported that 8.5% of the patients met the misophonia criteria both in 
face-to-face interviews and in MisoQuest (when the cut-off value was 
61 and above) (Siepsiak et al., 2020b). In another study conducted 
with 253 individuals using the same cut-off value, 69% of participants 
had self-reported misophonia, while 45% of those reporting self-
reported misophonia met the MisoQuest cut-off criterion (Enzler 
et al., 2021). In our study, misophonia was detected in 2% of the total 
sample (N = 665) according to this cut-off value. Although this 
percentage is lower than those reported in other studies, it is close to 
Jastreboff and Jastreboff ’s (2014) estimates of 3.2%. It is thought that 
the higher frequencies of misophonia reported for different 
measurement tools may be related to the fact that these tools include 
more general sound sensitivities and lower severity misophonia 
symptoms in measurement (Siepsiak et al., 2020b). Individuals with 
misophonia find similar stimuli to be  aversive to those without 
misophonia, but they experience extreme levels of aversion (Edelstein 
et al., 2013). Additionally, when only severe symptoms are taken into 
account, the misophonia frequency reported in the studies decreases 
considerably (Naylor et al., 2021). MisoQuest appears to detect more 
severe and quality of life impairing levels of misophonia, consistent 
with the purpose for which it was developed (Siepsiak et al., 2020b). 
Evaluations using different misophonia measurement tools on the 
same population may provide comparable findings regarding 
these tools.

Although misophonia is considered a separate disorder with 
unique clinical features and neurophysiological mechanisms, many 
studies are reporting a relationship between misophonia and different 
psychiatric symptoms and psychopathologies (Schröder et al., 2013; 
Erfanian et al., 2019; Jager et al., 2020). Two studies conducted with 
similar methodology on samples from different cultures found 
significant positive correlations between misophonia symptoms 
assessed by MQ and anxiety, depression, and OCD symptoms (Wu 
et al., 2014; Zhou et al., 2017). In patients with depression, anxiety was 
found to be more highly correlated with the severity of misophonia 
measured with MisoQuest than other variables (Siepsiak et al., 2020b). 
Additionally, studies have shown that anxiety has a mediating role on 
anger outbursts associated with misophonia (Wu et al., 2014; Zhou 
et al., 2017). In our study, a significant, close to moderate positive 
correlation was obtained between MisoQuest scores and STAI-State 
and STAI-Trait anxiety scores. Our findings also show that anxiety has 
a mediating role in the relationship between misophonia and quality 
of life. This finding indicates that as the severity of misophonia 
increases, individuals’ anxiety levels would increase as well, and the 

deterioration in their quality of life may be a function of this increase 
in anxiety levels. Many studies report that exposure to misophonic 
triggers causes anxiety symptoms (Edelstein et al., 2013). However, 
some studies report that exposure to these triggers elicits anticipatory 
anxiety associated with thinking about future misophonic situations 
rather than eliciting an immediate anxiety response (Jager et al., 2020). 
Based on the relationship between misophonia and anxiety, there are 
studies that suggest anxiety treatment approaches in the treatment of 
misophonia (Bernstein et al., 2013). Randomized controlled clinical 
studies are needed to better understand the causal relationship 
between misophonia and anxiety. These studies may also provide a 
better evaluation of the effectiveness of anxiety-based intervention 
in misophonia.

Negative reactions caused by misophonia can cause deterioration 
in both interpersonal relationships and work or academic task 
performance, and can remarkably affect the person’s well-being, daily 
functionality, and quality of life (Edelstein et al., 2013; Wu et al., 2014; 
Zhou et al., 2017; Ferrer-Torres and Giménez-Llort, 2022). The impact 
of misophonia on an individual’s quality of life can range from a mild 
effect to severe impairment. The greater the severity of misophonia, 
the greater the impact on individuals’ quality of life (Jager et al., 2020). 
In our study, individuals’ quality of life was evaluated with the SF-36 
scale, and significant negative correlations were found between the 
misophonia total scores and the Vitality (VT), Social Functioning (SF) 
and Mental Health (MH) factors of the SF-36. The Role Emotional 
(RE) factor of SF-36 was found to be correlated with the “Emotional 
Reactions” factor of MisoQuest. These findings support the previous 
findings that have shown the negative impact of misophonia on an 
individual’s quality of life. Moreover, no correlation was found 
between S-36’s physical health-related factors, Physical Functioning 
(PF), Role Physical (RP), Bodily Pain (BP), General Health (GH), and 
misophonia levels. Although some people with misophonia report 
that they also experience unpleasant sounds as painful, the 
comorbidity of misophonia with any somatic problems has not been 
reported (Rosenthal et al., 2022). Our findings support the previously 
reported view that misophonia is perceived as a mental problem 
rather than a physical problem (Kılıç et  al., 2021). However, this 
finding may be related to the fact that the majority of our sample 
consisted of normal individuals without a diagnosis of clinically 
significant misophonia.

Limitations

There are several limitations in this study. First, using the 
online self-report method in data collection may cause recruitment 
bias. Second, participants’ psychological and audiological 
diagnoses were based on self-report. Evaluations made by clinical 
psychologists, psychiatrists, and audiologists experienced in 
misophonia will be important in subsequent studies, especially in 
detecting comorbid disorders. Third, the age, educational status, 
and gender distribution of the individuals in the sample was not 
balanced. This may affect the generalizability of the results. Fourth, 
the target sample of this study was individuals from the normal 
population, but case–control studies including individuals 
clinically diagnosed with misophonia will contribute to a better 
understanding of the differences between individuals with 
misophonia and the normal population.
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Conclusion

An increasing number of measurement tools have been developed 
for misophonia in recent years, and adapting these tools to different 
cultures is essential in providing a standard measurement for 
misophonia and revealing intercultural differences. In this study, the 
validity and reliability of the MisoQuest in Turkish was evaluated, and 
it was shown that the Turkish version of the questionnaire has good 
psychometric properties. Developing new measurement tools with 
good psychometric properties for the diagnosis of misophonia and 
ensuring cross-cultural adaptation of these tools will make significant 
contributions to the creation of a standardized diagnosis and 
treatment protocol for misophonia. We  believe that the Turkish 
version of MisoQuest will be a useful measurement tool that can 
be used both as a screening tool in clinical practice and in misophonia 
research. To our knowledge, our study is the first to evaluate the 
relationship between misophonia assessed with MisoQuest and 
anxiety symptoms and quality of life in the normal population. Our 
study found a significant relationship between the misophonia level 
assessed with MisoQuest and people’s state and trait anxiety levels and 
their quality of life.
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Introduction: The PERMA model of well-being has gained prominence in the 
study of well-being by the Positive Psychology movement. However, the model 
has been little studied regarding its applicability in different populations, such as 
adolescents. This study sought to evaluate the psychometric properties of the 
PERMA-Profiler instrument for Brazilian adolescents, as well as the measurement 
invariance for different age groups and gender, and investigate the relation with 
external variables.

Methods: Confirmatory Factor Analysis and Multigroup Confirmatory Factor 
Analysis were used to test the internal structure and invariance of the PERMA-
Profiler. Reliability was determined with McDonald’s Omega and composite 
reliability. A total of 1,197 adolescents between 11 and 19 years old from different 
regions of Brazil participated.

Results: The results of the confirmatory factor analysis indicated that the five 
correlated factors model was the most appropriate, presenting good factor 
loadings and adequate reliability. The scale proved to be invariant for adolescents 
of different age groups and gender. Correlations with associated variables were 
significant and moderate to strong, showing positive relations between positive 
emotions and well-being, and negative relations with negative affects and 
depressive and anxiety symptoms.

Discussion: These results contribute to the understanding of well-being in 
adolescence and highlight the importance of promoting different components 
of well-being for adolescents’ mental health.

KEYWORDS

PERMA-Profiler, well-being, adolescence, psychometry, psychological assessment

Introduction

The PERMA model of well-being, an acronym for Positive Emotions (P), Engagement (E), 
Positive Relationships (R), Meaning (M), and Achievements (A), was developed by Seligman 
(2011) with the aim of creating a theoretical model that addresses the central aspects of well-
being and the integration of eudaimonic and hedonic conceptions. This model has spread 
quickly around the world (Bazargan-Hejazi et al., 2021) and has been applied in different 
contexts with adult populations (e.g., O’Connor et al., 2016; Tansey et al., 2017; Turner and 
Thielking, 2019; Umucu et al., 2020; Blaire and Simmons, 2021; Tu et al., 2021). To evaluate 
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the model, Butler and Kern (2016) developed the PERMA-Profiler 
instrument, which has been adopted by different researchers and 
translated into several languages (e.g., Cobo-Rendón et  al., 2020; 
Giangrasso, 2021; Zewude and Hercz, 2022; Alves et al., 2023; Chaves 
et al., 2023; Mahamid et al., 2023).

The PERMA-Profiler scale is composed of 15 items that assess the 
PERMA components and eight additional items that evaluate 
happiness, negative emotions (sadness, anger, and anxiety), loneliness 
and physical health. The final measure consists of 23 items, scored on 
a Likert scale ranging from 0 = never to 10 = always. Regarding 
psychometric indicators, the authors found a factor structure of five 
correlated factors and three items in each factor, with good fit indices 
and good reliability indicators. These factors are: positive emotions 
(α = 0.88), engagement (α = 0.72), relationships (α = 0.82), meaning 
(α = 0.90), and achievements (α = 0.79).

Although the original instrument presents good psychometric 
indicators and a factorial structure of five correlated factors, in 
subsequent adaptations some authors have found divergences 
regarding the internal structure of the model. Bartholomaeus et al. 
(2020) tested different models: unidimensional, multifactorial (five 
correlated factors), and hierarchical, which corresponds to the five 
PERMA components, comprising a general well-being factor. The 
unidimensional model was not accepted. The five correlated factors 
model and the second-order model had marginally different fit 
indices. The authors indicated that the second-order factorial structure 
might be the most appropriate to understand PERMA, due to the 
theoretical understanding of some authors (Goodman et al., 2017; 
Sellbom and Tellegen, 2019) that PERMA represents several facets of 
a single construct, which is well-being. However, predominantly, 
studies have pointed to a structure of five factors correlated with each 
other (Cobo-Rendón et al., 2020; Giangrasso, 2021; Wammerl et al., 
2019; Zewude and Hercz, 2022; Alves et al., 2023; Chaves et al., 2023; 
Mahamid et al., 2023).

Such evidence corresponds to adaptations of the instrument for 
healthy adults, highlighting a gap in studies on different populations 
according to age group and gender. To date, only two studies have 
been found with adolescent populations using the PERMA-Profiler 
scale: one with Argentine adolescents (Waigel and Lemos, 2023) and 
the other with Indian adolescents (Singh and Raina, 2020). In both 
studies, the factor structure of five correlated factors had the best fit to 
the data, consistent with the original instrument. In Brazil, no 
adaptations have yet been found for this population.

Although there are few studies with the PERMA-Profiler 
instrument, evidence of the viability of the PERMA model applied to 
adolescence can be found in the literature. With regard to positive 
emotions, such as joy, contentment, and pleasure, Wu et al. (2022) 
point out that adolescents with high scores in positive emotions and 
low scores in negative emotions tend to have fewer mental health 
problems, such as depressive and anxiety symptoms, and better levels 
of self-esteem, gratitude, resilience, and life satisfaction.

Engagement is related to ‘losing track of time’ while carrying out 
a certain activity (Usán and Salavera, 2019). Adolescents with a higher 
level of engagement tend to have lower consumption of substances 
such as tobacco and alcohol (Pérez-Fuentes et al., 2021), a positive 
attitude toward authorities and higher self-esteem (Zhao et al., 2021). 
It is noteworthy that this component has a comprehensive nature and 
can be evaluated in different contexts, such as leisure activities with 
friends or family, activities carried out in the community, among 

others. Some authors have pointed out that engagement in leisure 
activities that involve peers predicts well-being in terms of levels of 
positive emotions and mental health (Asquith et al., 2022), as does 
engagement in sports and vacation trips or holidays enhance the 
perception of life satisfaction (Schmiedeberg and Schröder, 2017).

Regarding positive relationships, Carrillo et al. (2021) investigated, 
through a literature review, children and adolescents’ understanding 
of well-being. Among the most reported aspects are healthy and 
supportive relationships, which relate to receiving adequate treatment 
from others and maintaining bonds with other people (adults and 
peers). Children and adolescents understand that relationships in 
which they are treated well promote well-being, as well as protection, 
security, experience of positive emotions and support for daily life 
(Carvalho et al., 2021).

Meaning concerns the significance attributed to one’s existence 
and the feeling of belonging and connection with something or 
someone believed to be greater than oneself, for example God, church, 
family, etc. (Krok, 2018). This construct is defined as the sense that life 
has meaning, direction and intentionality, and that this sense plays a 
guiding role in establishing life goals and making decisions regarding 
the use of personal resources (Ribeiro et al., 2020). In adolescents, 
evidence points to meaning as a moderating protective factor in the 
relation to suicidal ideation (Zhang et al., 2017; Simões et al., 2022), 
and also as a factor against involvement in violent behavior or being a 
victim of peer violence (Zawadzka et al., 2018).

Achievement is about making progress toward a goal and being 
recognized internally and externally for it (Seligman, 2011). Studies 
show that high levels of recognition of one’s own competence and 
achievements predict high levels of psychological well-being 
(Krok, 2018).

The present study

To fill this gap, this study aims to estimate the psychometric 
properties of the PERMA-Profiler scale for Brazilian adolescents. 
Specifically, the following aspects will be evaluated: (I) the internal 
structure of the scale, contrasting four factorial models suggested by 
the literature, namely, one factor, hierarchical, five correlated factors 
and bifactor models; (II) the scale’s reliability indicators; (III) the 
measurement invariance in relation to gender and age group; and (IV) 
the correlation of PERMA with related variables.

Methods

Participants

One thousand, one hundred ninety-seven adolescents aged 
between 11 and 19 years old participated in this study (M = 15.3, 
SD = 1.65), who identified themselves as cisgender girls (54.3%), 
cisgender boys (41.6%), non-binary (3%) and transgender (1.1%). 
These participants were from all five of Brazil’s regions: Central-West 
(42.5%), Southeast (52.8%), South (3.1%), Northeast (1.1%), and 
North (0.9%). Adolescents answered the questionnaires via cell phone 
(55.6%), computer (14.5%) and tablet (29.8%).

To participate in this research, participants must be between 10 
and 19 years old. Their guardians must agree to participate by signing 
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the Free and Informed Consent Form, and the adolescents themselves 
must agree to participate through the Term of Free and Informed 
Assent. Participants who self-report any neurological impairment that 
impedes their ability to read and understand the items presented will 
be excluded.

Instruments

Sociodemographic questionnaire
A sociodemographic questionnaire was developed containing 

questions regarding age, gender identification, education, housing 
and income.

PERMA-Profiler for adolescents
The original scale (Butler and Kern, 2016) is composed of 23 self-

report items scored from 0 to 10. The measure is composed of 15 core 
items that assess the PERMA components and eight additional items 
that evaluate positive emotions, loneliness, happiness, and perception 
of health. The factor structure of five correlated factors showed good 
indicators [χ2(80) = 10.61; CFI = 0.97; TLI = 0.96 RMSEA = 0.06; 
SRMR = 0.03], as well as satisfactory internal consistency (Positive 
emotions α = 0.88; Engagement α = 0.72; Relationships α = 0.82; 
Meaning α = 0.90; Achievements α = 0.79). To calculate the score for 
the five PERMA components, the arithmetic mean of the three items 
in each domain is taken. Negative emotions and health perception are 
calculated by the arithmetic mean of the three items, for example: 
(P1 + P2 + P3)/3 = Positive emotions component score. Happiness and 
loneliness are assessed by a single item.

Kessler K10
To evaluate psychological distress, the Kessler Psychological 

Distress Scale (K10) was used, adapted into Portuguese by Peixoto 
et al. (2021) for individuals aged 14 and over. The instrument consists 
of 10 self-report items that assess emotional stress in the last 30 days, 
scored on a 5-point Likert scale, with 1 = never and 5 = all the time. To 
interpret the scale, all items must be added together, and higher scores 
mean higher levels of anguish or psychological suffering. Due to the 
factorial structure of the instrument, it is also possible to know the 
levels of anxiety and depression separately. Anxiety is the sum of items 
2, 3, 5, and 6. Depression is the sum of items 1, 4, 7, 8, 9, and 10. The 
instrument in original study has shown good psychometric indices 
and desirable reliability (α = 0.87).

Life satisfaction
The Global Life Satisfaction Scale for Adolescents (EGSV-A) was 

developed by Giacomoni et al. (2012), and it is a Likert scale composed 
of 10 statements that are scored from 1 (not at all) to 5 (very much). 
The level of life satisfaction is known through the sum of all items 
answered. Regarding internal consistency, the scale presented good 
reliability indexes (α = 0.90).

Positive and negative affects
The Positive and Negative Affects Scale for Adolescents (EAPN-A) 

was validated for Brazilian adolescents by Segabinazi et al. (2012), and 
it is a five-point Likert scale consisting of 28 items referring to positive 
and negative affects. Adolescents must mark how much they feel that 
way, ranging from 1 – “not at all” to 5 – “very much,” and its 

application can be individual or collective. To know the result, the raw 
score must be calculated, which is obtained by adding the answered 
items for each construct (PA and NA). Scale validation studies 
demonstrate that the internal consistency of the scale assessed using 
Cronbach’s alpha was 0.88 for PA and NA.

Cross-cultural adaptation procedure
With regard to the cross-cultural adaptation of the instrument 

and content validity, the International Test Commission 
(International Test Commission, 2017) translation and adaptation 
test checklist was used, along with the recommendations 
suggested by Borsa et  al. (2012). The adaptation process 
comprised five stages: (I) Translation of the instrument; (II) 
Synthesis of translations; (III) Assessment by expert judges; (IV) 
Summary of evaluations; and (V) Evaluation by target audience. 
The first stage involved translation by two independent 
translators: a specialist in the subject of well-being and 
psychometrics in English, and a translator specialized in English. 
After the translations, a synthesis was carried out, considering 
semantic equivalence, idiomatic equivalence, experiential 
equivalence and conceptual equivalence, as proposed by Borsa 
et al. (2012). Based on the synthesis of translations, the language 
of the items was adapted for the adolescent audience (between 11 
and 19 years old), and submitted to four independent judges who 
are doctors and experts in psychometrics, on the subject of well-
being and adolescence. These judges evaluated the scale for 
clarity, pertinence, and relevance. After this stage, an analysis of 
the judges’ contributions was carried out, and their suggestions 
were incorporated into the scale. The revised version of the 
instrument was then administered to 30 adolescents, who 
assessed the clarity and understanding of the items through 
structured interviews (Fernandes and Zanini, manuscript under 
construction). Based on the adolescents’ feedback, the final 
version of the instrument was defined.

Data collection procedure
Participants were contacted in two ways. The first, through 

organic dissemination through the social media channels of the 
researchers involved, with the aim of reaching adolescents in different 
environments. In the second format, adolescents were contacted 
through partner schools in different regions of the country and, after 
consent from their guardians, the questionnaires were administered 
at the educational institution via computer or cell phone.

Ethical procedures
This research was approved by the Brazilian research ethics 

committee under number CAAE: 53061221.9.0000.0037. All 
participants and their guardians, respectively, signed the Free and 
Informed Assent Form and the Free and Informed Consent Form.

Data analysis

To evaluate the factorial structure of the scale, a Confirmatory 
Factor Analysis (CFA) was conducted using the Mplus software 
(Muthén and Muthén, 2012), with the Weighted Least Square 
estimation method (WLSMV). Four models were tested, namely: (I) 
One general factor model, in which all items compose a general 
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well-being factor (Ryan et al., 2019); (II) Hierarchical model, which 
consists of five PERMA factors at the first level and one general factor 
at the second level (Bartholomaeus et al., 2020); (III) Five correlated 
factors model, in which each PERMA factor is composed of three 
specific items, and all factors are correlated (Butler and Kern, 2016); 
and (IV) Bifactor model, which corresponds to all items loading on a 
general well-being factor and the items loading on each PERMA 
component (Wammerl et al., 2019). Unlike the hierarchical model, the 
bifactor model assumes that the associations of the general well-being 
factor with the responses to the observed items are direct and 
independent of the associations of the PERMA factors with the 
responses to the items. For all models, only the 15 central items of the 
instrument were used.

To interpret the results, the following fit indices were adopted: χ2 
(chi-square), df (degrees of freedom), RMSEA (Root-Mean-Square 
Error of Approximation), CFI (Comparative Fit Index), and TLI 
(Tucker–Lewis Index). The following values were used as parameters: 
CFI and TLI ≥ 0.90, RMSEA values ≤0.08 and χ2/df ≤ 5 (Muthén and 
Muthén, 2017; Tabachnick and Fidell, 2019).

A multigroup confirmatory factor analysis (MGCFA) was 
performed to investigate the invariance of the PERMA-Profiler for 
adolescents according to gender and age group (11–15 years and 
16–19 years). MGCFA evaluated measurement invariance in three 
models, namely: configural, metric and scalar. Model 1 (configural 
invariance) assessed whether the scale configuration (number of 
factors and items per factor) was acceptable for both groups (male and 
female). If the model is not supported, the factorial structure of the 
instrument cannot be considered equivalent for the groups evaluated. 
Model 2 (metric invariance) analyzed whether the factor loadings of 
the items could be considered equivalent between the groups. Model 
3 (scalar invariance) investigated whether the level of latent trait 
required to endorse item categories (thresholds) was equivalent across 
groups (Cheung and Rensvold, 2002). Measurement invariance was 
assessed using the CFI difference test (ΔCFI, Cheung and Rensvold, 
2002). If, when setting a parameter, a significant reduction in CFI 
indices is found (ΔCFI >0.01), measurement invariance cannot 
be accepted (Cheung and Rensvold, 2002).

To evaluate the internal consistency of the instrument, McDonald’s 
omega was estimated, obtained from the Jamovi software (Version 2.3; 
The Jamovi Project, 2022), and composite reliability using the 
Composite Reliability Calculator (Colwell, 2016). To interpret the 
coefficients, values ≥0.70 were adopted as good indicators of precision 
(Tabachnick and Fidell, 2019). To evaluate the evidence based on the 
relation with external variables, Pearson correlation analyzes were 
carried out (r). To interpret the results, correlations with r between 
−0.09 and 0.09 are interpreted as null, r between 0.10 and 0.29 small, 
r between 0.30 and 0.49 medium or moderate, and r between 0.50 and 
1.0 strong (Cohen, 1988). For this purpose, the Jamovi software was 
used (The Jamovi Project, 2022).

Results

Table 1 presents the fit indices of the four models tested in this 
study. The one factor model presented unacceptable fit indices. The 
bifactor and hierarchical models presented reasonable indices, 
although the RMSEA was higher than expected. The five correlated 
factors model presented the best fit to the data, with good indicators 
and adequate RMSEA, especially when considering the confidence 
interval. It is also noteworthy that models with few factors and items 
are expected to consequently produce a higher RMSEA (Kenny 
et al., 2015).

The factor loadings, as well as the reliability indicators, are presented 
in Table 2. The items have good factor loadings (0.319–0.884) and good 
reliability indicators with omega ranging from 0.77 to 0.89 and 
composite reliability from 0.79 to 0.90. The MGCFA results are 
presented in Table 3 considering gender and age group (adolescents 
between 11 and 15 years old and 16 and 19 years old). The results 
support configural, metric and scalar invariance, demonstrating that the 
PERMA-Profiler instrument for adolescents is an equivalent measure 
for men and women, and for younger (11–15 years old) and older 
(16–19 years old) adolescents, which allows comparison between groups.

The Table 4 presents the correlations with external variables. The 
PERMA scale showed a significant correlation with all instruments 
(p < 0.001). PERMA components correlate with each other, with 
moderate to strong magnitude. The engagement and achievement 
components present a moderate magnitude correlation with life 
satisfaction (r = 0.39; 0.42) and positive affects (r = 0.48). Likewise, 
relationships present a moderate magnitude correlation between 
meaning (r = 0.65) and positive affects (r = 0.49). The other PERMA 
components show a strong correlation with the indicators of life 
satisfaction and positive affects (r = 0.63–0.73).

Positive emotions correlated with negative affects (r = 0.50), 
distress (r = 0.57) and depression (r = 0.59), with a strong magnitude, 
just as the meaning component correlated with depression (r = 0.51) 
with strong magnitude. Positive emotions correlated with anxiety 
(r = 0.50) with moderate magnitude. Engagement showed a low 
correlation with all risk factors (negative affects, distress, anxiety and 
depression [r = 0.15–0.22]). Also, meaning correlated with a moderate 
magnitude with negative affects (r = 0.44), distress (r = 0.49) and 
anxiety (r = 0.36). The achievement component presents a significant 
correlation with negative affects, distress, anxiety, and depression, 
however with low magnitude (r = 0.17–0.21).

Discussion

The present study aimed to adapt and estimate the psychometric 
properties of the PERMA-Profiler scale for adolescents, in addition 
to contrasting four different models, evaluating the measurement 

TABLE 1  Confirmatory factor analysis (CFA) results for the four contrasted models.

Model χ2 df χ2/df CFI TLI RMSEA (90% CI)

One factor 2410.105 90 26.778 0.894 0.877 0.163 (0.158–0.169)

Hierarchical 1495.714 85 17.596 0.936 0.921 0.131 (0.125–0.137)

Five factors 700.287 80 8.753 0.972 0.963 0.090 (0.084–0.096)

Bifactor 1467.433 75 18.342 0.937 0.911 0.139 (0.132–0.145)
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invariance regarding age and gender, and the relation with external 
variables. In short, the scale presented good psychometric indicators 
and a factorial structure of five first-order correlated factors. The 
scale also proved to be  suitable for assessing well-being in the 
PERMA model for adolescents of different age groups and in 
relation to gender.

The results of the confirmatory factor analysis indicate that the 
factor structure of five correlated factors is the most appropriate fit to 
understand the data. Similar results were found in the original 
version of the instrument (Butler and Kern, 2016) for Brazilian adults 
(Carvalho et al., 2021), for Indian and Argentine adolescents (Singh 
and Raina, 2020; Waigel and Lemos, 2023), and in several populations 
around the world (Cobo-Rendón et  al., 2020; Giangrasso, 2021; 
Zewude and Hercz, 2022; Chaves et al., 2023; Mahamid et al., 2023). 
However, the factor structure of the PERMA model has 
been discussed.

Goodman et al. (2017) and Sellbom and Tellegen (2019) suggest 
that PERMA should be understood as a construct that is organized in 
a hierarchical structure, since the different facets compose well-being. 
This argument has been reinforced by slightly different fit indices 

when comparing the five first-order correlated factors model and the 
hierarchical model (Bartholomaeus et  al., 2020). However, 
understanding the PERMA model applied to adolescence based on 
the factorial structure of five correlated factors corresponds to the 
essential properties indicated by Seligman (2018), which are: (I) 
Contribute to the construction of well-being; (II) People should seek 
it for itself, and not to promote another component; (III) It is defined 
and measured independently of another component.

Therefore, understanding PERMA from a first-order correlated 
model is close to the properties highlighted by Seligman (2018), and 
also to the instrument’s original proposal, since the authors suggest 
the possibility of well-being profiles that would be more adaptive for 
each context (Butler and Kern, 2016). In other words, depending on 
the context, presenting high levels of a PERMA component can be a 
risk factor, while in other contexts it can be beneficial (e.g., a high level 
of work engagement can be  a risk factor for burnout in a work 
environment with high demands and few resources). In this way, it is 
possible to think of an intervention that focuses only on conscious 
engagement in certain actions, without interventions in the other 
PERMA components.

TABLE 3  Multigroup confirmatory factor analysis (MGCFA) for men, women and age group.

Gender RMSEA (90% CI) CFI TLI ΔCFI

Configural invariance 0.092 (0.086–0.098) 0.969 0.960 –

Metric invariance 0.085 (0.079–0.091) 0.972 0.966 +0.003

Scalar invariance 0.057 (0.052–0.062) 0.979 0.984 +0.007

Age RMSEA (90% CI) CFI TLI ΔCFI

Configural invariance 0.092 (0.085–0.098) 0.971 0.962 -

Metric invariance 0.086 (0.080–0.092) 0.973 0.966 +0.002

Scalar invariance 0.059 (0.054–0.064) 0.978 0.984 +0.005

TABLE 2  Factor loadings of the five correlated factors model and reliability indicators.

Items P E R M A

Item 3 0.831

Item 13 0.848

Item 22 0.884

Item 2 0.685

Item10 0.779

Item17 0.319

Item 8 0.696

Item 19 0.825

Item 21 0.729

Item 7 0.831

Item 9 0.871

Item 20 0.883

Item 1 0.742

Item 5 0.849

Item 15 0.639

McDonald’s ω 0.877 0.635 0.776 0.886 0.770

Composite reliability 0.890 0.636 0.795 0.897 0.790
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From this perspective, the first-order correlated model privileges 
the independence between variables and the possibility of 
interventions focused on promoting just one component. On the 
other hand, hierarchical models favor the promotion of the general 
factor, that is, intervening in one of the components will (theoretically) 
affect the general perception of well-being, since the second-order 
components have dependence between them, shared in the general 
factor. Thus, understanding the PERMA structure as a hierarchical 
model (as proposed by Goodman et al., 2017) can affect the objective 
of the interventions, which now have as its main objective the 
promotion of the general factor (well-being), and to a lesser extent 
proportion, the promotion of each component.

Regarding reliability, all factors presented good indicators. The 
engagement component presents the lowest indicator (ω = 0.63 
CR = 0.63). This data corroborates what is found in national and 
international literature in studies adapting the PERMA-Profile 
instrument in different cultures with adolescents (Singh and Raina, 
2020; Waigel and Lemos, 2023) and with adults (Wammerl et al., 2019; 
Carvalho et al., 2021; Alves et al., 2023). A possible explanation for 
this aspect is due to the specificity/amplitude of the engagement 
measure, since engagement behavior may refer to a specific context or 
activity (e.g., playing), and may not necessarily be generalizable to 
other contexts or activities (e.g., study).

Another factor that must be considered concerns item 17, which 
has the lowest factor loading (0.319), and corresponds to the flow 
construct indicator. Flow is understood as complete engagement, in 
which the individual loses track of the passage of time and there is full 
cognitive, emotional and psychological functioning (Csikszentmihalyi, 
1998). It is noteworthy that measuring flow together with engagement 
and only through a single item can contribute to the lower factor 
loading in relation to the other items, and the consequent 
reliability indicator.

The need to include more items to assess engagement in 
adolescents is highlighted, as well as to elucidate the contexts that will 
be  added in the assessment of the component. Although school 
engagement is traditionally adopted in adolescence (Krok, 2018), 
studies have emphasized the importance of engagement in leisure 
activities for building well-being (Carrillo et al., 2021). Furthermore, 
Fernandes and Zanini (manuscript under construction), points out 

the tendency of adolescents to interpret engagement as related to 
leisure activities with family and peers.

Regarding the assessment of scale invariance in relation to age 
and gender, configural, metric and scalar invariance analyzes were 
conducted. The results indicate measurement invariance, that is, the 
equivalence of the factorial structure both among younger 
adolescents (aged between 11 and 15 years old) and among older 
adolescents (aged between 16 and 19 years old), as well as among boys 
and girls. Similar results regarding invariance based on gender were 
observed in the study by Reinhardt et al. (2020), which examined the 
Mental Health Continuum-Short form instrument (Keyes, 2006) to 
assess mental well-being in adolescents. The importance of evaluating 
invariance for different gender identities is highlighted, and not just 
for gender. However, in this study, it was not feasible to carry out such 
an analysis, due to the small number of participants with diverse 
gender identities.

With regard to the relation between the PERMA components, 
we first point to the strong and moderate correlation between the 
components. Such evidence corroborates the PERMA proposal 
(Seligman, 2011, 2018), which theoretically proposes strong relations 
between the variables, however, maintaining their independence. As 
well as studies that show the correlation between the hedonic and 
eudaimonic dimensions of well-being (Kern et al., 2015; Krok, 2018; 
Cabrera et al., 2020; Mesurado et al., 2021). Furthermore, moderate to 
strong correlations were found between the PERMA components and 
subjective well-being in the dimensions of positive affects and life 
satisfaction, indicating the relation between positive aspects and the 
different models of well-being. Such results are repeated in several 
studies (Tansey et al., 2017; Lai et al., 2018; Choi, 2021; Donaldson 
et al., 2021).

In addition to the positive correlations between PERMA and 
positive variables, inverse correlations were found between PERMA 
and negative variables. PERMA was inversely related to negative 
affects, distress, depression and anxiety, with weak to moderate 
magnitude. Well-being in general is inversely related to negative 
health outcomes, such as anxiety and depression (Kern et al., 2015; Lai 
et al., 2018; Trigg, 2021). These associations between variables allow 
the interpretation that well-being variables may have a bidirectional 
correlation between positive and negative outcomes.

TABLE 4  Correlations between PERMA, life satisfaction, positive and negative affects, and psychological distress.

1 2 3 4 5 6 7 8 9 10

1-P —

2-E 0.535* —

3-R 0.709* 0.482* —

4-M 0.732* 0.599* 0.650* —

5-A 0.512* 0.683* 0.475* 0.637* —

6-SATIS 0.734* 0.390* 0.634* 0.676* 0.424* —

7-PA 0.657* 0.482* 0.498* 0.565* 0.481* 0.631* —

8-NA −0.508* −0.150* −0.388* −0.443* −0.212* −0.537* −0.193* —

9-DIS −0.570* −0.194* −0.427* −0.495* −0.244* −0.598* −0.332* 0.730* —

10-ANS −0.397* −0.119* −0.300* −0.360* −0.177* −0.426* −0.202* 0.622* 0.874* —

11-DEP −0.598* −0.222* −0.447* −0.510* −0.256* −0.631* −0.375* 0.699* 0.944* 0.665*

*p < 0.001; P, positive emotions; E, engagement; R, relationships; M, meaning; A, achievements; SATIS, life satisfaction; PA, positive affects; NA, negative affects; DIS, distress; ANS, anxiety; 
DEP, depression.

34

https://doi.org/10.3389/fpsyg.2024.1415084
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Fernandes et al.� 10.3389/fpsyg.2024.1415084

Frontiers in Psychology 07 frontiersin.org

On the other hand, the engagement and achievement components 
present the weakest correlations with risk variables. Regarding 
engagement, the scope of the construct and the reliability indicators, 
already discussed in this study, must be considered. Such aspects can 
influence the correlations with the variables studied. Concerning 
achievement, one must consider the understanding of the construct in the 
adolescent population. In a study carried out by Fernandes and Zanini 
(manuscript under construction), the authors indicate that this 
component, for adolescents, is related to future goals, different from the 
understanding developed by adults, which is related to actions already 
completed (Seligman, 2011). Therefore, for the adolescent population, this 
component may present itself differently in relation to other variables.

In conclusion, this study offers in-depth insight into the 
adaptation and psychometric properties of the PERMA-Profiler scale 
for adolescents, highlighting the factor structure of five correlated 
factors as a robust model for understanding well-being in this specific 
group. This understanding aligns with the properties indicated by 
Seligman (2018), emphasizing the independent contribution of each 
component to the construction of well-being. This approach enables 
interventions focused on a specific component, recognizing the 
relevance of different well-being profiles in different contexts (Butler 
and Kern, 2016).

The results also point to the need to expand the evaluation of the 
engagement component, recognizing the diversity of contexts in 
which engagement is manifested in adolescence. While the 
measurement invariance was observed between different age groups 
and between sexes, the analysis also suggests the importance of 
expanding the investigation to include different gender identities. 
Furthermore, the correlations between the PERMA components and 
related variables reinforce the relevance of these elements in 
promoting well-being and reducing risk factors associated with mental 
health. However, the achievement component should be  further 
studied in the adolescent population.

This study represents a significant advance in understanding well-
being in adolescence, offering valuable insights into the structure and 
applicability of the PERMA model in a crucial developmental context. 
The findings from this study have significant practical implications, 
especially in the fields of education and mental health. The PERMA-
Profiler scale for adolescents provide a robust tool for assessing well-
being in this demographic. Educational policies can leverage this tool 
to monitor and enhance student well-being, implementing targeted 
interventions that address specific components of the PERMA model. 
In mental health practices, the validated PERMA-Profiler can aid in 
the early identification of adolescents at risk for negative outcomes 
such as anxiety and depression. Mental health professionals can 
develop tailored intervention programs that focus on enhancing 
particular aspects of well-being, such as positive relationships and 
meaning, to mitigate these risks.

However, some limitations of the research deserve to 
be highlighted. The limitations of this study can be indicated first in 
relation to the characteristics of the sample, which, although it 
represents part of the adolescent population in number, does not 
represent the diversity of gender and regions of the country. Therefore, 
it is suggested that future studies investigate the PERMA model in 
different populations in terms of sociodemographic and 
specific characteristics.

Furthermore, the cross-sectional research design used in this 
study to evaluate the correlation with related variables prevents the 

inference of causality between the variables, which limits their 
understanding. Self-reported data can be  influenced by the 
respondent’s current mood, social desirability, and recall accuracy, 
potentially skewing the results. Future research should consider 
incorporating multiple data sources, such as teacher reports, peer 
assessments, and behavioral observations, to triangulate findings and 
provide a more comprehensive understanding of adolescent well-
being. Additionally, longitudinal studies would help in understanding 
the stability of the PERMA components over time and their impact 
on long-term outcomes, as well as estimating the relation with 
external variables.
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Development and validation of 
the Environmental Confinement 
Stressors Scale (ECSS-20)
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Geraldy Sepúlveda-Páez , Josefa Bravo de la Fuente  and 
Karina Alarcón-Castillo *

Escuela de Psicología y Filosofía, Universidad de Tarapacá, Arica, Chile

The COVID-19 pandemic has generated a global crisis with severe consequences 
for public health. There have been negative impacts on people’s quality of 
life and mental health due to various stressors arising in this context, such as 
physical, social, economic, and psychological challenges. Noteworthy among 
these are the indirect effects of health measures, especially social distancing 
and confinement, which have significantly altered people’s daily lives and 
social activities, producing high levels of anxiety, depression, and stress. This 
study proposes developing and validating a cross-sectional scale called the 
“Environmental Stressors Scale (ECSS-20)” to address the need to measure the 
impact of environmental stressors during confinement. The scale, which has 
been validated following ethical and methodological guidelines, consists of 
four dimensions: economic stressors (EE), social activities (SA), habitability (H), 
and exposure to virtual media (EMV). A pilot study (n  =  113) and a main study 
(n  =  314) were applied. The results showed that the instrument has a reliable 
and valid structure, with satisfactory internal consistency and factorial validity. 
Likewise, gender invariance tests supported its suitability for its applicability to 
women and men. Overall, the ECSS-20 is a valuable instrument for assessing 
the impact of confinement and improving the understanding of people’s 
subjective experiences in this situation. Future research could further develop 
its applicability in different contexts and populations to better understand its 
usefulness and psychometric properties.

KEYWORDS

environmental stressors, COVID-19, confinement, ESEM, psychometric scales 
development

Introduction

The pandemic context resulting from COVID-19 has depicted a global emergency, from the 
health point of view, with more than 6,987,222 deaths to date [World Health Organization 
(WHO), 2023], and in terms of the quality of life and mental health of people, due to the set of 
stressors that arose in this context (i.e., physical, social, economic, and psychological) (Bavel et al., 
2020; Ornell et al., 2020; Wang et al., 2020; Wetherall et al., 2022). Within these stressors are those 
that emerged from the indirect effects of health policies and containment efforts, specifically, the 
policies of confinement and social distancing (Caqueo-Urízar et al., 2020), designed to reduce 
personal interactions and movements (Maier and Brockmann, 2020; Mayr et  al., 2020; 
Badenes-Plá, 2022; Yu et al., 2023), which generated changes in the social and daily activities of 
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the population (e.g., studies, work, intimate relationships, financial 
management, home habitability) (Ammar et al., 2020; Gloster et al., 
2020; Marroquín et al., 2020; Akbari et al., 2021; Amerio et al., 2021; 
Gruber et al., 2021; Lal et al., 2021; Manchia et al., 2022; Quintana, 2022; 
von Keyserlingk et al., 2022).

As is well known, the social environment systematically influences 
health, considering social, psychological, economic, demographic, 
local and cultural aspects (Wild, 2005; McMichael, 2011; Pettini and 
Mazzocco, 2022; Whipple and Evans, 2022; Eyre et al., 2023; Gudi-
Mindermann et al., 2023; Ibanez and Eyre, 2023). In this sense, any 
variation in these aspects will impact the health status of people, being 
detrimental or beneficial to the population. For example, there is 
ample evidence on how contexts of physical and social isolation (i.e., 
plague, influenza, cholera, leprosy, or others) and subjective social 
isolation are associated with negative impacts on mental health 
(Cacioppo and Hawkley, 2009; Cacioppo and Cacioppo, 2014; 
Cacioppo et al., 2015; Bzdok and Dunbar, 2022; Gilbar et al., 2022). 
The growth of such literature has been exponential during and 
following the COVID-19 pandemic (Jakovljevic et al., 2020; Mukhtar, 
2020; Wilder-Smith and Freedman, 2020; Clair et al., 2021; Liu et al., 
2021; Neville et al., 2021; Takian et al., 2021), highlighting negative 
psychological impacts (i.e., distress, anxiety, depression, and high 
levels of stress) that are primarily attributed to side effects of 
confinement (Cuadra-Martínez et  al., 2020; Gloster et  al., 2020; 
Kujawa et al., 2020; Kokkinos et al., 2022; Nanath et al., 2022). These 
effects, which have been reported in all types of populations (e.g., 
children, adolescents, adults, pregnant women, senior citizens, among 
others) (Manchia et al., 2022), would be explained by the increase in 
environmental stressors and the variability of coping resources 
(Verdolini et al., 2021; McLaughlin et al., 2022; Tracy et al., 2022; Yang 
et al., 2022; Delhey et al., 2023). Now, stress refers to an emergent 
relationship between the person and the environment (Lazarus and 
Cohen, 1977) involving environmental stimuli, their evaluation and 
the organism’s response (Cohen et al., 1983, 2007, 2019; Segerstrom 
and O’Connor, 2012). Likewise, environmental stress is defined as the 
physiological, cognitive, and emotional response that people may 
experience to various environmental situations, whether at the macro-
level (e.g., population density in a city) or in the immediate 
environment (e.g., housing conditions; Gatersleben and Griffin, 2017).

A wide range of environmental stressors derived from 
confinement are observed in the literature (Ellen et al., 2021; Hussong 
et al., 2021; Kumar and Shah, 2021; Kunzler et al., 2021; Salazar et al., 
2021; Sheek-Hussein et al., 2021; Szkody et al., 2021; Valdés-Florido 
et  al., 2022; Morgado et  al., 2023). Researched are: (1) economic 
stressors (ES), which refer to the perceived economic impact that a 
variation in the estimated household budget generates, and thus 
impacts on job insecurity and economic livelihood in households 
(Bazzoli et al., 2021; Friedline et al., 2021; Low and Mounts, 2022) (2) 
everyday activities (EA), understood as the impact on the performance 
of routine activities, being considered an individual facet of social 
practice (Rieger and Wang, 2020; Ellen et al., 2021); (3) social activities 
(SA), which refers to the perceived impact on social recreation 
activities such as interaction with others and leisure (Kunzler et al., 
2021; Nielsen et al., 2021); (4) home habitability (H), referring to the 
operational housing conditions and comfort (i.e., conditions necessary 
to satisfy the physical, biological, psychological, and social well-being) 
of those who inhabit a dwelling (Corral-Verdugo et al., 2011; Zulaica 
and Oriolani, 2019); and (5) virtual media exposure (VME), 

understood as the level of person’s exposure to, or interaction with, 
virtual or technological media (e.g., television viewing, computer use, 
use of social networks, websites and mobile applications; Dubey, 2020; 
Rivest-Beauregard et al., 2022).

Consequently, the frequency of environmental stressors, whether 
higher or lower, defines how confinement or other situations that cause 
stressful environmental changes in people’s habitability (e.g., population 
displacement due to natural disasters and/or in search of shelter) will 
be experienced, thereby affecting their health (Choi et al., 2020; Kim et al., 
2021; Bzdok and Dunbar, 2022). Thus, the evaluation of these 
environmental factors will provide a more complete view of how the 
health of the population is affected, and how to counteract this situation. 
In this way, it will be possible to generate preventive actions, either at the 
individual or collective level, that are aimed at the well-being of people.

In this line, and considering that efforts to study this phenomenon 
lack a psychometric instrument with evidence of validity, the present 
study aims to design a scale that assesses the perception of change in 
environmental conditions of confinement incorporating a cross-
sectional approach, and thus reduce the existing gap in research on 
the measurement of the impact of confinement (Manchia et al., 2022). 
To this end, updated evidence of both reliability and validity is 
presented, following the guidelines of ethical and methodological 
standards recognized in the field of psychometric evaluation (Prieto 
and Delgado, 2010; American Educational Research Association, 
2014; Muñiz and Fonseca-Pedrero, 2019).

Method

Procedures

The study was approved by the Ethics Committee of the 
Universidad de Tarapacá. An instrumental study was conducted, i.e., 
a battery of instruments was applied, with a cross-sectional design, i.e., 
applied over a period of time (Ato et al., 2013).

Initially, 68 items were profiled and evaluated by expert judges 
(two judges with experience in psychometrics and one judge 
specialized in the health area) in terms of grammatical adequacy 
(coherence and clarity) and construct representativeness, using a score 
of “−1, 0, 1” where “1” represents the grammatical adequacy and 
construct representativeness of the item. Means were then calculated 
and items with means less than or equal to 0 were eliminated; 45 items 
were retained from this process and applied to an online pilot study.

The pilot sample was collected through non-probability sampling 
strategies (Otzen and Manterola, 2017), using snowball and social 
network strategies (Montero and León, 2007). It consisted of 113 
adults between 18 and 51 years of age (M = 27.1; SD = 7.29), 83 women 
(73.5%), 27 men (23.9%) and 3 (2.7%) individuals who did not 
identify with any of the aforementioned groups, coming from the 
Biobío region (45%, n = 50), the Arica and Parinacota region (42.3%, 
n = 47) and other regions of the country (12.7%, n = 16). It was 
surveyed online during October 2021 using a Google Form with a 
response procedure of 30 to 35 min.

Once the pilot sample was collected, an exploratory factor analysis 
(EFA) was conducted to explore the underlying structure of the data 
(Costello and Osborne, 2019). In addition, to provide a brief and 
concise scale representing the construct of interest, items with values 
below 0.50 on the factor loadings of each item were iteratively removed.
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The results of the EFA suggested a new dimension, which included 
items related to exposure to virtual media (e.g., being exposed to 
computers or television and participating in virtual meetings). Thus, 
a 30-item version was obtained, which was applied to the main study 
sample, which like the pilot sample, was collected through 
non-probability sampling strategies (Otzen and Manterola, 2017), 
using snowball and social networking strategies (Montero and León, 
2007), during January 2022 using a Google Form with a response 
procedure of 20 to 25 min.

Participants

The main study sample consisted of 314 adults between 18 and 
79 years of age (M = 27.34; SD = 9.58), 191 women (60.8%), 123 men 
(39.2%), from the Biobío region (31.5%, n = 99), the Arica and 
Parinacota region (43.8%, n = 137), the Metropolitan region (9.6%, 
n = 30), and other regions of the country (15.1%, n = 48). The main study 
was conducted in the classrooms of the Universidad de Tarapacá during 
April and May 2022, using QR codes and paper-and-pencil surveys.

Instruments

The Environmental Confinement Stressors Scale (ECSS-20) was 
developed to evaluate the subjective comparison, before and during, 
of the most predominant environmental stressors established in 
periods of stress and confinement. The final version of the 
questionnaire consists of four dimensions of perception: (a) economic 
stressors (ES), (b) social activities (SA), (c) home habitability (H), and 
(d) exposure to virtual media (VME), with five items each, for a total 
of 20 items. The response options have a Likert format of 5 ranked 
categories (−2 = “Much less than before,” 2 = “Much more than 
before”). In the EE and EMV dimensions, higher scores are interpreted 
as experiencing a significant increase in environmental stress than 
before confinement. In the AS and H dimensions, higher scores are 
interpreted as experiencing a significant decrease in environmental 
stress than before confinement. The statements refer to facts and 
behaviors associated with environmental stressors in confinement.

Perceived Stress Scale (PSS-14): It is a 14 item self-report designed 
to assess “the degree to which life situations are evaluated as stressful” 
(Cohen et al., 1983), was applied in the main study. Tapia et al. (2007) 
validated and adapted this inventory in Chile. In the Chilean 
population, this inventory has presented a Cronbach’s alpha higher 
than 0.889 (González-Tovar and Hernández-Rodríguez, 2020). Half 
of the questions are positively formulated and reverse-coded. Each 
item is scored on a 5-point scale (0 = never, 4 = very often). Individual 
scores on the PSS-14 can range from 0 to 56, considering that (1) 
scores between 0 and 19 would be considered no stress; (2) scores 
ranging from 2 to 28 are considered low stress; (3) scores ranging from 
29 to 38 would be considered moderate stress; and (4) scores ranging 
from 39 to 56 are considered high perceived stress (Tapia et al., 2007).

Data analysis

First, in the main investigation, an exploratory structural equation 
model (ESEM) was performed. An exploratory structural equation 

model is a statistical modeling technique that combines the advantages 
of exploratory factor analysis (EFA) and confirmatory factor analysis 
(CFA), allowing estimating the effects and relationships between 
variables in a more precise and flexible way by accounting for 
measurement errors in both dependent and independent variables 
(Morin et al., 2016; Marsh et al., 2020). Oblimin rotation (Asparouhov 
and Muthén, 2009) and the weighted least square mean and variance 
adjusted (WLSMV) estimation method were used for the ESEM, which 
is robust, with non-normal discrete variables from the matrix of 
polychoric correlations (Muthén and Asparouhov, 2011; Brown, 2015).

Second, the following cut-off points were considered for the 
overall model fit: values higher than 0.96 in comparative fit index 
(CFI) or Tucker–Lewis index (TLI) and values lower than 0.07 in root-
mean-squared error of approximation (RMSEA) (Hair et al., 2019). 
The modification indexes and cross-loadings between various items 
of different dimensions were analyzed.

Using an iterative approach, three fundamental criteria were 
applied: selecting items with moderate or vigorous factor loadings 
(λ > 0.50), the elimination of redundant items, and the deletion of 
items with solid cross-loadings (λ > 0.30) (Muthén and Asparouhov, 
2012; Xiao et al., 2019).

Third, reliability was estimated for each dimension using 
Cronbach’s Alpha coefficient. Additionally, McDonald’s hierarchical 
omega was provided to report more efficient reliability criteria, with 
values above 0.70 considered acceptable and above 0.80 adequate 
(Cho and Kim, 2015; McNeish, 2018).

Fourth, to assess the instrument’s stability between different 
genders (women and men), invariance tests were performed to verify 
that the scores of the items have the same meaning for both groups 
and do not present biases (Leitgöb et al., 2023). For this purpose, the 
increase in RMSEA (> 0.010) and the decrease in CFI (>0.005) were 
considered as evidence of invariance (Cheung and Rensvold, 2002; 
Chen, 2007; Dimitrov, 2010).

Finally, to establish existing relationships with other variables, a 
SET-ESEM was performed between ECSS-20 dimensions and PSS-14 
dimensions (Cohen et al., 1983); for this, the WLSMV estimation 
method and the polychoric correlations matrix were used. Sequential 
analyses were performed using Mplus (8.0) (Muthén et al., 2017) and 
Jamovi (2.2.5) (The Jamovi, Project, 2021) statistical software.

Results

First, based on a qualitative analysis, it was decided to discard one 
item of the dimension because it loaded positively on the factor 
despite being classified as an inverse item. Then, a 29 items ESEM 
model (Model 1; M1) was estimated, as shown in Table 1. This model 
showed an excellent statistical fit according to the parameters 
proposed by Hair et al. (2019), for the CFI estimator (CFI = 0.972; 
TLI = 0.958). However, three items of the everyday activities factor 
presented relevant cross-loadings (i.e., λ > 0.5) on the social activities 
factor (i.e., perform physical activity; obtain medical or health care 
easily; take walks/visits).

Consequently, after a qualitative analysis (i.e., item relevance and 
construct definition), the items above became part of the social 
activities factor. Likewise, the remaining items of the everyday 
activities factor (e.g., carrying out procedures typically) were discarded 
due to their redundancy, leaving 26 items.
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Second, a 4-factor model with 26 items was estimated (Model 2; 
M2), which presented better internal structure adjustments in the CFI 
and TLI indicators (CFI = 0.972; TLI = 0.960), compared to M1. As 
previously mentioned, items with lower factor loadings referring to 
the factor (λ > 0.5) and that presented cross-loadings (λ ≤ 0.3) were 
iteratively eliminated to reduce the number of items in the scale. In 
total, 20 items were retained, estimated in Model 3 (M3).

The ESEM analysis of M3 presented better internal structure 
adjustments in the CFI and TLI indicators (CFI = 0.977; TLI = 0.962) 
than the previous models. This structure was confirmed by performing 
a CFA, which evidenced a satisfactory fit for the CFI, TLI, and RMSEA 
indicators (CFI = 0.978; TLI = 0.975; RMSEA = 0.069) (Hair et  al., 
2019). Finally, the ECSS-20 comprises four dimensions (i.e., ES, SA, 
H, and VME) and five items per dimension (i.e., 20 items in total).

Table  2 presents the factor loadings with their corresponding 
factorial covariances and reliability coefficients of the M3. Factorial 
loadings for this model proved adequate for each factor, and no 
relevant cross-loadings were observed. Also, structural relationships 
between dimensions were moderate (r > 0.30), mild (r > 0.10; Cohen, 
1988), and null, and reliability estimates were adequate (ω > 0.89; 
α > 0.89; Cho and Kim, 2015).

Third, a multigroup CFA model was estimated between M3 men 
and women; the results are presented in Table 3. This model was first 
tested for configural invariance, i.e., a baseline model was fitted for 
each group separately. Compared with the configural model, the 
metric model showed no relevant changes in the RMSEA differential 
or CFI, thus confirming that the factor loadings of the items are the 
same in both groups. Finally, the scalar model compared with the 
configural model also showed no relevant changes in the RMSEA 
differential or CFI, which means that the intercepts of the items are 
the same in both groups.

Thus, strong measurement invariance is demonstrated by the 
existence of metric and scalar invariance, i.e., the equivalence between 
factor loadings and thresholds for those who identified themselves as 
female or male is sustained (Cheung and Rensvold, 2002; Chen, 2007; 
Dimitrov, 2010; Leitgöb et al., 2023).

Finally, the SET-ESEM model that estimated the association 
between the latent dimensions of the ECSS-20 and the PSS-14 
one-dimensional showed comparative and absolute fit indices far from 
the recommendations [χ2(469) = 1780.710; CFI = 0.911; TLI = 0.893; 
RMSEA = 0.094; 90% CI = (0.090, 0.099); SRMR = 0.094]. The observed 
mismatches could be attributed to the factor loadings shown by the 
PSS-14 (see Figure 1). Finally, significant direct and inverse loadings 
are observed for the ES factor (λ = 0.323) and the H factor (λ = −0.301) 
concerning PSS-14. The details of the standardized relationships 
between the latent dimensions and the PSS-14 indicators are shown 
in the Figure 1.

Discussion

The present study focused on developing and validating the 
Environmental Stressors in Confinement Scale (ECSS-20), which 
assesses the perception of change in environmental stressors produced 
by confinement circumstances. Theoretical and practical 
contributions, limitations, and future lines of research emerging from 
this study are discussed below.

In first place, the final structure of the ECSS-20, composed of four 
dimensions: economic stressors (ES), social activities (SA), habitability 
(H), and exposure to virtual media (VME), proved to be robust and 
consistent with previous literature evidencing the existence of 
environmental stressors stemming from confinement (Ellen et al., 
2021; Kunzler et al., 2021; Sheek-Hussein et al., 2021). The reason for 
this is that the observed factor loadings indicate that each dimension 
uniquely impacts the perception of environmental stress in 
confinement situations. McDonald’s omega (ω > 0.89) and Cronbach’s 
alpha (α > 0.89; Cho and Kim, 2015), internal consistency values were 
also shown to be satisfactory, providing evidence of the reliability of 
the instrument. That is, the ECSS-20 can be applied to the Chilean 
adult population experiencing confinement measures.

Second, the application of gender invariance tests supported 
the equivalence of factor loadings between women and men, 
suggesting that the ECSS-20 can be used in both groups without 
distinction. Thus, this strengthens the instrument’s usefulness, as 
it demonstrates that it assesses the impact of environmental 
stressors accurately and comparatively, as has been evidenced in 
other studies analyzing gender invariance in confinement 
contexts (Prime et al., 2021).

Third, validity tests based on the association with other 
variables were established by demonstrating significant relationships 
between the ECSS-20 and PSS-14 dimensions. Specifically, direct 
significant relationships were observed between the economic 
stressors (ES) dimension and the perception of stress. Therefore, the 
greater the perception of variation in the estimated household 
budget, the greater the feeling of stress. Likewise, inverse 
relationships were observed between the dimension of habitability 
(H) and the perception of stress. In other words, the higher the 
perception of well-being with those who share a dwelling, the lower 
the feeling of stress. As a result, this supports previous research that 
suggests these factors impact the change in people’s mental health 
(Kunzler et  al., 2021; Sheek-Hussein et  al., 2021). Thus, this 
demonstrates that habitability and economic conditions could 
function as protective and risk factors in the perception of stress 
during confinement situations, such as during the COVID-19 
pandemic. Therefore, it is proposed to consider these subscales to 
assess these factors in confinement circumstances.

TABLE 1  Fit indexes for models ESEM and CFA of ECSS-20.

Model χ2 df χ2/df RMSEA 90% CI CFI TLI SRMR

M1 838.537* 271 3.09 0.082 [0.075, 0.088] 0.972 0.958 0.023

M2 730.636* 227 3.21 0.084 [0.077, 0.091] 0.972 0.960 0.024

M3 380.155* 116 3.27 0.085 [0.076, 0.095] 0.977 0.962 0.021

M3a 140.970* 164 0.85 0.069 [0.061, 0.078] 0.978 0.975 0.044

*p < .001. M1, ESEM with four factors, 29 items; M2, ESEM with four factors, 26 items; M3, ESEM with four factors, 20 items; M3a, CFA with four factors, 20 items; χ2, Chi-square; df, degree 
of freedom; RMSEA, root mean square error of approximation; 90% CI, confidence interval; CFI, comparative fit index; TLI, Tucker–Lewis index; SRMR, standardized root mean square 
residual.
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In contrast, one of the limitations of this study is the mismatch in 
the RMSEA values of M1, M2, and M3  in the ESEM analyses, 
suggesting that the model structure and accuracy of fit could 
be improved. This discrepancy could be explained by factors such as 

the complexity of the interrelationships between dimensions or the 
presence of variables not considered in the model (Shi et al., 2020). In 
addition, the sample size and the absence of validity tests on a sample 
other than those collected in this study should be considered as a 

TABLE 2  Standardized factor loadings resulting from ESEM, factorial covariations and reliability coefficients (Cronbach’s alpha and McDonald’s omega) 
for each dimension of ECSS-20.

Descriptive Stadistics Factor Loadings Reliability Statistics

M (SD) S K ES SA H VME α if item is 
dropped

ω if item is 
dropped

Economic stressors (ES)

1. Difficulties organizing 

household finances

0.08 (1.15) −0.263 −0.574 0.804 −0.004 −0.079 0.021 0.888 0.895

2. Difficulties generating income 0.28 (1.10) −0.315 −0.362 0.762 0.101 −0.077 0.089 0.882 0.890

3. Difficulties covering essential 

household services

0.04 (0.83) −0.795 0.334 0.925 −0.048 0.074 −0.026 0.873 0.876

4. Difficulties meeting bank or 

retail debts

0.08 (1.00) −0.117 0.081 0.910 0.005 0.032 −0.024 0.866 0.874

5. Difficulties paying for educational 

services or health services

0.07 (1.03) −0.200 −0.037 0.796 0.018 −0.001 0.013 0.879 0.889

Social activities (SA)

6. Participating in social gatherings −0.26 (1.53) 0.301 −1.417 0.040 0.888 −0.018 −0.059 0.877 0.878

7. Having romantic or sexual 

relationships

−0.12 (1.28) 0.077 −0.895 0.046 0.786 −0.019 0.008 0.895 0.897

8. Sharing with those close to me −0.21 (1.40) 0.215 −1.256 −0.012 0.900 −0.006 0.026 0.873 0.874

9. Physical activity −0.21 (1.37) 0.218 −1.159 −0.031 0.759 0.054 0.036 0.897 0.899

10. Going for walks/visits −0.24 (1.40) 0.268 −1.213 −0.013 0.860 0.052 0.023 0.873 0.876

Habitability (H)

11. Having privacy in my home −0.29 (1.14) 0.181 −0.400 −0.007 −0.049 0.899 −0.033 0.877 0.880

12. Finding silence in my home −0.38 (1.15) 0.241 −0.502 0.049 0.043 0.921 −0.076 0.860 0.865

13. Having space to carry out my 

activities

−0.42 (1.12) 0.318 −0.385 0.008 0.111 0.822 −0.101 0.872 0.875

14. Cooking comfortably −0.21 (0.98) −0.100 −0.142 −0.015 −0.026 0.795 0.178 0.877 0.880

15. Feeling comfortable in the 

bathroom

−0.19 (0.94) −0.138 0.709 −0.028 0.010 0.720 0.199 0.893 0.895

Virtual media exposure (VME)

16. Using mobile applications to 

shop from home

0.43 (1.21) −0.344 −0.701 0.105 −0.145 0.033 0.737 0.929 0.931

17. Being exposed to computers or 

television

0.68 (1.29) −0.638 −0.600 0.005 0.040 −0.030 0.920 0.900 0.905

18. Participating in virtual 

meetings

0.75 (1.36) −0.808 −0.564 −0.029 −0.004 0.041 0.867 0.911 0.915

19. Using technological devices 0.86 (1.24) −0.819 −0.332 0.010 0.037 0.037 0.940 0.890 0.892

20. Accessing the internet 0.69 (1.23) −0.551 −0.628 −0.003 0.018 −0.046 0.887 0.900 0.902

Correlations ω index α index

Economic Stressors — — — — 0.899 0.906

Social Activities 0.312* — — — 0.904 0.906

Home Habitability 0.081 0.449* — — 0.899 0.900

Exposure to Virtual Media 0.290* 0.085 0.207* — 0.924 0.926

*p < 0.001; ES, economic stressors; SA, social activities; H, home habitability; VME, exposure to virtual media; M, mean; SD, standard deviation; S, skewness standardized; K, kurtosis standardized.
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FIGURE 1

SET-ESEM ECSS-20 and PSS-14.

limitation of this study. Finally, a limitation of this research is that the 
survey was conducted during the medium health impact phase 
mandated by the Chilean government, characterized by the reduction 
of social interactions through measures such as social distancing or 
confinement, including a distance of one meter between two people 
and the use of a permit demonstrating current vaccination status for 
transit in the city (Ministerio de Salud, 2022).

This context of dynamic and sometimes irregular confinements, 
as evidenced in studies such as Patrono et al. (2024), demonstrates the 
heterogeneity of the confinement experience in the country, with 
differentiated impacts on the mental and physical health of the 
population (Duarte and Jiménez-Molina, 2022; Gutiérrez-Pérez et al., 
2024). The research by Dagnino et  al. (2020) underscores the 
significant psychological impact and the high demand for 
psychological support in Santiago, reflecting a critical need that could 
influence the structure of the ECSS-20 under different confinement 
intensities. Governmental policies, criticized for their improvised and 

unequal approach, particularly in terms of gender equity (Undurraga 
and López-Hornickel, 2023), and the special vulnerability of minority 
communities (Anandarajah et al., 2024), require careful consideration 
in interpreting the ECSS-20 data. Recently, Rodman et al. (2024), 
offered a longitudinal perspective on the deterioration of youth 
psychopathology due to reduced socialization, a factor that must 
be considered when assessing the validity of the ECSS-20 in future 
research. Additionally, studies on the impact of the social environment, 
such as that by Choi et al. (2024), highlight how specific neighborhood 
characteristics, such as socioeconomic deprivation and disorder, can 
increase the risk of dementia, mediated in part by subjective loneliness. 
This link underscores the importance of considering how urban 
environments and socialization dynamics influence mental health at 
all life stages (Ibanez et al., 2024; Migeot et al., 2024). The ECSS-20 
ability to capture variations in the perception of environmental stress 
could be crucial not only for a better understanding of mental health 
disorders in youth but also for exploring longitudinal connections 

TABLE 3  Fit indexes for multiple-group CFA of ECSS-20.

χ2 df χ2/df RMSEA 90% CI CFI TLI SRMR CMs Δ CFI ΔRMSEA

M5 610.507 328 1.861 0.074 [0.065, 0.830] 0.937 0.927 0.055 — —

M6 628.231* 344 1.826 0.073 [0.064, 0.081] 0.936 0.930 0.057 M6-M5 −0.001 −0.001

M7 646.164* 360 1.794 0.071 [0.062, 0.080] 0.936 0.932 0.058 M7-M6 −0.001 −0.003

M5, configural invariance; M6, metric invariance; M7, scalar invariance; * = p < 0.001; χ2, chi-square; df, degree of freedom; RMSEA, root mean square error of approximation; 90% CI, 
confidence interval; CFI, comparative fit index; TLI, Tucker–Lewis index; SRMR, standardized root mean square residual; CMs, comparison between models; ΔCFI, change in comparative 
adjustment index; ΔRMSEA, change in the error of the mean square of the approximation root.
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with cognitive risks in later life stages, influenced by social isolation 
and neighborhood conditions.

Finally, future lines of research could apply the ECSS-20 in contexts 
where stress is generated by confinement and/or population 
displacement, such as those generated by natural disasters (i.e., tsunamis, 
fires, landslides, extreme heat, hurricanes and tornadoes) (Sandoval-Díaz 
and Martínez-Labrín, 2021; Birkmann et al., 2022) or by sociopolitical 
situations of the countries of residence (i.e., political asylum, immigration) 
(Kwok and Ku, 2008; Kim et al., 2021). These events, marked by critical 
sociopolitical dynamics and needs for rapid adaptation, present a fertile 
ground to assess variations in subjective well-being, coping, and fields of 
spatial justice and habitability (Astudillo Pizarro and Sandoval Díaz, 
2019; Sandoval-Díaz et al., 2021, 2022, 2024). Moreover, employability 
circumstances such as job loss or absence, or significant changes in work 
conditions, as well as the loss of daily social activities and hospitalizations, 
are critical areas where the ECSS-20 could reveal significant impacts on 
mental and physical health (Bahamondes-Rosado et al., 2023; Pérez-
Villalobos et al., 2023). It is also advisable to explore how the ECSS-20 
functions across different cultures and countries, as stress and its 
perception can vary considerably among different environments and 
populations (Tasnim et al., 2024; Tonon et al., 2024). The COVID-19 
pandemic, as a natural experiment, has provided a unique context to 
better understand these phenomena (Gormley, 2024; Ruggeri et  al., 
2024). Therefore, adapting and validating the ECSS-20 in diverse cultural 
and environmental stress contexts could enrich our understanding of the 
interactions between the environment, stress, and mental health, thereby 
broadening the practical applications of the scale in designing targeted 
interventions and effective public health policies.

Conclusion

The instrument’s multidimensional structure, internal consistency, 
gender invariance, and evidence associated with related measures 
support its validity and usefulness. The ECSS-20 is a valuable tool for 
investigating and further understanding the effects of confinement on 
the population’s mental health. Future research could explore its 
applicability in different contexts and populations to strengthen 
understanding of its psychometric properties and utility in assessing 
confinement situations.
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The Somatosensory Amplification Scale (SSAS) was designed to measure

individual’s tendency to experience visceral and somatic sensations as unusually

intense, disturbing and alarming. In this study, we aimed to investigate the

reliability and validity of the SSAS in the Chinese general population, as well

as the mediating effect of somatosensory amplification in the relationship

between alexithymia and somatization. A total of 386 healthy adults were

enrolled in this study. Participants completed the Chinese versions of the

Somatosensory Amplification Scale (SSAS-C), the somatization subscale of the

Symptom Check List 90 (SCL-90 som), the Toronto Alexithymia Scale (TAS-20),

and the Short form Health Anxiety Inventory (SHAI). One hundred and thirty-

three participants were randomly selected to complete the SSAS-C again two

weeks after the initial assessment. The reliability and validity of the SSAS-C

were analyzed. Confirmatory factor analysis showed that the one-factor model

achieved adequate model fits; one item was deleted due to low factor loading.

The revised SSAS-C showed good internal consistency and test-retest reliability.

The SSAS-C scores correlated positively with the scores of SCL-90 som, TAS-

20 and the SHAI, showing good convergent validity. In addition, somatosensory

amplification mediated the association between alexithymia and somatization.

The Chinese version of SSAS has acceptable reliability and validity for the general

population. In addition, alexithymia may increase somatization through higher

somatosensory amplification.

KEYWORDS

Somatosensory Amplification Scale, psychometric properties, somatization,
alexithymia, Chinese version
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Introduction

The term “somatosensory amplification” refers to the tendency
to experience normal unpleasant bodily sensations as abnormally
intense, noxious, and disturbing (Barsky and Klerman, 1983).
It involves three elements: (1) hypervigilance toward bodily
sensations; (2) a tendency to focus on certain weak and infrequent
somatic and visceral sensations; and (3) a tendency to appraise
bodily sensations as more alarming and ominous than they
actually are (Barsky et al., 1988). The concept of somatosensory
amplification was first proposed as one of the risk factors
to explain somatization, health anxiety, and the development
of hypochondriasis (Barsky et al., 1988, 1990; Barsky, 1992).
Somatization is a tendency to experience somatic distress and
symptoms unexplained by organ pathology and to seek medical
help for it (Lipowski, 1988; Wise and Mann, 1994; North, 2002).
When the somatizing patients assume that they have medical
problems, they may focus more on somatic sensations that can
confirm their hypothesis (Pennebaker, 1982). Additionally, they
may indeed experience more bodily sensations because of anxiety
related to their concern on symptoms (Barsky and Wyshak, 1990).
The symptoms of patients with somatization are far from minor or
trivial, but may result in substantial distress and increased medical
costs (Barsky et al., 2005).

To measure somatosensory amplification, the Somatosensory
Amplification Scale (SSAS), a ten-item self-report scale, was
developed (Barsky et al., 1990). Barsky et al. (1990) hypothesized
that somatizing patients are overly disturbed by normal bodily
sensations which are not necessarily pathological. Therefore, the
scale assesses participants’ sensitivity to mildly uncomfortable
bodily experience that is non-pathogenic. It showed good test-
retest reliability and internal consistency and close associations
with hypochondriasis and somatization tendencies in both healthy
and clinical populations (Barsky et al., 1990; Barsky and Wyshak,
1990; Speckens et al., 1996). For example, Takayanagi and Fujiu
(2008) suggested an attention bias toward illness in individuals
with high SSAS score. Furthermore, a number of studies have
reported significant correlations between the SSAS score and
self-reported bodily symptoms in psychiatric and psychosomatic
outpatients (Spinhoven and van der Does, 1997; Muramatsu et al.,
2002; Nakao et al., 2002; Nakao and Takeuchi, 2018; Barsky and
Silbersweig, 2023). Based on SSAS, these studies demonstrated a
role of somatosensory amplification in explaining why the relation
between symptom report and real physiological dysfunction is
highly variable (Barsky and Wyshak, 1990).

However, some researchers argued that SSAS was an index
of negative reporting style and negative affectivity rather than a
specific measurement of somatic sensitivity (Aronson et al., 2001,
2006). For example, it has been found that the SSAS score were
highly related to depression and anxiety (Kosturek et al., 1998;
Sayar et al., 2005). The SSAS score was also positively linked with
alexithymia (Wise and Mann, 1994; Kosturek et al., 1998; Nakao
et al., 2002), a personality trait characterized by difficulties in
identifying feelings and distinguishing feelings from the physical
sensations that accompany an emotional state (Taylor et al., 1991,
1997; Samur et al., 2013; Timoney and Holder, 2013). These
arguments can be explained by a theory proposed by Van den Bergh
et al. (2017), which suggests that unexplained symptom reports

result from the mismatch between the prior prediction in the brain
and the actual physiological input. Negative affect and attention
bias to bodily signals may increase the gain of the prior. Then
relatively weak bodily stimulation may be represented as stronger
and more disturbing in individuals with high symptom reports.

The original English version of SSAS has been revised
into several languages including French, Farsi, Spanish, Korean,
Japanese, Kannada language, Italian, Turkish, and Hungarian
(Jimenez Moron and Saiz Ruiz, 1996; Won and Shin, 1998; Nakao
et al., 2001b; Duddu et al., 2003; De Berardis et al., 2007; Güleç
and Sayar, 2007; Köteles et al., 2009; Bridou and Aguerre, 2013;
Aghayousefi et al., 2015). However, there is no validated Chinese
form of SSAS up to date. The present study therefore aimed to
introduce the SSAS into China and examine the reliability and
validity of the SSAS in the Chinese context. In the original version,
the researchers proposed that somatosensory amplification is a
unitary structure with some degree of stability over time. However,
the French revision proposes a two-factor model, assuming that
the SSAS items boil down to two factors: Exteroceptive sensitivity
and Interoceptive sensitivity (Bridou and Aguerre, 2013). So, we
also compared the fit of the two models to determine whether
somatosensory amplification is a unitary structure representing
somatosensory amplification.

In addition, a number of studies have demonstrated a close
relationship between alexithymia and somatization in clinical and
community samples (Cox et al., 1995; Deary et al., 1997; Bailey
and Henry, 2007; Tam and Wong, 2013; Lanzara et al., 2020). For
example, high-level somatization patients had significantly higher
alexithymia scores than those with low levels of somatization
(Joukamaa et al., 1995; Lanzara et al., 2020). Similarly, in a
quantitative review of related articles, it was found that the total
alexithymia score was positively correlated with different physical
symptom reporting indicators, and individuals suffering from
somatoform conditions were significantly more alexithymic than
healthy controls, with effect sizes ranging from moderate to
large (De Gucht and Heiser, 2003). Although both individuals
with alexithymia and somatizing individuals have a tendency
to frame psychological discomfort in physical terms (Lanzara
et al., 2020), the underlying mechanism of how alexithymia may
lead to somatization is still unclear. Psychopathology such as
depression (Allen et al., 2011) and distress symptoms (Lanzara
et al., 2020) have been proposed as mediators, but it could
only partially explain the relationship between alexithymia and
somatization. Some scholars have pointed out that alexithymia is a
continuous and significant indicator that can predict somatization
(Bach and Bach, 1995). An individual with normal emotional
processing functions will be able to identify bodily sensations
as part of the arousal accompanying emotions and qualify these
sensations as secondary (Tyrer, 1973; Barsky and Klerman, 1983).
However, alexithymic individuals fail to use emotions as signals
in information processing, and instead may pay more attention
to the normal physiological arousal accompanying emotions and
regard them as primary phenomena and as alarming and ominous
(Krystal, 1990). This somatosensory amplification may in turn lead
to somatization. As stated, many studies have revealed a positive
association between somatosensory amplification and alexithymia
(Wise and Mann, 1994; Kosturek et al., 1998; Jones et al., 2004).
There is also ample evidence showing the positive relationship
between somatosensory amplification and somatization
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(Güleç and Sayar, 2007; Bridou and Aguerre, 2013). Considering
individual variations in both alexithymia and somatization have
been associated with somatosensory amplification, the latter
may act as a mediator in explaining the relationship between
alexithymia and somatization.

Overall, targeting general population, the aims of this study
were to (1) translate the SSAS into Chinese; (2) investigate
the psychometric properties of the Chinese version of the
SSAS; (3) further validate the SSAS-C as a measurement for
somatosensory amplification through examining the mediating
effect of somatosensory amplification in the relationship between
alexithymia and somatization.

Materials and methods

Participants

Four hundred participants were recruited from the general
population via online advertisements. The inclusion criteria were:
age between 18 and 65 years, not pregnant, no IQ problem (i.e., able
to read and understand a text), no psychotic and physical disorders.
Somatosensory is immature in childhood and adolescence (Taylor
et al., 2016). The elderly population may suffer sensory decline,
which affect process of somatosensory (Heft and Robinson, 2017).
To keep homogeneous in the present study, we only include
participants aged between 18 and 65 years old. Participants were
assessed using the Health History Inventory of the Body Perception
Questionnaire, which asked participants to report the extent to
which they are experiencing, have experienced, or have been
diagnosed with psychotic and physical symptoms, such as migraine
headaches, back problems, asthma, clinical depression and gastric
distress or digestive problems (Porges, 1993). Participants were
excluded if they reported “Usually” or “Always.” Excluding
incomplete responses, a final sample of 386 subjects (160 males;
age = 31.59 ± 11.92 years) were used for analysis. Of these, 133
participants (55 males; age = 30.08 ± 11.84 years) were available
for follow-up and completed the Chinese version of the SSAS
again two weeks after the initial assessment. The study’s protocol
was approved by the Ethical Committee of Central China Normal
University (IRB Number: CCNU-IRB-202204001). All participants
provided informed consent and disclosed no conflicts of interests.
The procedures in this study were performed in accordance with
the Declaration of Helsinki.

Measures

Chinese version of the Somatosensory
Amplification Scale (SSAS-C)

The SSAS is a 10-item self-report scale developed by Barsky
et al. (1990). Respondents are asked to score each item on a
scale from 1 (Not at all true) to 5 (Extremely true) according
to how well each item describes themselves in general. A total
amplification score is obtained by adding up the scores for each
item. A higher total score indicates a greater tendency to amplify
somatic sensations.

After obtaining the permission from the developer of the
original English version of the SSAS, the Chinese version of
the SSAS was obtained through to the standard back-translation
procedures (Brislin, 1970). First, the scale was translated into
Chinese by two independent bilingual authors. This preliminary
version was then evaluated by three psychologists. They verified
the clarity of the Chinese items and evaluated whether relevant
cultural adaptations were needed, resulting in a combined forward-
translation. It was then translated back into English by a
professional translator. The original developer of the SSAS checked
this back-translated version and confirmed that the meaning of the
original version had not been changed or lost. Consequently, the
final version of the SSAS in Chinese (SSAS-C) was established and
used in the present study.

Somatization subscale of the Symptom Check
List 90 (SCL-90 som)

This study used the Chinese somatization subscale of the
Symptom Check List 90 (SCL-90 som) to measure somatization
propensity (Derogatis et al., 1973; Wang, 1984). The somatization
subscale consists of twelve items assessing the intensity of
symptoms experienced during the previous week (e.g., nausea or
upset stomach). Each item is rated on a scale ranging from 0 (not at
all distressed by the item) to 4 (extremely distressed by the item). The
total score was calculated across all 12 items, with a higher score
reflecting a greater somatization tendency. The Chinese version of
the SCL-90 som used in the current study showed a Cronbach’s
α of 0.89.

Toronto Alexithymia Scale (TAS-20)
The Chinese version of the 20-item Toronto Alexithymia Scale

(TAS-20) developed by Yi et al. (2003) was used. The TAS-20
evaluates the individual’s lack of emotional awareness (Bagby et al.,
1994), consisting of three subscales: Difficulty Identifying Feelings
(TAS-1), Difficulty Describing Feelings (TAS-2) and Externally-
Oriented Thinking (TAS-3). The TAS-1 includes 7 items assessing
individual’s ability to identify their feelings and to distinguish the
feelings from the bodily sensations accompanying emotions (e.g.,
“I have feelings that I can’t quite identify”). The TAS-2 comprises 5
items measuring the ability to describe feelings (e.g., “It is difficult
for me to reveal my innermost feelings, even to close friends”).
The TAS-3 consists of 8 items evaluating individual’s tendency to
externally oriented thinking (e.g., “I prefer talking to people about
their daily activities rather than their feelings”). Participants answer
each item on a Likert-type scale ranging from 1 (strongly disagree)
to 5 (strongly agree). The Chinese version of the TAS-20 has shown
good validity and reliability in several studies (e.g., Yang et al., 2008,
2009). The internal consistency was good in the current study, with
a Cronbach’s α of 0.82. The Cronbach’s α of the three subscales
were 0.86, 0.65 and 0.23, respectively. Consistent with previous
studies, the Cronbach’s α of TAS-3 was also lower than the other
two subscales (Yi et al., 2003).

Short Health Anxiety Inventory (SHAI)
Health anxiety was measured using the Chinese version of the

Short Health Anxiety Inventory (Zhang et al., 2013). The SHAI is a
self-report inventory that contains 18 items assessing health-related
anxiety not due to physical health status (Salkovskis et al., 2002).
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Each item contains four different statements and participants are
asked to select the one which best describes their feelings over the
past six months. The score for each item is ranging from 0 to 3,
resulting in a maximum total score of 54. The SHAI showed a
Cronbach’s α of 0.89 in the current sample.

Data analyses

The data were analyzed using the Statistical Product and Service
Solutions version 27.0 (SPSS 27.0) and IBM SPSS Amos 26. We
conducted a confirmatory factor analysis (CFA) to examine the
factor structure of Chinese version of the SSAS. The following
goodness-of-fit indices were used to evaluate model fit: relative
chi-square (X2/df), root mean square error of approximation
(RMSEA), comparative fit index (CFI), Tucker-Lewis index (TLI),
and standardized root mean square residual (SRMR) (Hu and
Bentler, 1999). A range from 5.0 to 2.0 of X2/df ratio is acceptable
(Hooper et al., 2008). Values for TLI and CFI of greater than
0.90 are acceptable (Sharma et al., 2005; Hair et al., 2010).
It was thought that a score for RMSEA of below 0.08 shows
a good fit (MacCallum et al., 1996). A value for SRMR of
below 0.05 indicate fair fit (Byrne, 1998; Diamantopoulos and
Siguaw, 2000). Larger value of CFI and TLI, and smaller value
of RMSEA and SRMR indicate that the model fits better. One-
way ANOVA were used to make sociodemographic comparisons
and item discrimination. To examine the reliability of SSAS-C,
the internal consistency was assessed using item-total correlations
and Cronbach’s alpha coefficient. Moreover, we also reported
McDonald’s ω (McDonald, 1999) for the SSAS-C, which has been
suggested as a better indicator of reliability (Teo and Fan, 2013).
A ω value of greater than 0.70 reflects good reliability (Field, 2013).
In addition, the test-retest consistency was assessed using intra-
class correlations (ICC), with values below 0.50 signifying poor
reliability, 0.50 to 0.75 representing moderate reliability, above 0.75
indicating good reliability (Koo and Li, 2016). The concurrent
validity of the SSAS-C was examined by calculating Pearson
correlations between the SSAS-C score and the scores of SCL-90
som, TAS-20 and SHAI, respectively. To examine the mediating
role of somatosensory amplification in the relationship between
alexithymia and somatization, we used PROCESS v4.0 prepared by
Hayes in SPSS 27.0. To this end, alexithymia served as a predictor
and the somatization served as the outcome. The bootstrapping
method based on 5,000 bootstrap resamples was used to assess
95% bias-corrected confidence intervals of indirect effects for the
mediation model. Finally, the alpha-level of significance for all
statistical analyses was set to 0.05 in this study.

Results

Confirmatory factor analysis

There are two viewpoints about the structure of SSAS,
respectively, the one-factor model in the original version and the
two-factors model in the French revised version. The one-factor
model considers that SSAS items are represented by one global
dimension called somatosensory amplification. The two-factors

TABLE 1 Goodness of fit measures for the two compared models of the
Somatosensory Amplification Scale—Chinese version (N = 386).

X2/df RMSEA CFI TLI SRMR

10 items 1-factor
model

3.323 0.078 0.931 0.912 0.0479

2-factor
model

3.408 0.079 0.931 0.908 0.0479

9 items 1-factor
model

3.096 0.074 0.949 0.933 0.0438

2-factor
model

3.202 0.076 0.949 0.929 0.0438

RMSEA, root mean square error of approximation; CFI, comparative fit index; TLI, Tucker-
Lewis index. SRMR, standardized root mean square residual.

model considers that SSAS items are represented by two factors:
Exteroceptive sensitivity (items: 2, 4, 5, 7, 8, 9, 10) and Interoceptive
sensitivity (items: 1, 3, 6). In this study, the results of CFA for the
two models were compared and all of the fit indices for the two
models are shown in Table 1. It shows that both models for the SSAS
fit the sample data well. As shown in Figure 1, the factor loading of
item-1 (When someone else coughs, it makes me cough too) was 0.33,
which explains 10% latent variable variance (R2 = 0.1). Chin (1998)
describes R2 value of 19% or below as weak. Therefore, the item-1
was deleted for further analysis. The results of CFA for the 9-item
SSAS-C show improved model fit compared to the 10-item SSAS-
C (Table 1). However, the estimated correlation between factor 1
and factor 2 of the two-factor model for both 10-items and 9-items
SSAS-C was 1.03, indicating the two factors were not statistically
distinguishable (Handscomb et al., 2016). More importantly, the
one-factor model was more concise and consistent with the original
English version (Barsky et al., 1990). Therefore, the one-factor
model is more appropriate than the two-factor model.

Item discrimination

To analyze the item discrimination of the revised Chinese
version of the SSAS, we quartered the group according to the total
score of the scale and compared the four quartiles: 0–25%, 25–50%,
50–75%, 75–100% using one-way ANOVA and Least Significance
Difference (LSD). The results showed that each item had a good
discrimination among the four groups (Table 2).

Descriptive analysis

The results indicate significantly higher 9-item SSAS-C scores
at retest (M = 32.60, SD = 4.31) compared to the scores at the first
time (M = 29.45, SD = 5.59; t = −7.93, p < 0.001). Table 3 shows
the demographic characteristics of the participants and the scores
on the revised 9-item SSAS-C in different groups for both the test
sample at the first time (Time 1) and the retest sample (Time 2).
Women reported significantly higher scores on SSAS-C than men
in this study [t(384) = −3.35, p = 0.01]. In the subgroups of age
and education, we found that individuals in the age range of 18 to
30 years had the highest SSAS-C scores and individuals who had a
higher level of education reported higher SSAS-C scores.
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FIGURE 1

Factor loading of the Somatosensory Amplification Scale. SSAS, Somatosensory Amplification Scale.

TABLE 2 Item discrimination.

Group M (SD) F p-value LSD

0∼25%
(n = 97)

25∼50%
(n = 96)

50∼75%
(n = 96)

75∼100%
(n = 97)

Item 1 1.45 (0.90) 1.97 (0.95) 2.01 (0.92) 2.34 (1.10) 13.74 < 0.001 1 < 2 = 3 = 4

Item 2 2.24 (1.24) 3.35 (1.10) 3.77 (0.91) 4.28 (0.76) 69.84 < 0.001 1 < 2 < 3 < 4

Item 3 2.08 (0.99) 3.00 (0.90) 3.47 (0.69) 3.81 (0.68) 79.09 < 0.001 1 < 2 < 3 < 4

Item 4 1.87 (0.97) 2.79 (0.97) 3.33 (0.99) 3.97 (0.82) 86.54 < 0.001 1 < 2 < 3 < 4

Item 5 2.41 (1.25) 3.73 (0.78) 4.08 (0.47) 4.48 (0.50) 116.62 < 0.001 1 < 2 < 3 < 4

Item 6 2.03 (1.12) 2.95 (0.91) 3.40 (0.88) 3.87 (0.86) 65.44 < 0.001 1 < 2 < 3 < 4

Item 7 2.46 (1.24) 3.68 (0.73) 4.07 (0.63) 4.38 (0.56) 97.50 < 0.001 1 < 2 < 3 < 4

Item 8 1.82 (0.99) 3.02 (0.88) 3.43 (0.96) 3.87 (0.81) 89.42 < 0.001 1 < 2 < 3 < 4

Item 9 1.79 (0.95) 2.68 (1.00) 3.05 (0.92) 3.87 (0.88) 80.83 < 0.001 1 < 2 < 3 < 4

Item 10 1.81 (0.99) 2.66 (0.96) 2.91 (1.00) 3.68 (1.04) 57.09 < 0.001 1 < 2 = 3 < 4

Group 1: 0∼25%, group 2: 25∼50%, group 3: 50∼75%, group 4: 75∼100%; LSD, Least Significance Difference.

Reliability

The item–total correlations are shown in Table 4. It should be
noted that the item-1 had a factor loading of less than 0.5 and the
Cronbach’s alpha of the entire scale increased after it is removed.
This result suggested to delete item-1; all the following results are

for the 9-item SSAS-C. The average inter-item correlation for 9
items was 0.40, with a range of 0.25–0.53. The Cronbach’s alpha
of the 9-item SSAS-C score was 0.86. The ω values for the 9-item
SSAS-C was 0.85. These values indicate good reliability of the 9-
item SSAS-C. The 2-week test-retest reliability indexed by ICC for
the SSAS-C was 0.65, indicating moderate test-retest reliability.
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TABLE 3 Characteristics of the participants and the Chinese version of Somatosensory Amplification Scale scores.

Characteristic N (%) SSAS-C score M (SD) p-value

Time 1 Time 2 Time 1 Time 2 Time 1 Time 2

Gender < 0.001 = 0.049

Male 160 (41.45%) 55 (41.35%) 27.04 (7.89) 31.73 (4.75)

Female 226 (58.55%) 78 (58.65%) 29.57 (6.47) 33.22 (3.88)

Age (SD) = 0.019 = 0.218

18–30 years 233 (60.36%) 92 (69.17%) 29.33 (6.73) 33.03 (4.06)

30–50 years 126 (32.64%) 29 (21.80%) 27.10 (8.02) 31.52 (5.07)

50–65 years 27 (7.00%) 12 (9.03%) 28.11 (6.07) 31.92 (3.94)

Education = 0.002 = 0.021

Middle school and below 46 (11.92%) 15 (11.28%) 25.19 (8.27) 29.73 (3.49)

High school 59 (15.28%) 14 (10.53%) 28.10 (6.45) 32.57 (5.77)

University and above 281 (72.80%) 104 (78.19%) 29.14 (7.02) 33.02 (4.07)

SSAS-C, Chinese version of Somatosensory Amplification Scale.

TABLE 4 Somatosensory Amplification Scale internal consistency
evaluation, the impact of each item on the scale and Cronbach’s α values
if item deleted.

SSAS item Corrected
item–total
correlation

α if item
deleted

1. When someone else coughs, it
makes me cough too

0.45*** 0.86

2. I can’t stand smoke, smog, or
pollutants in the air

0.65*** 0.84

3. I am often aware of various things
happening within my body

0.68*** 0.84

4. When I bruise myself, it stays
noticeable for a long time

0.69*** 0.84

5. Sudden loud noises really bother
me

0.76*** 0.83

6. I can sometimes hear my pulse or
my heartbeat throbbing in my ear

0.66*** 0.84

7. I hate to be too hot or too cold 0.72*** 0.83

8. I am quick to sense the hunger
contractions in my stomach

0.69*** 0.84

9. Even something minor, like an
insect bite or a splinter, really bothers
me

0.66*** 0.84

10. I have a low tolerance for pain 0.61*** 0.85

***p < 0.001. SSAS, Somatosensory Amplification Scale.

Concurrent validity

Correlations between the total scores of the SSAS-C and scores
for other measurements (SCL-90 som, TAS-20, and SHAI) are
shown in Table 5. As expected, the total scores of the SCL-90 som,
the TAS-20 and the SHAI correlated positively with the total scores
of the 9-item SSAS-C. However, the associations of SSAS-C scores
with SCL-90 som (r = 0.29, p < 0.001) and SHAI scores (r = 0.28,
p < 0.001) are moderate (Cohen, 1992).

Mediation analysis

As shown in Figure 2, after controlling for demographic
covariates (i.e., gender, age, and education level), alexithymia
significantly and positively predicted somatosensory amplification
(p < 0.001), which in turn significantly and positively predicted
somatization (p < 0.001). The positive direct association between
alexithymia and somatization remained significant, showing that
somatosensory amplification partially mediated the relationship
between alexithymia and somatization. The indirect effect was 0.08
(95% CI: 0.02, 0.07). In addition, somatosensory amplification also
partially mediated the associations of somatization with Difficulty
Identifying Feelings (indirect effects = 0.06, 95% CI = 0.01–0.11)
and Difficulty Describing Feelings (indirect effects = 0.08, 95%
CI = 0.08–0.22), respectively.

Discussion

Somatosensory amplification is a major explanatory construct
for various forms of somatoform disorders. The present study
validated the Chinese version of the Somatosensory Amplification
Scale (SSAS-C). The findings suggested that a slightly revised
version of the SSAS (deleting its first item) had sound psychometric
properties such as good reliability and convergent validity in
a Chinese non-clinical sample. Furthermore, the scale showed
a gender difference, in which women had higher levels of
somatosensory amplification. Finally, the level of somatosensory
amplification measured by SSAS-C showed a mediating effect on
the relationship between alexithymia and somatization.

Barsky and Klerman (1983) defined somatosensory
amplification as “a tendency to experience somatic and visceral
sensation as unusually intense, noxious, and disturbing.” It has
been conceptualized as a unidimensional construct and assessed
by the SSAS with a one-factor model (Barsky et al., 1990).
Consistent with the results reported in most previous studies
(Won and Shin, 1998; Nakao et al., 2001b; Duddu et al., 2003; De
Berardis et al., 2007; Güleç and Sayar, 2007; Köteles et al., 2009;
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TABLE 5 The correlations between the Somatosensory Amplification Scale and other measurements (N = 386).

SCL-90 som TAS-20 TAS-1 TAS-2 TAS-3 SHAI

SSAS 0.29*** 0.37*** 0.50*** 0.28*** −0.01 0.28***

Mean (SD) 6.17 (5.73) 54.16 (9.63) 18.20 (5.32) 13.98 (3.31) 21.98 (3.18) 14.14 (7.54)

***p < 0.001. SSAS, Somatosensory Amplification Scale; SCL-90 som, Symptom Check List somatization subscale; TAS-20, Toronto Alexithymia Scale; TAS-1, Difficulty Identifying Feelings;
TAS-2, Difficulty Describing Feelings; TAS-3, Externally-Oriented Thinking; SHAI, Short Health Anxiety Inventory.

FIGURE 2

Results of Mediation analysis. a, initial variable; b, outcome; c, simple a to b effect when we do not control for the mediator; c’, x to y effect when we
do control for the mediator; a*b, mediation effect (indirect). The path weights in the graph were standardized and obtained after controlling for
gender, age, and education level. ***p < 0.001.

Bridou and Aguerre, 2013), the current study showed that the one-
factor model fitted the sample data well and was more appropriate
than the two-factor model (Bridou and Aguerre, 2013). In addition,
the confirmatory factor analysis revealed that the factor loading of
item-1 “When someone else coughs, it makes me cough too” was
lower than 0.5. Whereas all other items describe the perception of
processes related to one’s own body, item-1 deals with the impact
of other people’s bodily processes on one’s own behavior. Other
previous studies have reported similar results, showing the item-1
had relatively low factor loading (Barsky et al., 1990; Jasper et al.,
2013). Another potential explanation is that this phenomenon may
reflect empathy or social rules in the Chinese collectivist cultural
context rather than individual somatic sensitivity. Therefore, we
deleted this item, resulting in a 9-item Chinese version of SSAS.
The 9-item SSAS-C showed satisfactory internal consistency
(Cronbach’s alpha). It would be interesting to investigate the
cultural difference of somatosensory amplification using data from
different culture groups in future studies. Test-retest consistency
of the 9-item SSAS-C was assessed in 2 weeks indexed by ICC. The
results indicate a moderate test-retest reliability, which replicates
the finding of Güleç and Sayar (2007). We also found significantly
higher SSAS-C scores at retest compared to the scores at the first
time. This may be caused by the relatively short interval between
two tests in the present study. It is possible that the test of SSAS at
the first time induced them to pay more attention to somatosensory
signals in anticipation of the second test, which may have increased
the ratings for the items in the retest.

Moreover, in the current study, somatosensory amplification
assessed by the SSAS-C showed the expected correlations with
theoretically related measures. Specifically, as somatosensory
amplification is a reliable indicator of somatization (Nakao and
Barsky, 2007), a significantly positive correlation between the SSAS-
C and the SCL-90-R somatization subscale was revealed. However,

this correlation was moderate (Cohen, 1992), which replicates the
finding of Bridou and Aguerre (2013). This might be due to the
relatively low average and low variability in somatization scores of
our sample constituting mainly university students, as well as to the
difference in focus between the scales: SSAC is more about beliefs
and attitudes about symptoms, whereas SCL-90 som focuses more
on the symptoms themselves. Consistent with previous literature
(Barsky et al., 1990), the results showed a significantly positive
correlation between SSAS-C and SHAI. It suggests that a greater
tendency to worry about health tends to be associated with a
greater propensity to focus on, and thereby maximize, bodily
sensations. On the other way around, cognitive misinterpretations
of bodily sensations may cause health anxiety (Marcus et al.,
2007). Additionally, we found that SSAS-C score was positively
related to the level of individual alexithymia. More specifically,
the SSAS was correlated with dimensions of Difficulty Identifying
Feelings and Difficulty Describing Feelings, respectively, but not
with dimension of Externally-Oriented Thinking. This corresponds
to some previous studies indicating that the TAS-20 factor of
“externally oriented thinking” was not closely correlated with the
TAS-20 total score and other two factors (Fukunishi et al., 1997;
Kojima et al., 2001; Leising et al., 2009), nor with the tendency to
somatization (De Gucht and Heiser, 2003; Bailey and Henry, 2007;
Mattila et al., 2008; Tam and Wong, 2013).

In terms of gender differences, the total score of SSAS
was significantly higher in females than in males. Therefore, it
would be appropriate to make gender comparisons when using
the SSAS-C. This is generally in line with previous research
on somatosensory amplification (Bridou and Aguerre, 2013;
Nakao and Takeuchi, 2018). This finding further indicates that
women are more sensitive to bodily stimuli than men, and therefore
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may experience more somatic distress and report a greater number
of somatic symptoms (Nakao et al., 2001a).

Finally, somatic amplification was found to mediate the
association between alexithymia and somatization. These
findings were consistent with previous studies showing that the
somatization is accompanied by alexithymia (Nakao et al., 2002;
Jones et al., 2004; Güleç and Sayar, 2007). Alexithymia refers to
difficulties in both identifying and expressing emotions (Nemiah
and Sifneos, 1970; Taylor et al., 1997; Samur et al., 2013; Timoney
and Holder, 2013). It has been defined as a possible personality
risk factor for a variety of medical and psychiatric disorders
involving emotional regulation problems (Taylor et al., 1991;
Lumley et al., 1996; Porcelli et al., 2013; Luminet et al., 2018).
Impaired emotional processing and emotion regulation capacity
underlying alexithymia may lead to a focus on, amplification
and misunderstanding of somatic sensations that accompany
emotional arousal, thus resulting in somatization seeking medical
help for medically unexplained symptoms (Pennebaker, 1982;
Wise and Mann, 1994; Orrù et al., 2020). It is worthy to note
that somatosensory amplification could only partially explain
the relationship between alexithymia and somatization. This is
consistent with previous studies showing that depression (Allen
et al., 2011) and distress symptoms (Lanzara et al., 2020) mediated
the alexithymia-somatization association.

Limitations and future directions

These findings of the present study must be interpreted
considering a number of limitations. First, the sample in present
study constituted mainly university students, which limits the
application of the findings to the general population. In addition,
somatic amplification was introduced as a clinical construct
in relation to somatization and hypochondriasis, but whether
the SSAS-C is applicable to Chinese clinical samples is still
unknown. Future studies are recommended to validate the SSAS
in more representative Chinese population as well as clinical
sample. Second, the retrospective nature of this study design
makes it difficult to draw clear conclusion on the direction of
the relationship between alexithymia, somatization, and somatic
amplification. Longitudinal study design is needed to disentangle
the associations between somatization, alexithymia, and variations
in somatic amplification. Finally, the data collected in this research
is self-report. In the future, its validity as a measure of sensitivity
to non-pathological bodily sensation should be established by
comparing it with direct, objective measures of somatic and
visceral perception.

Conclusion

The current study provides evidence for good psychometric
properties of the SSAS-C in a Chinese non-clinical sample. In
addition, somatosensory amplification measured by the SSAS-
C was found to mediate the association between alexithymia
and somatization. The SSAS is a potential tool for further
investigation in the field of psychiatric disorders that are
accompanied by functional somatic complaints. Moreover, the

SSAS-C can be helpful in examining the cultural differences
in somatosensory amplification and clarifying the relationships
among somatosensory amplification, alexithymia and somatization
in differing cultural contexts.
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Aim: The main purpose of the present study was to validate the Slovenian version 
of the 41- item Capacity to Love Inventory (CTL-I). Based on psychoanalytic 
theory, limitations to capacity to love are expected to be  associated with 
personality dysfunction and disintegration as well as fundamental mental 
capacities such as self-reflection and self-awareness.

Method: To examine these assumptions, a sample of 552 Slovenian non-clinical 
individuals were recruited through academic networks. The construct validity 
of the CTL-I was assessed using a confirmatory factor analysis and convergent 
validity of the CTL-I and its subscales was established against IPO-16, PID-5 BF, 
MAAS.

Results: Our findings show that the Slovenian version of the CTL-I replicated 
the six-factor structure, exhibiting good model fit as well as satisfactory internal 
consistency of all subscales. In line with expectations, capacity to love was found 
to be  inversely associated with dysfunctional personality traits and structural 
personality disturbances. Accordingly, higher dispositional mindfulness was 
coherently associated with all domains of CTL-I.

Conclusion: The results add to the growing evidence for the cross-cultural 
validity and sound psychometric properties of CTL-I, presented here in the 
Slovenian version. Our findings also point to the significance of dispositional 
mindfulness both in relation to capacity to love as well as mental health.

KEYWORDS

capacity to love inventory (CTL-I), personality, mindfulness, psychodynamic 
perspective, psychometrics properties

Introduction

Love stands as one of the most gratifying and fundamental of human experiences (Fletcher 
et al., 2015; Jankowiak and Fischer, 1992; Reis and Downey, 1999). Accordingly, research has 
consistently demonstrated strong associations between social relationships, particularly 
romantic ones, and various dimensions of well-being (Diener and Seligman, 2002; Frisch, 
2005; Kansky, 2018; Mehl et al., 2010). For example, intimate relationships are linked to 
heightened subjective well-being (Campbell et al., 2005; Dush and Amato, 2005), while healthy 
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romantic partnerships appear to foster improved physical health and 
reduced stress reactivity (Coan et  al., 2013; Kiecolt-Glaser and 
Newton, 2001). Moreover, marriage has been shown to promote 
healthy behaviors among spouses over time (Homish and Leonard, 
2008; Meyler et  al., 2007), with research suggesting that marital 
satisfaction holds a stronger association with life satisfaction than 
domains such as job and health satisfaction (Dobrowolska et al., 2020; 
Heller et  al., 2004). The relationship between life satisfaction and 
relationship satisfaction seems to be  bidirectional in nature (Be 
et al., 2013).

The ability to form long-lasting committed intimate relationships 
with another person has been reflected by the concept of capacity to 
love (CTL) (Kernberg, 1974, 1977, 2011). Capacity to love consists of 
various elements, it involves the capacity to participate in, invest in, 
and maintain a dedicated romantic love relationship (Kernberg, 2011). 
More specifically, these features have been outlined based on clinical 
observations, and the concept is firmly rooted in psychoanalytic 
theory, particularly object relations theory (Kernberg, 1974, 1977, 
2011; Garza-Guerrero, 2000). In order to be  able to assess these 
constructs quantitatively, Kapusta et al. (2018) designed a 41-item 
questionnaire, measuring the proposed features of capacity to love. 
These include, Interest in the other, Basic trust Gratitude, Common 
ego ideal, Permanence of sexual passion, and Loss and mourning 
(Kapusta et al., 2018; Kernberg, 2011). Additionally, Falling in love, 
Forgiveness and Mature dependency, are dimensions which were also 
proposed in the original theoretical conceptualizations (Kernberg, 
2011) but were excluded due to the unsatisfactory psychometric 
properties of the scales.

Interest in the other involves a deep, ongoing curiosity and 
interest in the emotional experience, personal history, and aspirations 
of the partner. This is thought to enrich one’s own life and fosters 
mutual exploration and deeper love, contrasting sharply with the 
indifference often seen in narcissistic individuals. Basic trust in a 
partner’s empathy and goodwill allows for openness about personal 
vulnerabilities and needs. This trust enables both partners to reveal 
themselves, fostering mutual growth and deepening their relationship. 
Humility and gratitude in mature love involve acknowledging 
dependency and embracing future uncertainties, as well as 
experiencing a genuine gratitude for the love received and responded 
to. Common ego ideal reflects a couple’s commitment to their love as 
a lifelong project, influencing daily life and nurturing a deep interest 
in each other’s personalities and experiences. Permanence of sexual 
passion refers to a passion, continuing throughout the relationship 
without diminishing after the initial phases, and involves, integrating 
tenderness with eroticism, supporting a deep connection between 
partners. Lastly, normal mourning (Loss and mourning) strengthens 
the ability to love and should not be dominated by excessive guilt or 
self-devaluation and can lead to positive growth after the end of a 
relationship. Previous validation studies have reported good 
psychometric properties of the proposed CTL-I model, including 
adequate construct validity, convergent validity and internal 
consistency (Kapusta et al., 2018; Margherita et al., 2018).

Derived from clinical psychoanalytic observations (Kernberg, 
2011), research initially focused on examining challenges in the 
capacity to love among individuals with developmental deficits and 
psychopathology. According to the proposed psychoanalytic 
framework, narcissistic individuals are most often considered being at 
risk for experiencing deficiencies in the capacity to love. However, 

according to Kernberg’s theoretical conceptualizations, the capacity to 
love is associated with various features of a healthy personality 
structure, and difficulties in the capacity to love may therefore 
be expected in various personality disorders as well as varying levels 
of personality organization (Kernberg, 1974). Indeed, empirical 
evidence consistently demonstrates that relationship distress serves as 
a reliable indicator of mental health problems (Whisman et al., 2000).

Difficulties in intimate relationships are one of the most common 
reasons individuals with acute emotional distress seek treatment 
(Swindle et al., 2000). Problems in intimate relationships are prevalent 
among individuals seeking mental health services who otherwise do 
not report relationship distress as their main cause for treatment (Lin 
et al., 1996), a finding that has been observed cross-culturally (Foran 
et al., 2013; Miller et al., 2013). A likely reason for this finding is that 
interpersonal stress has the potential to produce more intense 
subjective distress than non-interpersonal stress (Frans et al., 2005). 
Among mental health diagnoses, personality disorders (PD) may have 
an especially adverse effect on aspects of romantic relationships and 
intimate relationship satisfaction (Whisman et al., 2007; Whisman 
and Schonbrun, 2009). For example, in a study examining the impact 
of all 10 DSM-IV/DSM-5 Section II Personality disorders (American 
Psychiatric Association, 2013) on relationship satisfaction. South et al. 
(2008) found that individuals with PDs were more likely to engage in 
physical violence and verbal aggression as reported by their partners. 
PDs have also been shown to be related to higher frequencies of self-
reported distress and lower relationship quality (Disney et al., 2012). 
PDs have also been found to decrease the probability of marriage 
among histrionic, avoidant and dependent individuals and increase 
the chances of divorce in paranoid, schizoid, antisocial, histrionic, 
avoidant, dependent and obsessive-compulsive individuals (Whisman 
et al., 2007). Similarly, Stroud et al. (2010) collected data on DSM-IV 
symptoms and found that self-reported paranoid, antisocial, 
borderline, dependent, and obsessive-compulsive symptoms 
significantly predicted marital dissatisfaction. A more recent study 
employing the Personality Inventory for DSM-5 (PID-5; Krueger 
et al., 2012) in a sample of 52 heterosexual couples found that the 
strongest effects on relationship dissatisfaction were found in the 
domains of detachment, negative affect, and disinhibition (DeCuyper 
et al., 2018). Furthermore, a study employing the DSM-5 found that 
nearly all the included personality constructs were negatively 
correlated with both participant-reported and spouse-reported 
marital satisfaction at each time point in the study (Humbad et al., 
2010; South et al., 2008; Stroud et al., 2010).

Lastly, mindfulness, often described as the deliberate practice of 
focusing on the present moment’s experiences—such as physical 
sensations, perceptions, emotions, thoughts, and imagery—in a 
nonjudgmental manner thereby fostering a consistent and nonreactive 
awareness of these experiences (Grossman et al., 2004; Kabat-Zinn, 
1994; Kostanski and Hassed, 2008) has been found to be associated 
with various aspects of romantic relationships, such as lower 
relationship conflict, higher sexual satisfaction and increased 
emotional regulation (see Kozlowski, 2013 for a review). In relation to 
mental health and personality disorders, mindfulness meditation has 
been found to ameliorate the symptoms of various personality 
disorders such as antisocial, avoidant, borderline paranoid, and 
obsessive-compulsive personality disorders (Shorey et al., 2016; Sng 
and Janca, 2016; Velotti et al., 2019; Wupperman et al., 2009) as well 
as symptomatology related to some disorders such as psychosis 
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(Chadwick, 2014; Khoury et  al., 2013). Indeed, dispositional 
mindfulness characterized as a disposition towards a higher frequency 
of mindful states over time (Brown and Ryan, 2003) has been shown 
to be inversely related to negative mental health outcomes (Tomlinson 
et  al., 2018) and positively related to psychological well-being 
(Bränström et al., 2011; Hanley et al., 2015; Soysa et al., 2021).

The main purpose of our study was to expand the process of 
validation of the CTL-I on a Slovenian translation, as well as to further 
establish its psychometric properties. The concept of capacity to love 
shares the same theoretical and clinical basis with Kernberg’s theory 
of personality organization (Kernberg, 1985, 2009), which 
convincingly explains how narcissistic and borderline individuals 
suffer from major difficulties in relationship functioning. We therefore 
employed both the Personality Inventory for DSM-5 (PID-5-BF; 
Krueger et al., 2012) and the Inventory of Personality Organization 
(IPO-16, Zimmermann et al., 2013) to measure convergent validity 
with the CTL-I. In contrast, the Mindful Attention Awareness Scale 
(MAAS, Brown and Ryan, 2003) was applied to examine the relation 
of CTL-I with a theoretically different, but potentially related concept 
of a psychological trait capacity covering one’s tendency to attend to 
present-moment experiences in everyday activities, allowing for self-
regulation of attention and the none-judgmental acceptance of one’s 
immediate experiences (Bishop et  al., 2004; Kabat-Zinn, 1994). 
We hypothesized that mindfulness might be beneficial to intimate 
relationships by enhancing one’s capacity to love, given that mounting 
evidence has shown that mindfulness and relationship satisfaction 
appear to be strongly related (Kozlowski, 2013; McGill et al., 2016).

Method

Participants

Our research sample consisted of 552 Slovenian non-clinical 
individuals (112 men and 434 women, 6 other). The individuals who 
identified as “other” were excluded from the gender specific analyses. 
The mean age of the sample was 26.03 years (SD = 9.0). Participants were 
required to be at least 18 years old to participate in the study. The study 
protocol was approved (038–19-75/2020/4/FFUM) by the ethics 
committee of the Faculty of Arts, University of Maribor on 31.7.2020 
and was conducted under the code of the Helsinki declaration and its 
subsequent amendments. Our sample was recruited through e-mail 
invitations sent to several faculties of all three major Slovenian public 
universities as well as through advertisements on social media. All the 
psychological measures were fitted into an online survey which the 
participants could access through a provided hyperlink. The first page of 
the survey provided a description of the study along with a consent form 
explaining that starting the survey (clicking a button) was equivalent to 
providing consent. The relationship status of our sample was as follows: 
8.3% married, 45.3% in a relationship, 0.2% widowed, 2.2% divorced, 
31.7% single and 34.2% living together with their partner (see Table 1).

Measures

Capacity to love inventory (CTL-I)
The CTL-I is a 41-item measure of six dimensions of the capacity 

to love. Items are rated on a 4-point scale. The measure consists of six 

subscales: Interest in the life project of the other (INT) (e.g., “It is 
important to me to know the life plan of my partner,”) Basic trust (BRT) 
(e.g., “My weaknesses, inner conflicts and problems are open to the 
other,”) Gratitude (e.g., “I feel gratitude for the existence of my partner”) 
(GRT), Common ego ideal (e.g., “We always try to work on our 
relationship” (CEI)), Permanence of sexual passion (e.g., “Sexual 
boredom arises in long-term relationships” reversed) (PSP) and Loss 
and mourning (e.g., “I am often unwilling to accept the end of my 
relationships”) (LOM). In the original version, the internal reliability 
of the total scale was 0.90, while the reliability scores for the specific 
subscales were as follows: INT—0.73, BTR—0.86, GRT—0.81, 
CEI—0.81, PSP—0.83 and LOM—0.75. In the present study internal 
reliabilities ranged from 0.67 (INT) to 0.85 (GRT). The inter-scale 
correlations between INT, BTR, GRT and CEI ranged from 0.57 to 
0.79, while inter-scale correlations between PSP and LOM and the 
other scales were lower and ranged from −0.01 (between LOM and 
INT) and 0.31 (GRT and PSP) (shown in Table 2). A similar pattern 
has also been reported in previous CTL-I validation studies (Kapusta 
et al., 2018; Margherita et al., 2018).

Personality inventory for DSM-5 brief form
The PID-5 BF (PID-5-BF; Krueger et al., 2012) is a short 25-items 

version of the Personality Inventory for DSM-5 with originally 220 
items rated on a 4-point Likert scale ranging from 0 (very false or 
often false) to 3 (very true or often true). The employed short version 
has shown comparable domain scores to the original version (Bach 
et al., 2016). The PID-5-BF assesses five key traits of dysfunctional 
personality proposed in Section III of the DSM-5 (American 
Psychiatric Association, 2013) consisting of Antagonism (“It’s no big 
deal if I hurt other peoples’ feelings”), Disinhibition (“People would 
describe me as reckless.”), Negative affect (“I worry about almost 
everything.”), Detachment (“I often feel like nothing I  do really 
matters.”) and Psychoticism (“My thoughts often do not make sense 
to others”). The psychometric properties of the PID-5 BF have been 
well established in several recent studies (Anderson et  al., 2016; 
Debast et al., 2017; Hopwood et al., 2013). Internal consistencies on 
the present sample ranged from 0.61 (Disinhibition) to 0.79 
(Psychoticism), while the internal consistency of the total scale 
was 0.86.

TABLE 1  Characteristics of the sample.

Variables Percentages (Mean  ±  SD)

Sex

 � Men 112

 � Women 434

 � Other 6

Age 26.03

Relationship status

 � Single 31.7%

 � Married 8.3%

 � Non-marital partnership 45.3%

 � Widowed 0.2%

 � Divorced 2.2%

 � Cohabitation 34.2%
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Inventory of personality organization (IPO-16)
The IPO-16 is a brief version of the IPO (Lenzenweger et al., 2001) 

measuring the severity of structural impairments in identity (“I feel 
that my tastes and opinions are not really my own, but have been 
borrowed from other people”), defense (“It is hard for me to trust people 
because they so often turn against me or betray me”), and reality testing 
(“I act in ways that appear to others as unpredictable and erratic”) 
based on Kernberg’s model of personality (Kernberg and Caligor, 
2005). Items are rated on a 5-point Likert scale ranging from 1 = does 
never apply to 5 = always applies. A previous study of the German 
version conducted on clinical samples (N = 1,300) for the total scale 
showed good internal consistency at 0.85 (Zimmermann et al., 2013). 
The internal consistency of the total scale in our sample was 0.87.

The mindful attention awareness scale (MAAS)
The MAAS is a 15-item trait measure of one’s tendency to attend 

to present-moment experiences in everyday activities. The items are 
self-rated on a scale from one (“almost always”) to six (“almost never”) 
and assess aspects of mindful experiences such as” I could 
be experiencing some emotion and not be conscious of it until sometime 
later.” and “I do jobs or tasks automatically, without being aware of what 
I’m doing.” The answers are scored by calculating mean performance 
across the 15 items. Higher scores reflect greater levels of dispositional 
mindfulness while lower levels reflect lower levels. The original MAAS 
validation study showed good internal reliability with an alpha of 0.82 
(Brown and Ryan, 2003). The internal reliability of the MAAS on our 
sample was 0.86.

Data analysis procedure

The confirmatory factor analysis (CFA) on the Slovenian version 
of CTL-I was performed using the Maximum Likelihood (ML) as 
appropriate estimator. Descriptive statistical analyses were 
performed with the Statistical Package for the Social Sciences (SPSS) 
27.0 (IBM Corp, 2020). Confirmatory factor analysis of the CTL-I 
was carried out in R 4.2.2 (R Core Team, 2022), using lavaan package 
(Rosseel, 2012). We tested the theory driven model developed by 
Kapusta et al. (2018) by means of a CFA: a six-factor model with 41 
items and scales being allowed to correlate with each other, according 
to previous examinations (Kapusta et al., 2018; Margherita et al., 

2018). Model fit was assessed by means of the fit indexes: (1) the 
chi-squared (χ2) statistic and its degrees of freedom; (2) the 
Standardized Root Mean Square Residuals (SRMR); (3) the Root 
Mean Square Error of Approximation (RMSEA) and its 90% 
confidence interval (90% CI). In line with Schermelleh-Engel et al.’s 
(2003) proposed criteria, the model fits the data when χ2/df equal 
or < 2, RMSEA equal or < 0.05 (90% CI: the lower boundary of the CI 
should contain zero for exact and be <0.05 for close fit) while Browne 
and Cudeck (1993) argued that values ranging from 0.05 to 0.08 are 
indicative of a good adequacy of the model. Additionally, we ran 
Monte Carlo simulations involving 50 simulated replications to 
determine if the model had adequate power levels. The model 
demonstrated adequate fit (χ2 = 2544.183, RMSEA = 0.065) and high 
statistical power for all parameter estimates. Parameter estimates 
were stable and reliable, with minimal bias and consistent coverage 
of true values. The simulations showed that power levels of the 
model were adequate based on the conventional cut-off criteria 
(Lakens, 2022).

Results

We tested the theory driven model proposed by Kapusta et al. 
(2018) by means of a CFA: a six-factor model with 41 items and scales 
being allowed to correlate with each other (Tables 2, 3). Due to our 
data following a non-normal distribution we used a robust standard 
errors optimization with a Satorra-Bentler scaled test statistic. Fit 
indices were: chi2/degrees of freedom = 2.71 (2070.038/763) 
SRMR = 0.060, RMSEA = 0.062 (90% CI 0.059–0.065). Based on the 
results of the χ2 statistic, a lack of overall fit was shown for the model 
tested (p < 0.001), which is likely due to the sensitivity of this statistic 
to large sample sizes (Hu and Bentler, 1998; Kahn, 2006). In fact, 
chi-square is highly sensitive to sample size: as the size of the sample 
increases, absolute differences become a smaller and smaller 
proportion of the expected value. The larger the sample, the larger and 
more significant will be  the chi squares, even with very small 
discrepancies among implied and obtained covariance matrices. On 
the other hand, samples of reduced size may be too prone to accept 
poor models (Type II error).

According to other goodness-of fit indices, chi2/degrees of 
freedom = 3.13 (2598.870/764), SRMR = 0.060, RMSEA = 0.062 (90% 
CI 0.060–0.065), a good adequacy of the model was shown (Browne 
and Cudek, 1993; Hu and Bentler, 1998) and was comparable to 
previous results (Kapusta et al., 2018; Margherita et al., 2018). In order 
to evaluate the suitability of the proposed six-factor model compared 
to alternative models, we  examined a five-factor model (where 
we excluded the Permanence of Sexual Passion dimension), as well as 
a four-factor model (where we also excluded the Loss and Mourning 
dimension). These two factors were chosen due to their lower 
convergent validity scores as can be seen in Table 2. The five-factor 
model chi2/degrees of freedom = 3.47 (2406.250/692), SRMR = 0.061, 
RMSEA = 0.061 as well as the four-factor model chi2/degrees of 
freedom = 4.25 (1818.710/428), SRMR = 0.060, RMSEA = 0.077 
showed comparable fit indexes to the original model.

To investigate the potential associations among the six CTL-I 
subscales and other related measures, Pearson correlational 
coefficients were calculated. The standardized model solution is shown 
in Figure 1.

TABLE 2  Correlations between CTL-I subscales.

INT BTR GRT CEI PSP LOM

INT - 0.57** 0.67** 0.61** 0.23** −0.01

BTR – 0.74** 0.68** 0.29** 0.20**

GRT – 0.79** 0.31** 0.05

CEI – 0.29** 0.04

PSP – 0.07

LOM –

CTL-I 

total

0.70** 0.80** 0.81** 0.77** 0.64** 0.37**

alpha 0.67 0.79 0.85 0.81 0.80 0.77

**p ≤ 0.01, N = 552. INT, Interest; BTR, Basic trust; GRT, Gratitude; CEI, Common ego 
ideal; PSP, Permanence of sexual passion; LOM, Loss and mourning.
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Table  2 shows the results of Pearson’s correlation coefficient 
among the CTL-I subscales. Significant correlations were found 
among all subscales except for subscale Loss and mourning. The Loss 
and mourning subscale was significantly correlated with only the 
Basic Trust subscale and the CTL-I total.

As can be seen in Table 3, Pearson correlations between the PID-5 
and CTL-I subscales showed the following results: Negative affect was 
significantly inversely associated with Basic trust, Common ego ideal, 
Loss and mourning as well as the total sum score. Detachment, 
Psychoticism, as well as Antagonism were significantly inversely 
associated with all CTL-I subscales. Similarly, Disinhibition was 
significantly inversely correlated with all subscales apart from the 
Permanence of sexual passion subscale. In examining the relationship 
between the three IPO subscales with the CTL-I we found that the 
Identity subscale was significantly inversely correlated with all the 
CTL-I subscales wherein the strongest association with IPO was 

between Identity and Loss and mourning as well as the total CTL-I 
score. Reality testing was also significantly inversely associated with 
all CTL-I subscales. Finally, the Defense subscale was similarly 
significantly inversely associated with all CTL-I subscales. Correlations 
between the Mindful Attention Awareness Scale and the CTL-I 
showed a strong positive relationship with all CTL-I subscales. In 
general, these associations fell within the small to moderate range.

To examine the unique contributions of CTL-I dimensions to the 
included external measures, we conducted hierarchical regression 
analyses controlling for gender and age in the first step, and then 
adding the CTL-I dimensions in the second step. The dependent 
variables included Identity, Primitive defense, Reality testing, 
Mindfulness, Antagonism, Detachment, Negative affect, Disinhibition 
and Psychoticism. Results of the hierarchical regressions are presented 
in Supplementary Tables S1, S2. Due to the covariance between some 
of the CTL-I scales, several associations observed in the correlations 

TABLE 3  Pearson correlations among study variables.

Interest Basic 
trust

Gratitude Common 
ego ideal

Permanence of 
sexual passion

Loss and 
mourning

Total 
scale

MAAS 0.22** 0.33** 0.27** 0.24** 0.22** 0.30** 0.39**

PID-5 Negative affect −0.02 −0.19** −0.08 −0.12** −0.08 −0.45** −0.25**

Detachment −0.25** −0.39** −0.36** −0.29** −0.20** −0.29** −0.43**

Antagonism −0.21** −0.23** −0.22** −0.22** −0.12** −0.15** −0.27**

Disinhibition −0.18** −0.25** −0.25** −0.22** 0.01 −0.24** −0.25**

Psychoticism −0.20** −0.29** −0.22** −0.16** −0.11** −0.32** −0.32**

IPO-16 Identity −0.09* −0.23** −0.10** −0.11** −0.13** −0.46** −0.29**

Reality testing −0.17** −0.22** −0.15** −0.12** −0.09* 0.25** −0.24**

Primitive defense −0.17** −0.30** −0.24** −0.21** −0.11* −0.31** −0.32**

** indicates p ≤ 0.01, MAAS, Mindful Attention Awareness Scale; PID 5, Personality Inventory for DSM-5; IPO-16, Inventory of Personality Organization 16.

FIGURE 1

Standardized solution to the CTL model.
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(Table  2) were not observed in the regressions. Overall, these 
hierarchical regression analyses confirm the robust associations 
between Basic trust and Loss and Mourning with various external 
measures, consistent with the presented correlation findings. Other 
CTL-I dimensions, while correlated, did not uniquely predict the 
external measures when controlling for other factors, highlighting the 
unique contributions of these specific facets. The results underscore 
the contribution of the unique variance of Basic trust and Loss and 
Mourning in explaining variance in external measures. Furthermore, 
the results underscore that the CTL-I dimensions explain a substantial 
amount of the variance in the included dependent variables above 
what could be seen at the correlational level alone.

Additionally, to explore the potential moderating effects of gender 
and relationship status on the relationships between external measures 
and CTL dimensions, we  conducted moderation analyses. Before 
running the moderation analyses, we also examined if homogeneity 
of variance assumptions were violated in relation to gender and the 
CTL-I dimensions. Results showed that homogeneity of variances was 
violated only in Basic Trust: 𝐹 (1,544) = 4.91, 𝑝 = 0.027. Interaction 
terms were created between the included external measures and the 
moderator variables (gender and relationship status). Overall, our 
findings show that in the majority of cases, gender (0—male, 1—
female) was not found to be a significant moderator. Except for several 
cases in relation to Basic trust and the external variables such as 
(Primitive defense, p = 0.026, negative interaction, R2 change = 0.0082), 
Mindfulness, (p = 0.050, R2 change = 0.0062), Detachment, (p = 0.024, 
negative interaction, R2 change = 0.0079), Disinhibition, (p = 0.038, 
negative interaction, R2 change = 0.0074), Psychoticism, (p = 0.036, 
negative interaction, R2 change = 0.0074) and two cases in relation to 
Loss and mourning with Primitive defense (p  = 0.001, negative 
interaction, R2 change = 0.0168) and Disinhibition (p = 0.008, negative 
interaction, R2 change = 0.0119) were statistically significant at the 
more stringent p ≤ 01 level. Almost none of the external variables were 
moderated by relationship status (coded as 0—single, 1—in a 
relationship), with the exception of Primitive defense in relation to 
Basic trust (p = 0.050, negative, R2 change = 0.0058) and Primitive 
defense in relation to Interest in the other (p = 0.050, negative, R2 
change = 0.0066) as well as Psychoticism in relation to Interest in the 
other (p = 0.045, negative, R2 change = 0.0069).

Discussion

The primary purpose of the present study was to examine the 
psychometric properties of the Capacity to Love-Inventory in the 
newly translated Slovenian version of the instrument as well as to 
examine its external validity with novel, converging measures. So far, 
the instrument has been validated in German (Kapusta et al., 2018), 
Polish (Kapusta et al., 2018), Italian (Margherita et al., 2018), Chinese 
(Li and Dong, 2021) and Slovenian (Poštuvan et al., 2022). To examine 
the construct validity of the CTL-I we assessed the proposed model 
by conducting confirmatory factor analysis. A secondary purpose of 
our study was to examine the relationship between capacity to love 
and dispositional mindfulness, which is a construct based on a 
distinctly non-psychoanalytical theory, thus allowing to establish 
trans-theoretical convergent validity.

Our results confirmed that the Slovenian version of the CTL-I has 
a clear factor structure and good internal consistency. The proposed 

six-factor model of the CTL-I demonstrates good fit across various 
goodness-of-fit indices and maintains theoretical robustness and was 
found to exhibit superior fit compared to alternative models with 
fewer factors. Furthermore, fit indexes of the full six-factor model in 
prior validation studies were very similar to those observed in the 
present study (Kapusta et al., 2018; Margherita et al., 2018). These 
results (Kapusta et  al., 2018; Margherita et  al., 2018) suggest 
comparable psychometric properties. To examine the convergent 
validity, we employed the PID-5-BF (Krueger et al., 2012) and the 
IPO-16 (Zimmermann et al., 2013), measures for assessing personality 
disorders and personality dysfunction, respectively. We expected both 
clinical measures to be negatively associated with one’s capacity to 
love. Our analysis showed that capacity to love was significantly 
inversely associated to most characteristics of personality dysfunction 
and traits of personality disorders. These findings suggest that a 
limited capacity to love may indeed be associated with various forms 
of psychopathology. Since the capacity to love has previously been 
examined primarily in relation to a few clinical measures such as 
depression and narcissism (Kapusta et al., 2018; Margherita et al., 
2018), we did not have specific assumptions about the size of these 
associations. Regardless the findings were in the expected directions 
as we  expected clinical measures to be  moderately negatively 
associated with the capacity to love as deficits in the capacity to love 
have been considered indicators of psychopathology (Kernberg, 1974, 
1977, 2011). While limitations in the capacity to love as well as the 
construct’s theoretical underpinnings have primarily been associated 
with narcissism (Kapusta et al., 2018; Kernberg, 2011), our results 
suggest that noticeable deficiencies of love capacity might 
be attributable to a wider array of personality features. These findings 
are in line with studies which have consistently shown personality 
disorders to be  detrimental to relationship quality as well as 
relationship satisfaction (DeCuyper et al., 2018; South et al., 2020; 
Whisman et al., 2007; Whisman and Schonbrun, 2009). Relationship 
distress has been shown to consequentially and bidirectionally 
influence mental health and life satisfaction (Be et  al., 2013). 
Furthermore, the experiences with significant others are laid down 
early in life based on interactions with caregivers and the subsequent 
relationships with romantic partners are likely to partially reflect the 
nature of these earlier caregiving relationships which are known to 
be crucial factors in mental health (Kernberg, 2006; Sroufe, 2000). 
Indeed, issues in romantic relationships as well as social relationships 
more broadly are commonly associated with mental health difficulties 
and lower well-being (Diener and Seligman, 2002; Frisch, 2005;  
Kouros et al., 2008; Groh et al., 2014; Kansky, 2018; Mehl et al., 2010) 
and our results suggest that a similar pattern might apply for the 
capacity to love.

We also expected capacity to love to be positively associated with 
mindfulness as it is a fairly well researched practice that has shown 
promising results in this regard (Coronado-Montoya et  al., 2016: 
Galante et al., 2021; Kozlowski, 2013). Accordingly, the results of the 
present study found dispositional mindfulness to be associated with 
all the capacity to love subscales. In recent years an increasing number 
of findings show that mindfulness is beneficial to relationship quality 
(Kozlowski, 2013; McGill et al., 2016). Because the concept of capacity 
to love originates in a psychoanalytic framework, it is interesting to 
see mindfulness being positively related to this concept. Due to the 
assumption of mindfulness being both a disposition as well as a skill 
which can be practiced, our findings are promising as they seem to 
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suggest that mindfulness practice may improve capacity to love and 
consequentially relationships satisfaction through changes on a deeper 
level of personality. The relationship between mindfulness and 
capacity to love might be a consequence of several factors, including 
the cultivation of empathy and empathic responding in couples 
(Block-Lerner et al., 2007), aiding in emotional skillfulness and the 
consequent benefits in emotional regulation (Wachs and Cordova, 
2007) and stress response mitigation (Barnes et al., 2007). Mindfulness 
training has been shown to increase sexual desire and sexual arousal 
allowing partners to experience more sexual satisfaction in the 
relationship (Brotto et al., 2008). Because the present study is cross-
sectional in design, causal inferences are not possible, indeed, 
interventional studies assessing the possible effects of mindfulness 
training on specific domains of CTL would be needed to test a causal 
association between both constructs.

Additionally, we examined the unique contribution of the CTL-I 
scales to the convergent measures. Results of the hierarchical 
regressions confirm the significant negative associations between 
specific CTL-I dimensions and various external measures. The 
findings suggest that the associations observed are not merely due to 
shared variance among the CTL-I dimensions but reflect the unique 
predictive power of the dimensions when controlling for other 
variables. Therein Basic trust and Loss and Mourning were observed 
to be  especially distinct features of capacity to love. A possible 
explanation for the unique variance of these two dimensions is their 
similarity to aspects of the attachment process (Bowlby, 1969, 1980), 
which is known to be an important variable in relationship quality 
(Collins et  al., 2006) as well as mental health and psychosocial 
functioning more broadly (Ranson and Urichuk, 2008; Zhang et al., 
2022). In many ways Basic trust shares similarities with the 
characteristics of individuals possessing a secure attachment style, 
such as the capacity to tolerate one’s uncertainty, that sense of security 
in relationship with others as well as an internalized security as a 
consequence of positive significant introjects (Kernberg, 2011). Secure 
attachment has consistently been found to be  a vital aspect of 
relationship quality (Collins et al., 1990; Gleeson and Fitzgerald, 2014; 
Simpson and Rholes, 2017). The capacity for healthy mourning is a 
significant factor related to attachment as securely attached individuals 
are better able to process loss and to mourn important relationships a 
capacity that is influenced by earlier relationships with important 
others (Bowlby, 1969, 1980). It is also worth noting that in the original 
validation study Basic trust and Loss and Mourning had the highest 
(negative) correlations with pathological narcissism and narcissistic 
personality traits (Kapusta et al., 2018).

Apart from Basic trust and Loss and Mourning the regression 
analyses also showed the unique contribution of several other 
dimensions. For example, Gratitude was a negative predictor of 
Detachment and Disinhibition. Gratitude is thought to be congruent 
with a realistic self-regard and a genuine recognition of one’s 
fundamental need for others in order to attain fuller enjoyment and a 
sense of security in life. Thus, individuals high in Detachment may 
struggle to form and maintain the close, emotionally fulfilling 
relationships that foster a sense of gratitude and Gratitude requires a 
certain level of emotional engagement and the ability to feel and 
express positive emotions towards others. Similarly, because Gratitude 
requires an emotional maturity and recognition of the importance of 
the other in one’s life, individuals higher in Disinhibition, which is 

characterized by impulsivity might have bigger difficulties 
experiencing such Gratitude. Antagonism was also found to 
be  negatively predicted by Common Ego Ideal, which is likely a 
consequence of altruism and empathy being key features related to the 
capacity for experiencing common ego ideal and that these are likely 
thwarted by the predisposition towards hostility in individuals higher 
in antagonism. Additionally, Permanence of sexual passion was found 
to contribute unique variance in relationship to mindfulness, a result 
that might be explained by the previously mentioned finding on the 
association between mindfulness and sexual desire (Brotto 
et al., 2008).

Furthermore, in order to examine the potential effects of gender 
and relationship status we examined additional moderation analyses 
across the associations. The findings of the moderations indicate that, 
in the majority of cases, these demographic factors do not significantly 
alter the relationships between the variables. However, notable 
exceptions were observed in specific cases. The minimal significant 
moderation by relationship status suggests robustness and invariance 
of the CTL dimensions across different relationship statuses. In relation 
to gender, a few moderation effects were observed in relation to Basic 
trust and Loss and mourning. This implies that males and females may 
interpret or experience these constructs slightly differently, which 
warrants further investigation and potential adjustments to the 
measurement tool to ensure fairness and accuracy across genders. 
While measurement invariance could not be examined on our sample, 
due to the considerable gender imbalance, future research should 
further consider these additional psychometric properties to better 
understand the underlying mechanisms and validate these findings 
across different populations and contexts.

Limitations

A limitation of our study was a disproportionate sex ratio of our 
sample—there was a significantly larger number of women who took 
part in our study. A possible explanation of this finding is that men 
may tend to be less interested in romantic relationships than women 
(Fraley et al., 2011) or are at least less interested in taking part in 
surveys on the topic of romantic relationships. Interestingly, previous 
CTL-I studies have shown similar results (Kapusta et  al., 2018; 
Margherita et al., 2018). An additional limitation is that due to the 
significant gender imbalance we  were not able to examine 
measurement invariance in relation to men and women. Furthermore, 
because our sample included a normative sample of students, higher 
ranges of psychopathology are not to be  expected. Indeed, as the 
CTL-I validation studies have also been conducted on student 
samples, results show that the central tendency of the average scores 
is high (Kapusta et  al., 2018; Margherita et  al., 2018). Another 
limitation is the age of our sample, with most of our participants being 
university students they might have had less relationship experience 
than their older counterparts. Regardless of age however, most of our 
sample has had non-negligible relationship experience. Additionally, 
the moderation analyses showed that relationship status did not 
significantly influence the relationship between CTL-I dimensions 
and external measures. Lastly, because the present study was cross-
sectional in design no causal inferences can be  made on the 
directionality of dispositional mindfulness and capacity to love.
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Enhancing mental well-being of 
undergraduates: establishing 
cut-off values and analyzing 
substitutive effects of physical 
activity on depression regulation
Yue Ma 1,2,3†, Yulin Gao 3†, Hui Yang 3, Yu Zhang 3 and Yixuan Ku 4*
1 Faculty of Medicine, Macau University of Science and Technology, Taipa, Macau SAR, China, 
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(South China Normal University), Ministry of Education, Guangzhou, China, 3 School of Nursing, 
Southern Medical University, Guangzhou, Guangdong, China, 4 Guangdong Provincial Key Laboratory 
of Brain Function and Disease, Center for Brain and Mental Well-being, Department of Psychology, 
Sun Yat-sen University, Guangzhou, China

Objective: This study aimed to analyze the effects of physical activity (PA), 
sleep quality, and sedentary behavior on subthreshold depression (StD) among 
undergraduates.

Methods: This study included 834 undergraduates and assessed the impact 
of PA time, sleep quality, and sedentary behavior on depression. The receiver 
operating characteristic (ROC) analysis was performed to determine cut-off 
values for StD risk, while the isochronous substitution analysis was performed to 
evaluate the effects of different activities on depression regulation.

Results: Gender, age, and academic grade had no significant influence on 
depression levels among undergraduates (p  >  0.05). However, students engaging 
in sedentary behavior for more than 12.1  h per day or with a Pittsburgh Sleep 
Quality Index score above 3.5 were at an increased risk of subclinical depression. 
Additionally, the isochronous substitution of light-intensity physical activity for 
other activities (sleep, sedentary behavior, moderate and vigorous intensity 
physical activity) showed statistically significant effects (p  <  0.05) in both 5-min 
and 10-min substitution models, demonstrating a positive effect on alleviating 
depression.

Conclusion: The findings indicate that specific lifestyle factors, particularly high 
levels of sedentary behavior and poor sleep quality, are crucial determinants 
of subclinical depression among undergraduates, independent of demographic 
variables such as gender, age, and academic grade. Notably, light-intensity PA 
plays a key role in StD regulation, as substituting it with more intense physical 
activities or improving sleep quality substantially reduces depression scores. 
Furthermore, the benefits such substitution became more pronounced with the 
increase in duration of the activity.

KEYWORDS

subclinical depression, physical activity, sedentary, cut-off value, isochronous 
substitution

OPEN ACCESS

EDITED BY

Antonio Hernández-Mendo,  
University of Malaga, Spain

REVIEWED BY

Yarisel Quiñones Rodríguez,  
University of Granada, Spain
Marcin Siwek,  
Jagiellonian University Medical College, Poland

*CORRESPONDENCE

Yixuan Ku  
 kuyixuan@mail.sysu.edu.cn

†These authors have contributed equally to 
this work

RECEIVED 14 May 2024
ACCEPTED 23 August 2024
PUBLISHED 10 September 2024

CITATION

Ma Y, Gao Y, Yang H, Zhang Y and Ku Y (2024) 
Enhancing mental well-being of 
undergraduates: establishing cut-off values 
and analyzing substitutive effects of physical 
activity on depression regulation.
Front. Psychol. 15:1432454.
doi: 10.3389/fpsyg.2024.1432454

COPYRIGHT

© 2024 Ma, Gao, Yang, Zhang and Ku. This is 
an open-access article distributed under the 
terms of the Creative Commons Attribution 
License (CC BY). The use, distribution or 
reproduction in other forums is permitted, 
provided the original author(s) and the 
copyright owner(s) are credited and that the 
original publication in this journal is cited, in 
accordance with accepted academic 
practice. No use, distribution or reproduction 
is permitted which does not comply with 
these terms.

TYPE  Original Research
PUBLISHED  10 September 2024
DOI  10.3389/fpsyg.2024.1432454

68

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyg.2024.1432454&domain=pdf&date_stamp=2024-09-10
https://www.frontiersin.org/articles/10.3389/fpsyg.2024.1432454/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2024.1432454/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2024.1432454/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2024.1432454/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2024.1432454/full
mailto:kuyixuan@mail.sysu.edu.cn
https://doi.org/10.3389/fpsyg.2024.1432454
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://doi.org/10.3389/fpsyg.2024.1432454


Ma et al.� 10.3389/fpsyg.2024.1432454

Frontiers in Psychology 02 frontiersin.org

1 Introduction

In the Diagnostic and Statistical Manual of Mental Disorders, 
Fifth Edition (DSM-5), a Beck Depression Inventory-II (BDI-II) 
score of 14 or higher with 2 major symptoms within 2 weeks is 
classified as subthreshold depression (StD) or subclinical 
depression (Rodríguez et  al., 2012; Button et  al., 2015). The 
prevalence of subclinical depression among undergraduates is 
alarmingly high, ranging from 13.2 to 39.1%, with a rapidly 
increasing trend (Bao et al., 2020). If left untreated, StD can lead to 
serious consequences, such as major depression and even suicide 
(Sheldon et al., 2021).

Several studies have shown that factors such as grade level, 
gender, and age may influence depression. For example, female 
students report significantly higher rates of depressive symptoms 
compared to male students (Acharya et al., 2018). Additionally, 
depressive symptoms tend to be  more prevalent among older 
students (Bhandari et al., 2017). Other studies have identified age, 
grade level, and birthplace as influential factors (Wang et  al., 
2022). However, whether these factors influence StD 
remains unknown.

Undergraduates, who are in the early stages of adulthood, often 
experience abundant physical energy and frequent mood swings. They 
are also commonly confronted with challenges such as prolonged 
study hours, sedentary behavior (SB), and insufficient physical activity 
(IPA) (Li et al., 2021). SB, IPA, and sleep quality have been shown to 
significantly influence both survival indices and depression (Maddox 
et al., 2023). For example, the incidence of mild depression is four 
times higher in sedentary individuals compared to those who are 
physically active (Alotaibi and Boukelia, 2021). Engaging in more than 
10 h of sedentary time per day is associated with a higher likelihood 
of depression (Schuch et al., 2020).

Physical activity (PA) has been proven to be  an effective 
intervention for depression with minimal adverse events (Josefsson 
et al., 2014; Geneen et al., 2017). Some studies have demonstrated that 
engaging in PA reduces depression (Cooney et  al., 2013), with 
25–65 min of moderate PA (MPA) per day proving to be particularly 
effective (Chen et al., 2022). Supervised and group aerobic exercise 
programs, especially those conducted at a moderate intensity, have 
shown better outcomes (Heissel et al., 2023). However, few studies 
have analyzed the combined and quantitative effects of sleep and PA 
on StD in the undergraduate population.

Cut-off studies are often used to determine clinical parameter 
thresholds (Hajian-Tilaki, 2013; Nahm, 2022), which can help identify 
the PA and sleep indicators corresponding to the StD cut-off point 
(Negeri et  al., 2021; Ghazisaeedi et  al., 2022). The isochronous 
substitution analysis, which considers the 24-h  day as a fixed 
component, encompassing sedentary time, moderate-to-vigorous PA 
(MVPA), light PA (LPA), and sleep time, reveals that an increase in 
one component necessitates a corresponding decrease in others (De 
Faria et al., 2022).

This study aims to provide a comprehensive quantitative analysis 
of how PA and sleep influence depression regulation among 
undergraduates. By defining the specific parameters that regulate 
depression through cut-off and substitution time analyses, this 
research offers valuable insights for undergraduates seeking to manage 
their depression and improve their sleep quality through tailored 
PA interventions.

2 Objects and methods

2.1 Objects

Between June 2022 and February 2024, using the PASS sample 
size calculation tool, this study determined the required sample size 
to be 513 participants; considering a 10% attrition rate, this resulted 
in a final total sample size of 570.

Participants were eligible for inclusion if they met the following 
criteria: (1) undergraduate students (not taking a break from school); 
(2) healthy enough to perform daily activities. The exclusion criteria 
are as follows (1) an existing diagnosis of a mental illness; (2) use of 
psychotropic medications, and (3) refusal to participate in the study. 
All participants provided their written informed consent after 
receiving a detailed explanation of the study, which was conducted in 
accordance with the Declaration of Helsinki.

The study was approved by the Ethics Committee of Southern 
Medical University[2023(NO.25)]. For the final analysis, 834 
participants were randomly selected from each grade level at a 
university in China to complete an online questionnaire.

2.2 Questionnaires

2.2.1 International Physical Activity Questionnaire 
(IPAQ)

This study used the long form of the International Physical 
Activity Questionnaire (IPAQ), which consists of 21 questions 
addressing physical activities related to work, transportation, 
household chores and gardening, leisure sports, and sedentary time 
(Schuch et al., 2021). The reliability and validity of the Chinese version 
of the IPAQ were verified using a repeated survey method, which 
showed a correlation coefficient of 0.94 between the two sets of scores, 
indicating good test–retest reliability and construct validity (Liang 
et  al., 2010). This study specifically focused on the time spent in 
various intensities of PA and the total sedentary time (Fan et al., 2014).

2.2.2 Beck Depression Inventory-II (BDI-II)
The Beck Depression Inventory comprises 21 items and is widely 

regarded as the gold standard for self-assessment of depression 
(Dozois et al., 1998). It employs a 4-point scoring system (0–3), with 
a total score ranging from 0 to 63 points (Kaya et  al., 2021). The 
Cronbach’s α coefficient for the Chinese version of the BDI-II is 0.94 
(Wang et al., 2011).

Based on DSM-5 criteria, this study excluded individuals 
diagnosed with depression. For the purpose of classification, a BDI-II 
score greater than 14, along with the presence of two major symptoms 
within 2 weeks, was categorized as subclinical depression (Takagaki 
et al., 2014; Spek et al., 2008; Zhang et al., 2021).

2.2.3 Pittsburgh Sleep Quality Index (PSQI)
The Pittsburgh Sleep Quality Index is a self-report questionnaire 

that assesses sleep quality. It consists of 19 self-rated items and 5 items 
rated by others, categorized into seven components: A. sleep quality, 
B. time to fall asleep, C. sleep duration, D. sleep efficiency, E. sleep 
disturbances, F. use of sleeping medication, and G. daytime 
dysfunction. The total PSQI score ranges from 0 to 21, with higher 
scores indicating poorer sleep quality. The Cronbach’s α coefficient for 
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the Chinese version of the PSQI is 0.89 (Liu et al., 1996), indicating 
good internal consistency (Fawzy and Hamed, 2017; Liu et al., 2021).

2.3 Statistical methods

General information was analyzed using IBM SPSS 20.0 to 
examine potential differences in depression scores by gender and 
grade level. Correlation and regression analyses were conducted, 
incorporating ROC cutoff values (Dolle et al., 2012), to analyze the 
effects of physical activity (PA) and sleep indices on depression. The 
isochronic substitution analysis was performed using R (version 
3.6.3) (Dumuid et al., 2019) by selecting four indicators—sedentary 
time, light physical activity (LPA) time, moderate-to-vigorous 
physical activity (MVPA) time, and sleep time—to explore the effects 
of substituting time spent in different activities on reducing 
depressive moods (Pasanen et al., 2022). The results are reported 
using 5-min and 10-min isochronous substitution models (Dumuid 
et al., 2019).

3 Results

3.1 Demographic analysis of depression 
scores

In the analysis of basic demographic variables, no statistically 
significant differences in depression scores were found based on 
gender, age, or academic grade (see Table 1).

3.2 The association between physical 
activity, sedentary behavior, sleep, and StD

Furthermore, the regression analysis highlighted the significant 
effect of PA time, sleep quality, and sedentary time on depression 
(Table 2). The ROC curve analysis, used to determine cutoff values, is 
shown in Figure 1.

Sedentary time over 12.1 h per day and a sleep quality score 
greater than 3.5 increased the risk of StD (see Table 3).

3.3 Substitution analysis of physical activity

Although some studies have indicated that a minimum duration 
of 5 min can be effective for certain health benefits (Su, 2022), 10 min 
is often considered the smallest unit for individual health benefits and 
the shortest duration at which sedentary behavior poses a health risk 
(Li et al., 2020). Therefore, in this study, the substitution analysis was 
conducted for both 5-min and 10-min intervals. Moderate and 
vigorous physical activities were combined as MVPA. As shown in 
Table 4, an increase in LPA by 10 min accompanied by a reduction in 
sedentary time or engaging in MVPA is associated with a significant 
decrease in depression.

4 Discussion

4.1 Prolonged sedentary behavior and poor 
sleep quality as indicators of subthreshold 
depression risk

This study found that a PSQI score above 3.5 and more 
than 12 h of sedentary behavior per day significantly increase the 
risk of StD. These findings align with previous research that 
highlights the impact of sleep quality on depression and StD 
(Gardani et al., 2022), emphasizing the urgent need to enhance 
students’ awareness about the critical thresholds for maintaining 
sleep quality.

Regarding sedentary behavior, previous research has indicated 
that 8.5–10 h of sedentary time is associated with increased all-cause 
mortality and depression (Ku et al., 2019), which is notably lower than 
the threshold identified in this study. This discrepancy may be due to 
several factors. First, the demographic composition of this study, 
mainly consisting of undergraduate students, may exhibit a higher 
tolerance to the adverse effects of sedentary behavior compared to 
older adults, possibly due to their relatively faster metabolism. 
Additionally, existing research has suggested a dose–response 
relationship between PA and depression, with higher PA levels 
potentially exacerbating depression symptoms (Pearce et al., 2022). 
Furthermore, differences in sedentary time observed between this 
study and previous literature could result from methodological 
variations in activity measurement, such as the use of different 
instruments (Schmid et al., 2015; Ku et al., 2019).

Therefore, this study emphasizes the need for moderation in PA 
engagement while balancing sedentary behavior and sleep, offering 
nuanced insights for promoting mental well-being 
among undergraduates.

4.2 LPA isochronous substitution for 
sedentary behavior, sleep, and MVPA 
reduces StD risk

This study found that substitutions of 5–10 min of LPA effectively 
reduced the risk of StD, suggesting that undergraduates could benefit 
from integrating brief activity bouts during breaks between classes. 
The depression-reducing effects of isochronous substitution are 
expected to accumulate over time (Table 4). Notably, moderate to 
vigorous physical activity (MVPA) was associated with increased 

TABLE 1  Univariate associations of demographic characteristics with BDI 
scores (n  =  834).

Items (n) (%) BDI-II
(Means±SD)

r/t/F p

Age Average age 21.41 ± 1.65 8.97 ± 8.32 r = 0.03 0.43

Gender

Men 123 14.70 10.07 ± 10.12 t = 1.34 0.18

Women 711 85.30 8.78 ± 7.69

Grade

Freshman 197 23.62 9.76 ± 8.64 F = 2.19 0.09

Sophomore 216 25.90 9.44 ± 8.80

Junior 223 26.74 7.84 ± 7.39

Senior 198 23.74 8.95 ± 8.37
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TABLE 3  ROC analysis and cutoff values for StD.

Items AUC SE p Cut-off 
values

Sensitivity Specificity Youden index

PA time 0.36 0.02 <0.01 4.49 h 0.13 0.87 <0.01

Sedentary time 0.65 0.02 <0.01 12.10 h 0.62 0.65 0.27

PSQI 0.84 0.15 <0.01 3.50 0.82 0.70 0.52

AUC, Area under curve.

depression scores, which contrasts with existing findings that generally 
favor its depression-reducing effects (Roeh et al., 2020).

There are several possible explanations for these findings. First, 
the average levels of PA across all intensities in this study exceeded 
those reported in previous research and guidelines, reflecting a 

U-shaped relationship between exercise and depression scores (Kim 
et al., 2018). This finding aligns with Pearce’s findings, which suggest 
that excessive PA may diminish its benefits and increase uncertainty 
in its effects (Pearce et al., 2022). While PA generally has the potential 
to alleviate StD, excessive PA may exacerbate it. Therefore, LPA may 

TABLE 2  Binary logistic regression model outcomes for StD risk (n  =  834).

Items B SE p Wald Exp B 95% CI for Exp B

Lower Upper

Constant −5.25 1.22 <0.01 18.55 0.01

PA time −0.2 0.09 0.03 4.64 0.82 0.69 0.98

PSQI 0.58 0.05 <0.01 155.66 1.78 1.62 1.95

Sedentary time 0.2 0.09 0.02 5.09 1.22 1.03 1.45

TABLE 4  Component isochronous substitution analysis of physical activity and BDI-II.

Time (+Δ) (−Δ) β 95%CI (low, up) p

5 min

(+Δ) Sleep (−Δ) Sedentary −0.16 (−0.23, −0.10) <0.01

(+Δ) Sleep (−Δ) LPA 0.30 (0.18, 0.41) <0.01

(+Δ) Sleep (−Δ) MVPA −0.27 (−0.36, −0.17) <0.01

(+Δ) Sedentary (−Δ) Sleep 0.16 (0.10, 0.23) <0.01

(+Δ) Sedentary (−Δ) LPA 0.46 (0.36, 0.56) <0.01

(+Δ) Sedentary (−Δ) MVPA −0.11 (−0.19, −0.02) 0.01

(+Δ) LPA (−Δ) Sleep −0.24 (−0.34, −0.14) <0.01

(+Δ) LPA (−Δ) Sedentary −0.40 (−0.48, −0.32) <0.01

(+Δ) LPA (−Δ) MVPA −0.51 (−0.63, −0.38) <0.01

(+Δ) MVPA (−Δ) Sleep 0.25 (0.16, 0.34) <0.01

(+Δ) MVPA (−Δ) Sedentary 0.09 (0.01, 0.16) 0.02

(+Δ) MVPA (−Δ) LPA 0.55 (0.42, 0.68) <0.01

10 min

(+Δ) Sleep (−Δ) Sedentary −0.32 (−0.45, −0.20) <0.01

(+Δ) Sleep (−Δ) LPA 0.69 (0.44, 0.94) <0.01

(+Δ) Sleep (−Δ) MVPA −0.57 (−0.77, −0.36) <0.01

(+Δ) Sedentary (−Δ) Sleep 0.33 (0.20, 0.45) <0.01

(+Δ) Sedentary (−Δ) LPA 1.01 (0.79, 1.23) <0.01

(+Δ) Sedentary (−Δ) MVPA −0.24 (−0.43, −0.06) 0.01

(+Δ) LPA (−Δ) Sleep −0.43 (−0.62, −0.24) <0.01

(+Δ) LPA (−Δ) Sedentary −0.76 (−0.91, −0.60) <0.01

(+Δ) LPA (−Δ) MVPA −1.00 (−1.25, −0.75) <0.01

(+Δ) MVPA (−Δ) Sleep 0.48 (0.32, 0.65) <0.01

(+Δ) MVPA (−Δ) Sedentary 0.15 (0.01, 0.30) 0.04

(+Δ) MVPA (−Δ) LPA 1.16 (0.89, 1.44) <0.01
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be  the optimal intensity for managing subclinical depression, as 
supported by recommendations from prior research (Pasanen et al., 
2022). Modifications in the PA composition, particularly the LPA to 
MVPA ratio, could be considered in future interventions, potentially 
fostering sustainable PA habits among undergraduates.

Moreover, individuals who have higher levels of comorbid state 
anxiety along with depression may derive fewer benefits from 
depression-reducing exercise interventions (Blumenthal et al., 2021), 
indicating that supplementary strategies targeting anxiety may 
be necessary. Furthermore, if vigorous physical activity (VPA) exceeds 
the acceptable threshold for undergraduates accustomed to prolonged 
sedentary behavior, it could have counterproductive effects (Zahrt and 
Crum, 2020). Therefore, tailored interventions and PA prescriptions 
that consider individual characteristics and preferences are crucial for 
effectively addressing mental health challenges in this demographic.

5 Summary

This study comprehensively evaluated the impact of physical 
activity, sleep, and sedentary behavior on subthreshold depression 
among undergraduates, identifying critical risk factors and 
demonstrating the potential of activity substitution in depression 
regulation. Sedentary time exceeding 12 h and a PSQI score of 3.5 or 
higher were associated with an increased risk of subclinical depression. 
However, this study has certain limitations that must be acknowledged.

First, the research was conducted within a single academic 
institution, which may limit the generalizability of the findings. The 
cut-off values and the effects of isochronous substitution may vary 
across different populations, so future studies should include more 
diverse cohorts to enhance the representativeness of the results. 
Second, the reliance on self-reported questionnaires rather than 
objective measurements may introduce potential biases, including 
recall bias. Therefore, future research should consider employing 
multicenter studies or integrating evidence-based approaches to 
enhance the accuracy and applicability of mental health promotion 
and intervention strategies within educational settings.
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FIGURE 1

ROC curves for sleep quality, sedentary time, and PA time on StD 
risk.
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Introduction: Depression and anxiety are the most common mental health 
problems among adolescents. The Depression Anxiety Stress Scales for Youth 
(DASS-Y) is a newly developed instrument designed to assess these problems in 
adolescents.

Aim: The present study aims to evaluate the psychometric properties of the 
DASS-Y among Chinese adolescents.

Methods: A total of 326 secondary school students aged 14–18  years 
participated in the study. A convenience sampling method was adopted to 
conduct a test–retest of the DASS-Y among Chinese secondary school students. 
McDonald’s omega, Cronbach’s alpha, and intraclass correlation coefficient 
(ICC) along with their 95% CI were used to assess the internal consistency 
and test–retest reliability of the DASS-Y. Confirmatory Factor Analysis (CFA) 
evaluated the structural validity and convergent validity of the DASS-Y through 
the Comparative Fit Index (CFI), Tucker-Lewis Index (TLI), Root Mean Square 
Error of Approximation (RMSEA), as well as Average Variance Extracted (AVE) and 
Composite Reliability (CR). Pearson correlation coefficients with the General 
Health Questionnaire-12 (GHQ-12), and the Pittsburgh Sleep Quality Index 
(PSQI) assessed criterion validity.

Results: The CFA confirmed the validity the DASS-Y three-factor model 
consisting of depression, anxiety, and stress. The internal consistency reliability 
of the DASS-Y was found to be robust, with McDonald’s omega and Cronbach’s 
alpha values exceeding 0.8 for all dimensions across two measurements. The 
test–retest reliability was stable. The structural validity was reasonable and 
effective. Additionally, convergent validity is satisfactory, while criterion validity 
is also satisfactory. The three-factor model consisting of depression, anxiety and 
stress was confirmed through CFA.

Conclusion: The DASS-Y exhibits satisfactory psychometric properties among 
Chinese secondary school adolescents, reliably and appropriately screening 
for mental health issues such as depression and anxiety within this population. 
Consequently, it can be employed as a standard tool for routine mental health 
surveillance in secondary schools.
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Introduction

Mental health problems in adolescents have become one of the 
most important public health challenges of the 21st century (Williams 
et al., 2020). Globally, an estimated 10–20% of adolescents experience 
mental health conditions (Kieling et al., 2011; Feiss et al., 2019), with 
negative emotional disorders such as depression and anxiety being 
among the most prevalent psychiatric disorders (Patton et al., 2016). 
According to a meta-analysis on the mental health of children and 
adolescents in 27 countries and regions, the global prevalence of 
mental health issues in children and adolescents was 13.4%, with 
anxiety at 6.5%, depression at 2.6%, and major depression at 1.3% 
(Polanczyk et al., 2015). The prevalence of anxiety and depressive 
symptoms among Chinese children and adolescents is increasing due 
to rapid economic and social development (Cui et al., 2021). The latest 
data of 2022 show that the overall prevalence of mental health 
problems among Chinese school-age children and adolescents aged 
6–16 is 17.5%, of which 4.7% are anxious, 3.0% are depressed, and 
2.0% are severely depressed. Moreover, there is a high degree of 
comorbidity between depression and anxiety (Li et al., 2022). Early 
screening provides important opportunities for rapid identification 
and intervention for mental health problems such as depression 
and anxiety.

At present, many mental health measurement tools can be used to 
assess depression and anxiety symptoms in children and adolescents, 
such as the Patient Health Questionnaire-9 (PHQ-9) (Kroenke, 2021), 
the Child Anxiety and Depression Scale (CADS) (Loades et al., 2022), 
the Generalized Anxiety Scale-7 item (GAD-7) (Krause et al., 2021), 
the Beck Depression Inventory (BDI) (Smarr and Keefer, 2011), the 
Beck Anxiety Inventory (BAI) (Julian, 2011), However, while these 
measures can assess a mixture of emotional states and general distress 
symptoms, they have limited capacity to distinguish between 
depression and anxiety (Joiner et al., 1996). To compensate for these 
limitations, Lovibond P. F. and Lovibond (1995) and Lovibond 
S. H. and Lovibond (1995) developed the Depression Anxiety Stress 
Scales (DASS) and its short version DASS-21. Especially DASS-21, 
which was widely welcomed for its brevity, ease of completion and 
scoring (Antony et al., 1998). The DASS-21 is a simplified version of 
the DASS with a more streamlined test with 21 questions that screen 
for depression (7 questions), anxiety (7 questions), and stress (7 
questions). Subjects are asked to use a 4-point combined severity/
frequency scale to rate the extent to which they have experienced each 
item over the past week. The scale ranges from 0 (did not apply to me 
at all) to 3 (applied to me very much, or most of the time). Scores for 
Depression, Anxiety, and Stress are calculated by summing the scores 
for the relevant items and multiplying by two. The DASS-21 has been 
extensively validated and utilized in different cultures, domains, 
settings, and populations around the world due to its acceptable 
validity, reliability, simplicity, and convenience, internal consistency 
coefficient between 0.73 ~ 0.91 (Ronk et al., 2013; Vignola and Tucci, 
2014; Park et al., 2020). DASS-21 has also been widely applied in 
China, showing excellent psychometrics in different populations 
across the country, and Cronbach’s a value ranged from 0.71 ~ 0.96 
(Wang et al., 2016; Zou et al., 2018; Yu et al., 2023).

Since DASS-21 was originally developed with adults over the age 
of 18 years as the target population (Osman et al., 2012), it might not 
be appropriate to use it in adolescents under age of 18 years. Earlier 
studies have reported that the adult model DASS-21 cannot accurately 

distinguish the symptoms of depression and anxiety among 
adolescents in some cultural contexts (Shaw et al., 2017; Le et al., 
2017). In addition, DASS-21 contains several expressions and words 
that may not be familiar to adolescents (Szabó, 2010), for example, 
questions such as “I felt that life was meaningless” and “I felt I wasn’t 
worth much as a person” may not be able to be accurately self-reported 
by Chinese adolescents, who are culturally introverted and subtle with 
an oriental cultural background. Szabo and Lovibond (2022) 
developed a screening tool based on DASS and DASS-21 for 
depression and anxiety symptoms specifically for children and 
adolescents under the age of 18: the Depression Anxiety Stress Scale 
for Youth (DASS-Y). The DASS-Y has comprising simplified wording, 
appropriate terminology, and has been validated and utilized in 
Australia (Mackenzie et  al., 2023) and Serbian (Jovanović, 2024), 
showing good internal consistency (a = 0.86–0.94). However, these 
studies have shown that there exist differences in the factor structure 
and stability of the DASS-Y across ethnic populations.

The DASS-Y is specifically designed to measure emotional 
disorders such as depression and anxiety among adolescents, and 
assess a subject’s mental health status through specific scores, making 
it simpler and more practical than the current mental health 
measurement scales that test depression or anxiety singularly. 
However, there remains limited evidence regarding the application of 
DASS-Y among Chinese adolescent students in secondary schools, 
especially in terms of stability across time. Considering the differences 
in the expression of emotions, mental health concepts in Chinese and 
Western cultures and the expectations and pressures of Chinese 
society as well as the localization of the terminology of the survey 
items for processing and adaptation, the DASS-Y urgently needs to 
be  validated in the Chinese adolescent population to confirm its 
applicability for screening depression and anxiety in the Chinese 
adolescent population. Therefore, the present study aimed to evaluate 
psychometric properties of DASS-Y in school adolescents in China.

Methods

Participants

A convenient random sampling method was used to select one 
secondary school from each of the status locations (urban and rural). 
Subsequently, within each selected school, one grade level was 
randomly chosen, and all students from the designated grade 
participated in the study.

We used the “Confidence Intervals for Coefficient Alpha” module 
of PASS 21 (NCSS, Ketchum) to determine the necessary sample size 
for the study. We estimate coefficient alpha with a two-sided 95% 
confidence interval with a width no wider than 0.1 and set examine 
values of K = 21 (scale items). From past studies, we want to use a 
planning estimate of 0.8 for the sample coefficient alpha. The necessary 
sample size for the study was determined to be 131. Considering the 
10% rejection and withdrawal ratio, a total of 146 high school students 
were needed for this study.

No exclusion criteria were set and all students who were enrolled 
in the school and provided written informed consent from themselves 
and their parents/guardians were included in the study. Ultimately, 
we recruited a total of 326 students, including students from grade 9 in 
urban secondary schools and students from grade 10  in rural 
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secondary schools, of which 163 (50%) were girls and 139 (42.6%) 
were in 9th grade. The mean age of the participants was 15.72 years 
(SD = 0.82, range: 14–18 years), the participating students in this study 
met the research design requirements.

Measures

Baseline demographic characteristics
A self-administered questionnaire was used to collect basic 

demographic information such as gender, age (in years), grade and 
place of residence of the participants.

Depression Anxiety Stress Scale for Youth 
(DASS-Y)

The DASS-Y is a 21-tiems self-report measure containing three 
subscales of depression (7 items), anxiety (7 items), and stress (7 
items). Subjects responded to each item by rating the frequency and 
severity of symptoms over the past week on a four-point Likert scale 
from 0 (not true) to 3 (very true). Each subscale was scored 0–21 and 
the total scale was scored 0–63. Higher scores indicate higher levels of 
symptoms in each domain and all items can also be added into a total 
score as a measure of general psychological distress. It is worth 
mentioning that, according to the use manual, the DASS-Y does not 
need to multiply the scores by 2 as per the DASS-21, because the 
DASS-Y is a standalone instrument with scores that cannot be directly 
compared to either of the adult questionnaires. Based on the scoring, 
the results are categorized into five levels: normal, mild, moderate, 
severe, and extremely severe (Supplementary Table S1).

Prior to this, as there is no Chinese version of the DASS-Y, the 
research group translated the DASS-Y into Chinese. First, the English 
version of the DASS-Y was translated into Chinese by two independent 
translators with backgrounds in studying and working in English-
speaking countries, and then discussions were organized with mental 
health experts, epidemiologists, secondary school headmasters, class 
teachers and school counselors. Finally, the discussed version was 
translated back into English by the two researchers with bilingual 
backgrounds to check and reviewed by native English-speaking 
researchers to determine consistency with the original version.

The final Chinese version of DASS-Y was preliminarily tested 
among a small group of secondary school students (n = 10). No 
comprehension difficulties or ambiguities were found (data not shown 
in this study). The original DASS-Y can be obtained without charge 
from a website1, and the final Chinese version of the questionnaire is 
presented in the Appendix.

General Health Questionnaire-12 (GHQ-12)
The GHQ-12 is a self-report mental health status assessment tool. 

It evaluates the condition of the participant’s mental health in the past 
few weeks in terms of social relationships, physical pain, emotional 
state, sleep, anxiety, stress, and general feelings of well-being 
dimensions. The questionnaire has 12 items, of which 6 questions are 
positively scored and 6 questions are negatively scored, with 4 options, 
namely: “better than usual, same as usual, worse than usual, much 

1  https://dass.psy.unsw.edu.au/DASSY.htm

worse than usual,” and scored from 0 to 3 according to the Likert 
3-point scale, with a total of 0–36. A score greater than 3 indicates 
psychological distress, with higher scores indicating more serious 
mental health problems and can be classified as normal and abnormal 
based on the score (Shek, 1987). As the GHQ-12 contains self-ratings 
of the dimensions of general health experience, anxiety, and stress. The 
GHQ-12 has been widely validated and used (Guan and Han, 2019), 
with internal consistency Cronbach’s a of 0.721–0.903. We used the 
Zhang et  al. (2008) supplemented GHQ-12, and its internal 
consistency Cronbach’s a in our test–retests was 0.853 and 0.872.

Pittsburgh Sleep Quality Index (PSQI)
The PSQI consists of a 19-item self-report scale that assesses sleep 

quality and sleep disorders in participants over the past few weeks. 
These items were used to calculate seven dimensions corresponding 
to specific sleep domains: subjective sleep quality, sleep latency, sleep 
duration, habitual sleep efficiency, sleep disorders, use of sleep aids 
and daytime dysfunction. Then, these dimensional scores were 
summed in order to generate a single PSQI score representing overall 
sleep quality, with a score of more than 5 indicating the presence of a 
sleep disorder, and classified into four levels of very good, good, poor, 
and very poor based on the scores (Buysse et al., 1989). The PSQI has 
been widely used and validated (Raniti et  al., 2018) with internal 
consistency Cronbach’s a of 0.771–0.953. This study used the revised 
Chinese version of Liu et  al. (1996), their internal consistency 
Cronbach’s a was 0.853 and 0.872 in our test–retest, respectively. As 
sleep has been shown to be highly correlated with emotional disorders 
such as depression and anxiety (Beaudequin et al., 2020), the criterion-
related validity of DASS-Y was validated using the PSQI scale.

Procedure

Data collection lasted for 2 months from March, 2022 to May, 
2022. The ethical aspect was ensured by providing information to the 
adolescents and information sheet together with the consent form was 
sent to the family to obtain the consent of the family days before 
data collection.

Questionnaires were completed on school premises in a pen-and-
paper written format. Following the distribution of the questionnaires, 
teachers read a standardized set of instructions asking the participants 
to read each item and select the most appropriate answer. Participants 
were reminded that the procedure was entirely voluntary, their 
responses were confidential, and there were no right or wrong 
answers. All students completed the same questionnaire for two times: 
enrollment (T1), and 5 weeks after enrollment (T2).

The study procedures were approved by the Ethics Committee of 
Fujian Provincial Hospital (K-2023-03-005).

Statistical analysis

All statistical analyses were performed in SPSS (version 26, SPSS 
Inc., Chicago, IL) except the confirmatory factor analysis (CFA), 
which was conducted using AMOS (version 26). The internal 
consistency reliability of the DASS-Y was examined by calculating the 
McDonald’s omega (ω), Cronbach’s alpha, and intra-class correlation 
coefficient (ICC) with their 95% confidence intervals (95% CI) for the 
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test–retest data. A split-half coefficient ranging from 0.70 to 0.80 
indicates good internal consistency, between 0.60 and 0.70 is 
considered acceptable (Campbell, 1991). The ICC was calculated using 
the absolute agreement type of a two-way mixed model, with 
ICC > 0.75 indicating good reliability (Shrout and Fleiss, 1979). A 
Cronbach’s alpha >0.70 suggests good internal consistency and 
reliability, while >0.90 indicates very high internal consistency and 
excellent reliability (Olden et al., 2009).

The fit of the DASS-Y data was assessed through confirmatory 
factor analysis (CFA) using Maximum Likelihood (ML) estimation, in 
order to determine the appropriate fitting model for DASS-Y. The 
model’s fit was determined by various fit indices. Calculations 
included chi-square ( 2χ ), Comparative Fit Index (CFI), Tucker-Lewis 
Index (TLI), and Root Mean Square Error of Approximation (RMSEA) 
with its 90% confidence interval (CI). Although 2χ  was reported, they 
were not used as a criterion for model fit evaluation due to their 
sensitivity to smaller sample sizes (Bentler, 2007). The model fit was 
assessed using the following criteria: (1) Adequate fit: RMSEA <0.08, 
CFI and TLI > 0.90; (2) Good fit: RMSEA <0.05, CFI and TLI > 0.95 
(Bentler, 1990). Furthermore, a final fitted model diagram of DASS-Y 
was plotted to further illustrate the standardized factor loadings 
among the various items of DASS-Y.

Finally, the convergent validity of DASS-Y was assessed by 
calculating the Average Variance Extracted (AVE) and Composite 
Reliability (CR) indices. Pearson correlation coefficients (r) were 
computed between DASS-Y, GHQ-12, and PSQI to evaluate the 
criterion validity of DASS-Y. AVE > 0.50 and CR > 0.70 indicate good 
validity, AVE > 0.4 and CR > 0.80 suggest fair validity of the scale 
(Fornell and Larcker, 1981).

Results

The factorial structure of the DASS-Y

For DASS-Y, the initial three-factor structural model was tested 
using CFA. As shown in Table 1, in the test–retest analysis, the CFI 
values were 0.903 and 0.890, the TLI values were 0.890 and 0.875, and 
the RMSEA values (90% CI) were 0.072 (0.064 ~ 0.080) and 0.078 
(0.071 ~ 0.084), respectively. The fit indices show that the original 
DASS-Y three-factor model does not fully meet the criteria.

Similarly, as illustrated in Figure  1, the original three-factor 
oblique model depicts the factor loadings among the DASS-21 and its 
subscales. In the test–retest, items within each subscale exhibited 
satisfactory factor loadings (≥0.50), with robust factor loadings were 
observed between the three subscales (0.85 and 0.98), except for T2 for 
stress and anxiety. An anomalous value was observed between the 
Stress subscale and the Anxiety subscale in the T2 test (1.01).

The internal consistency, test–retest 
reliability, and subscales-total correlation 
of the DASS-Y

As shown in Table  2, the McDonald’s omega (ω) of the 
DASS-Y scale across the test–retest were 0.935 and 0.948, 
respectively, with 0.853 and 0.871 for the depression subscale, 
0.828 and 0.854 for the anxiety subscale, and 0.844 and 0.863 for 
the stress subscale. The Cronbach’s alpha was 0.935 and 0.948 for 
the total scale, with 0.853 and 0.871 for the depression subscale, 
0.827 and 0.854 for the anxiety subscale, and 0.840 and 0.863 for 
the stress subscale. All subscales exhibited satisfactory domain-
total correlations (r > 0.90). In addition to this, across the two 
measurements, the DASS-Y demonstrated good test–retest 
reliability, ICC = 0.901 (95% CI: 0.877–0.921), and the 
measurement results of each subscale were highly correlated 
(ICC > 0.85).

The convergent validity and criterion 
validity of the DASS-Y

Based on the Confirmatory Factor Analysis (CFA) model, the 
Average Variance Extracted (AVE) and Composite Reliability (CR) 
indices were calculated for each DASS-Y item on its corresponding 
subscale. In the test–retest, the AVE for each item on the depression 
subscale was 0.465 and 0.500, CR = 0.858 and 0.874, the AVE for each 
item on the anxiety subscale was 0.420 and 0.461, CR = 0.833 and 
0.856, and the AVE for each item on the stress subscale was 0.439 and 
0.476, CR = 0.842 and 0.864 (Supplementary Table S3).

As expected, the DASS-Y showed strong correlations with the 
GHQ-12, with Pearson correlation coefficients of 0.789 and 0.710 
(p < 0.001) on test–retest, respectively. Depression (r = 0.721 and 0.694, 
p < 0.001), anxiety (r = 0.756 and 0.642, p < 0.001) and stress (r = 0.779 
and 0.683, p < 0.001) were also strongly correlated with the GHQ-12. 
Meanwhile, the DASS-Y was also moderately correlated with the 
PSQI, the Pearson correlation coefficients of the DASS-Y and PSQI 
were 0.68 and 0.602 (p < 0.001) in both tests. Depression (r = 0.609 and 
0.559, p < 0.001), anxiety (r = 0.578 and 0.575, p < 0.001) and stress 
(r = 0.639 and 0.577, p < 0.001) were also moderately correlated with 
the PSQI (Table 3).

Discussion

Emotional disorders such as depression and anxiety are common 
mental health problems in adolescents. Early screening offers an 
important opportunity for prompt diagnosis and timely intervention. 
To the best of our knowledge, this is one of two studies of DASS-Y 
psychometric properties in Chinese adolescent populations.

Prior to this, only Cao et al. (2023) conducted a DASS-Y study in 
a population of Chinese children and adolescents. In contrast to their 
work, we  examined the internal consistency reliability, test–retest 
reliability, factor structure, convergent validity, and criterion validity 
of DASS-Y by calculating McDonald’s Omega, Cronbach’s Alpha, and 
Intraclass Correlation Coefficient (ICC) between two measurements. 
These indicators align with the findings reported by Cao et al. (2023), 
suggested that the DASS-Y exhibited high internal consistency, stable 

TABLE 1  DASS-Y original three-factor model fit indices.

Time N χ2 DF CFI TLI RMSEA RMSEA 
90% CI

T1 326 499.004 186 0.903 0.890 0.072 0.064, 

0.080

T2 326 513.782 186 0.890 0.875 0.078 0.071, 

0.092
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test–retest reliability, and cross-temporal stability in the Chinese 
adolescent population.

We validated the factor structure and the original three-factor 
model of the DASS-Y. In terms of factor structure and factor loadings, 
the internal components of each subscale exhibit good factor loadings, 
similar to the findings of studies by Szabo and Lovibond (2022), 
Mackenzie et al. (2023), and Jovanović (2024), indicating that each 
dimension can adequately reflect symptoms of depression, anxiety, 
and stress. However, unlike them, there is an overlap of the stress 
subscales, which may be related to our cultural traditions, where stress 
is not a psychological problem but more of an emotional expression 
or, like anxiety, a worry about the future.

In terms of model fit, the original three-factor structural model did 
not fully conform to the established criteria, which is similar to previous 
findings (Cao et al., 2023). Hu and Bentler (1999) argue that all fit indices 
are intercept values assessed based on prior models, and their results may 
vary under different conditions, and that, in the real world, it is necessary 
to also take into account factors such as the sensitivity of the responses 
to the test items and small sample bias, among other factors. Therefore, 
this may be related to the source of our sample size, where students in 
different regions (urban and rural) may have inconsistent understanding 
of emotional disorders such as depression and anxiety, leading to bias in 
self-reported DASS-Y, which also affects the factor structure and 
construct validity of our DASS-Y. Considering that DASS-Y is a new 

FIGURE 1

Path diagram of the 3-factor oblique DASS-Y model, with standardized parameter estimates. The lines indicate the three subscales of the DASS-Y 
depression, anxiety and stress and the factor structure and associations between the respective entries. The relationships between all pathways are 
presented as standardized pathway coefficients.

TABLE 2  Correlation coefficients for the reliability of DASS-Y and its subscales.

ω Cronbach’s α Domain-total 
correlation

ICC (95% CI)

Depression T1 0.853 0.853 0.910
0.897 (0.872 ~ 0.917)

T2 0.871 0.871 0.928

Anxiety T1 0.828 0.827 0.923
0.872 (0.841 ~ 0.897)

T2 0.854 0.854 0.948

Stress T1 0.844 0.840 0.943
0.855 (0.857 ~ 0.907)

T2 0.863 0.863 0.950

DASS-Y T1 0.935 0.935
0.901 (0.877 ~ 0.921)

T2 0.948 0.948
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scale with limited evidence in the Chinese population, we did not jump 
to conclusions after weighing the sample size (n  ≤ 500), the study 
context, and the purpose of the study, and further validation is needed 
with larger and more diverse populations in the future.

In the analysis of the convergent validity of the DASS-Y, it was 
observed that only the AVE of the depression subscale of T2 reached 
a satisfactory level of 0.500. However, according to Fornell and Larcker 
(1981), CR greater than 0.6 is sufficient to establish convergent 
validity, even if the AVE falls below 0.5. Upon conducting tests and 
retests, it was found that the CR values of all subscales exceeded 0.8. 
Therefore, the research maintains that the DASS-Y scale possesses 
acceptable convergent validity and good combinatorial reliability in 
assessing mental health issues among Chinese adolescents. These 
findings further corroborate the robust convergent validity and stable 
test structure of the DASS-Y.

As shown in the results, the DASS-Y and the GHQ-12 exhibited 
strong correlations. Both instruments include core dimensions that 
measure negative emotional states, such as depression, anxiety, and 
stress, and assess mental health status through a total score. These 
instruments effectively identify the core symptoms of depression and 
anxiety, which are crucial for assessing the severity of mental health 
problem (Li et al., 2009). Additionally, the DASS-Y was found to have a 
moderate correlation with the PSQI. Previous research has demonstrated 
that negative emotions, including depression and anxiety, impact sleep 
and are strongly associated with sleep quality (Xue et al., 2022). These 
results confirm that the DASS-Y serves as an effective tool for screening 
mental health problem such as depression and anxiety among adolescents.

As a convenient, brief, and non-professionally administered 
instrument for assessing mental health problems, this study 
demonstrated that Chinese adolescent students could effectively 
comprehend the item content and verbal presentation of the 
DASS-Y. Furthermore, laypersons were able to organize and complete 
the questionnaire with greater ease during the testing process. Notably, 
the questionnaire’s completion time, averaging 10 min, fell within the 
acceptable range for the participating students. Consequently, the 
DASS-Y provides an alternative testing tool for screening mental health 
problems among Chinese children and adolescents, thereby enriching 
the assessment toolbox available for this population. These findings 
may suggest that the DASS-Y should be included as a regular part of 
the mental health examination in regular student health screening in 
schools to routinely monitor the mental health status of students.

Limitations and future research

It is noteworthy that the present study also has some limitations. 
Firstly, the study specifically recruited students from grades 9 and 10, 

encompassing the junior high school and high school learning stages 
in China, with ages ranging from 14 to 18, however, this may limit the 
generalization of the findings to other age groups. Second, our study 
was conducted in only one region of China and lacked comparable 
data. Future studies could further enrich the dataset for cross-
population, cross-region and cross-country comparisons. Thirdly, the 
DASS-Y is a self-report scale that reflects individual’s situation during 
the past week. Given that negative emotional problems vary over time 
and according to personal feelings, and that there is as yet universally 
established standard for the time interval between repeated 
measurements, multiple sources of reporting should be adopted in the 
future, including parent-reported scales, teacher-reported scales, and 
structured interviews. Fourth, sample geographic, cultural, and 
linguistic contexts affect factor constructs and modeling, and future 
DASS-Y studies should be conducted in different regions, populations, 
and cultural contexts to further validate the applicability of the 
DASS-Y in the Chinese adolescent population. Finally, we did not 
discuss the discriminant validity of DASS-Y, despite its significance, 
as it was not the primary objective of this study, however, further 
in-depth discussion should be pursued in future research.

Conclusion

This study investigated the psychometric properties of the 
DASS-Y among Chinese adolescents. The results indicate that the 
DASS-Y demonstrates good internal consistency, test–retest stability, 
and correlational validity, has a reasonable factor structure, and can 
effectively differentiate depressive, anxiety, and stress symptoms 
among Chinese adolescents. These findings suggest that the DASS-Y 
can be a useful self-report measure for assessing common mental 
health problems (depression, anxiety) among Chinese secondary 
school students. We suggest that frontline teachers and school mental 
health counselors promote and utilize this valuable tool as an effective 
means of screening and assessing students’ mental health issues.
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Introduction: According to the theoretical model of Schema Therapy, each 
human being has basic needs that require natural satisfaction from childhood. 
When these emotional needs are frustrated, early maladaptive schemas (EMS) 
develop, leading to coping styles that are strategies to manage the pain 
caused by activated EMS. The study validates and standardizes the Schema 
Coping Inventory in the Italian population and evaluates correlations between 
psychological variables and the SCI.

Methods: We analysed data from a community sample of 602 Italian adults, 
aged between 18 and 69 years, who endorsed a structured questionnaire, 
involving demographic information, the Italian version of the SCI, and an array 
of theoretically related psychological constructs.

Results and discussion: Confirmative factor analysis corroborated the tridimensional 
structure of the SCI (Surrender, Avoidance, Overcompensation), both in terms of 
the overall goodness-of-fit of the model and the single items’ factor loading in 
the corresponding factors. The internal consistency turned out to be satisfactory. 
Construct validity was assessed through convergent and divergent (positive and 
negative) correlations with other coping style measures and psychopathological 
scales. Mean values and mean standard deviations are reported for the general 
population, for psychopathological clinical and non-pathological samples.

KEYWORDS

schema coping inventory, standardization, validation, maladaptive coping strategies, 
schema therapy

Introduction

Schema therapy (ST, Young et al., 2003) is an integrative therapeutic approach that combines 
elements of Gestalt and attachment theories alongside emotion-focused and cognitive-behavioral 
strategies. The main goal of ST is to identify clients’ unmet core needs and help them fulfill them 
in healthier, more functional ways. When emotional core needs are frustrated in early childhood 
or adolescence (resulting from situations such as abuse, neglect, or dysfunctional parenting), 
early maladaptive schemas (EMSs) can develop. These schemas are associated with coping 
strategies that were initially adaptive for managing difficult or threatening situations during 
childhood but may become maladaptive in adulthood, perpetuating the schemas.

Patients adopt these coping strategies as a means of survival in threatening situations 
during childhood, where such responses may have been the most effective way to manage 
those circumstances. However, these behaviors often become maladaptive in the patient’s 
current life, serving to reinforce the schemas.
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A recent meta-analysis of 33 studies (Pilkington et  al., 2021) 
supports the theory that childhood adversity is associated with the 
development of EMSs in adulthood. It further indicates that 
individuals who recall a lack of maternal warmth or nurturing often 
anticipate that their emotional needs will remain unmet. Additionally, 
the studies by Tsouvelas et  al. (2023a, 2023b), which examined 
children in residential care in Greece, demonstrated that schemas 
related to disconnection/rejection and impaired autonomy/
performance domains are predictive indicators of psychopathology. 
The authors concluded that assessing EMSs in children is crucial to 
prevent the establishment of psychopathological conditions.

Three coping styles have been identified: surrender (i.e., acting as 
if the schema were true), avoidance (acting as if the schema has to 
be  avoided or escaped), and overcompensation (acting as if the 
opposite of the schema were true). During the child’s development, 
such coping responses to activated schemas result in so-called ‘schema 
modes,’ which define the person’s momentary emotional-cognitive-
behavioral state. To make a clearer distinction, EMSs can be defined 
as traits. In contrast, schema modes (including coping modes) 
describe the momentary emotional-cognitive-behavioral state of the 
person, and they are considered state-based constructs (Arntz et al., 
2021). Coping strategies are considered over or covert responses to 
EMSs, activated in the “here and now” in reaction to the activation of 
underlying schemata. Furthermore, in contrast to EMSs, modes 
include more behavioral aspects. Overall, modes refer to (1) 
individuals’ emotional parts, the so-called child modes (i.e., feeling 
sad, lonely, abused, enraged, or impulsive); (2) parental introjected 
messages (i.e., punitive, critical, or perfectionistic inners); and (3) 
specific behavioral-coping responses (i.e., avoidance and 
overcompensation). The overcompensation coping (recently labeled 
as “inversion”) leads to a state in which the opposite of the EMS is felt 
and believed, and it is characterized by thoughts, emotions, and 
behaviors that serve to prove the contrary of the underlying specific 
schemata (Arntz et al., 2021). A previous study (Van Wijk-Herbrink 
et al., 2018) found a significant correlation between overcompensation 
and externalizing behavior.

The scientific literature on coping modes is scarce. Gulder Altuner 
and Yararbas (2024) found that childhood violence and illicit 
substance use were associated with EMSs, particularly with the coping 
strategies of overcompensation and avoidance. Tenore et al. (2018) 
focused on non-clinical subjects. They found that specific schemas 
(mistrust/abuse, vulnerability to harm, and high standards), modes 
(demanding parent), and coping styles (intra-psychic avoidance) were 
associated with precise peculiarities for obsessive-compulsive 
characteristics (washing, checking, and obsessions). In a study on 
temperament, Mairet et al. (2014) underline that more introverted 
individuals use more avoidant strategies and that the impact of EMSs 
on coping strategies is stronger than the influence of coping strategies 
on such schemas.

However, a recent international working group aims to construct 
a cross-cultural taxonomy of modes, also extending the theory 
underlying ST with new insights into emotional needs (Arntz et al., 
2021). Within this framework, there has also been a reconsideration 
of the purpose behind the different ways of coping with EMS 
activation, coming up with new labels for two of those: resignation 
instead of surrender and inversion instead of overcompensation (Zhu 
et al., 2023; Wang et al., 2023). At this moment, these new insights are 
being empirically tested and validated in over 30 countries. Within 

therapy, early identification of coping strategies might be particularly 
helpful in addressing the unhealthy ways by which the client deals 
with specific EMSs.

The schema coping inventory (SCI; Rijkeboer et al., 2010; Italian 
translation: Basile, unpublished) is a 12-item self-report questionnaire 
designed to investigate dysfunctional coping styles using the Schema 
Theory’s theoretical model. The SCI has a three-factor structure, and 
it enables measuring the three main coping responses identified by the 
ST model, namely surrender, avoidance, and overcompensation. 
Unfortunately, a peer-reviewed formal validation of the constructs and 
structure of the SCI is still missing, and that represents a limit of past 
literature that the present study addresses and aims to overcome.

On samples of the psychopathological clinic and non-clinic 
adolescents, Van Wijk-Herbrink et al. (2018) tested the three-factor 
structure of the SCI, obtaining some empirical evidence for the 
model’s fit. Means and standard deviations on the global and single 
SCI factors have been provided. Internal consistency, measured by the 
Cronbach’s alpha coefficient, was higher for the clinical sample 
(ranging from 0.71 to 0.78) than the non-clinical sample (from 0.61 
to 0.67). Significant correlations have been found between surrender 
and internalizing behavior problems, avoidance and internalization, 
overcompensation, and externalizing behavior. However, this study 
showed some limitations since it was carried out only on Dutch-
speaking adolescent groups, a limited variety of variables were used to 
prove concurrent validity, and limited statistical analyses were 
reported to demonstrate several types of validity.

In the interest of the clinical and scientific community, we need a 
systematic validation study of the SCI instrument with means and 
standard deviation values calculated on a more general adult 
population, possibly linking coping strategies to psychological and 
psychopathological characteristics (even if a detailed theoretical 
dissertation of psychopathological traits of coping strategies is beyond 
the aims of the present study). This study was driven by the need to 
obtain a tool to assess coping styles in a Schema Theory framework, 
which could be useful both in private and public health clinics and 
research activities. We chose the Italian population because of the 
SCI-translated version that we may use with our patients, but the 
results of this study can be generalized to other populations (of the 
Western countries, at least).

To assess the presence of psychopathological distress, each 
participant in the present study completed the symptom checklist 
90 (SCL90; Derogatis, 1994; It. transl.: Sarno et al., 2011). The aim 
was to provide useful statistical indexes (i.e., mean and standard 
deviations) for both non-pathological and pathological populations. 
Moreover, we hypothesize that the three coping strategies would 
be differently associated with psychopathological symptoms, with 
surrender being the most severe condition, particularly for its 
association with depressive status. The external validity of the SCI 
was determined by investigating the associations with the brief 
version of the COPE (Carver, 1997; It. transl.: Conti, 2010). Since 
avoidance is mostly employed in anxiety disorders, and particularly 
in social phobia (Bögels and Mansell, 2004), the Liebowitz Social 
Phobia Scale (LSPS; Liebowitz, 1987; It. transl.: Conti, 2010) was 
used to analyze the concurrent validity of the avoidance scale. 
We  also evaluated individual optimism versus pessimism, a 
depressive trait linked to surrender, using the revised version of the 
Life Orientation Test (LOT-R; Scheier et al., 1994). The validity of 
the Overcompensation scale was investigated by relating it to the 
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State–Trait Anger Expression Inventory (STAXI; Forgays et  al., 
1997) and the Single Item Narcissism Scale (SINS; Konrath et al., 
2014), respectively, since anger and narcissism are considered an 
expression of overcompensation and “inversion” of EMSs (Behary, 
2013). Finally, a low internal locus of control is associated with 
depressive symptoms and surrender style. Therefore, 
we administered the locus of control (LOC; Lumpkin, 1985) scale.

Therefore, the present study aimed to standardize mean and 
standard deviation values for population and demographic groups and 
validate the SCI in an Italian adult population. For this purpose, 
we selected independent scales measuring the theoretical construct of 
the SCI. Moreover, according to the previous literature (e.g., Moritz 
et al., 2016; Van Wijk-Herbrink et al., 2018), we hypothesize significant 
correlations between dysfunctional coping strategies and 
psychopathological symptoms, such as the association between 
avoidance and anxiety/phobia and depression; overcompensation and 
anger and narcissism; surrender and locus of control and depression.

Method

SCI—Italian version

The 12 items comprising the SCI (Rijkeboer et al., 2010) were 
translated and adapted for the Italian language according to APA 
standards (see Supplementary material). After the initial translation, 
which was made by two independent English translators, followed by 
a discussion and agreement on a common version, backward 
translation and agreement by the original author of the SCI were 
reached (Beaton et al., 2000). Responses to the items of this final 
version were given on a 7-point Likert scale ranging from 1 = totally 
disagree to 7 = totally agree.

Participants

We analyzed data from a community sample of 602 Italian adults 
(305 females) aged between 18 and 69 years (Mage = 33.7, 
SDage = 11.5). Participants were geographically distributed across the 
country (North = 48.5%, Centre = 26.2%, South = 16.9%, 
Islands = 8.3%). Regarding job positions, 33.6% declared themselves 
to be  students, 47.6% to be  engaged in full-time work, 14.3% to 
be  unemployed, and 3.5% were retired or houseworkers. As for 
educational level, 3.3% had a lower secondary school diploma, 45.5% 
a high school diploma, 44% a degree, while 7.1% had a postgraduate 
qualification. Participants were enrolled through Prolific, a web 
platform for data recruiting. The sample size was established using an 
a priori power analysis designed for structural equation models 
(Moshagen and Erdfelder, 2016). Following the indication of 
Moshagen and Erdfelder (2016), we set a threshold of 0.05 for root 
mean square error of approximation (RMSEA), an alpha of 0.05, a 
power of 0.90, and 51 model degrees of freedom. Analysis indicated a 
minimum sample size of 295 participants to achieve the desired power.

The study conforms to the ethical principles of good clinical 
practice, the Helsinki Declaration, and complies with the current 
regulations. The Independent Ethics Committee of Bambino Gesù 
Children’s Hospital (Protocol n. 1787/2019) approved it. The informed 
consent was obtained when the participants were enrolled in the study.

Measures

The following psychopathological scales have been administered 
in the study.

Schema Coping Inventory (Italian version): In the present research, 
the overall scale had a mean score of 3.47 (SD = 0.87), while surrender, 
avoidance, and overcompensation were associated with mean scores 
of 3.04 (SD = 1.24), 3.21 (SD = 1.24), and 4.16 (SD = 1.04), respectively. 
Descriptive statistics for the three dimensions and the overall scale 
across variables such as sex, age, education, parental status, clinical 
condition, and psychotherapy are shown in Table  1. The clinical 
cut-off of the SCL90 General Symptomatic Index (GSI) of 60 was used 
to categorize participants into “non-pathological” and 
“psychopathological” groups.

Brief COPE (Carver, 1997; It. transl.: Conti, 2010) is a 28-item 
scale, in which redundant items were dropped from the COPE (Carver 
et al., 1989) and only two items for each of 14 subscales were selected: 
Active Coping (M = 2.83, SD = 0.74, α = 0.75); Planning (M = 2.98, 
SD = 0.80, α = 0.81); Positive Reframing (M = 2.32, SD = 0.86, α = 0.82); 
Acceptance (M = 2.75, SD = 0.70, α = 0.56); Humor (M = 1.96, 
SD = 0.75, α = 0.66); Religion (M = 1.43, SD = 0.77, α = 0.87); Using 
Emotional Support (M = 2.27, SD = 0.89, α = 0.85); Using Instrumental 
Support (M = 2.37, SD = 0.87, α = 0.84); Self-Distraction (M = 2.50, 
SD = 0.79, α = 0.48); Denial (M = 1.35, SD = 0.62, α = 0.69); Venting 
(M = 2.15, SD = 0.76, α = 0.57); Substance Use (M = 1.24, SD = 0.58, 
α = 0.92); Behavioral Disengagement (M = 1.65, SD = 0.73, α = 0.78); 
Self-Blame (M = 2.76, SD = 0.78, α = 0.64).

Liebowitz Social Phobia Scale (LSPS; Liebowitz, 1987; It. transl.: 
Conti, 2010) is a 24-item scale employed to assess performance (13 
items) and social difficulties (11 items). Fear or anxiety in the specific 
situation and avoidance on a 4-point scale (from ‘none/ never’ to 
‘severe/usually’) were evaluated for each item separately. We computed 
the overall LSPS scores for each participant by summing anxiety and 
avoidance scores of both performance and social dimensions 
(M = 92.8, SD = 28.3, α = 0.97).

The revised version of the Life Orientation Test (LOT-R; Scheier 
et al., 1994) is a 10-item scale. Three items measure optimism, three 
measure pessimism, and four need fillers. Each item is scored on a 
4-point scale, from ‘strongly disagree’ to ‘strongly agree’ (M = 30.4, 
SD = 7.25, α = 0.85).

State–Trait Anger Expression Inventory (STAXI; Forgays et  al., 
1997) is a multidimensional measure of anger. We administered the 
10-item scale of the state anger dimensions, to which participants 
provided their rates on a 5-point Likert scale (M = 1.80, SD = 0.63, 
α = 0.91).

The Single Item Narcissism Scale (SINS; Konrath et al., 2014) is a 
unique item measure assessing narcissistic personality (M = 2.25, 
SD = 1.48). It represents a useful and reliable tool for researchers in 
preventing the use of longer measures. Participants were asked to rate 
the item on a 7-point Likert scale from 1 (not very true of me) to 7 
(very true of me).

Locus of Control (LOC; Lumpkin, 1985) is a 6-item scale aimed to 
assess the individual tendency to interpret the events of one’s life as 
products of one’s behavior or actions (I. LOC; M = 3.36, SD = 0.71, 
α = 0.53), or to interpret them as external causes independent of one’s 
will (E. LOC; M = 3.18, SD = 0.71, α = 0.54). Participants provided their 
answers on a 5-point Likert scale ranging from ‘strongly disagree’ (1) 
to ‘strongly agree’ (5).
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Symptom Checklist 90-Revised (SCL-90-R; Derogatis, 1994; It. 
transl.: Sarno et al., 2011) is a 90-item self-report inventory. Each item 
is scored on a 5-point Likert scale ranging from ‘completely disagree’ 
to ‘completely agree.’ SCL-90 provides information about 10 
dimensions of psychopathological distress in the last 7 days: 
somatization (M = 1.68, SD = 0.63, α = 0.87); obsessive-compulsive 
(M = 2.09, SD = 0.83, α = 0.89); interpersonal sensitivity (M = 1.87, 
SD = 0.76, α = 0.87); depression (M = 2.18, SD = 0.89, α = 0.93); anxiety 
(M = 1.74, SD = 0.73, α = 0.89); hostility (M = 1.63, SD = 0.66, α = 0.82); 
phobic anxiety (M = 1.37, SD = 0.59, α = 0.83); paranoid ideation 
(M = 1.79, SD = 0.77, α = 0.81); psychoticism (M = 1.51, SD = 0.55, 
α = 0.81); and sleep disturbance (M = 2.33, SD = 0.93, α = 0.58). It is also 
possible to obtain a Global Score Index (GSI), which provides 
information about the individuals’ overall distress level (M = 1.81, 
SD = 0.61, α = 0.98).

Data analysis

The present study aimed to investigate the factorial structure and 
psychometric properties of the Italian version of the SCI. To test the 
goodness-of-fit of the original three-factors (i.e., surrender, avoidance, 
and overcompensation) structure of Rijkeboer et  al. (2010), 
we  conducted a confirmatory factor analysis using the diagonal 

weighted least squares estimator (DWLS). The model fit was evaluated 
following the benchmarks provided by Hu and Bentler (1999). Given 
the sensitivity of the chi-square (χ2) statistic to sample size (Chen, 
2007), we mainly based on values above 0.90 for the Comparative Fit 
Index (CFI) and Tucker-Lewis index (TLI) and on values below 0.08 
for the root mean square error of approximation (RMSEA) and 
standardized root mean square residual (SRMR). The CFA was 
conducted using lavaan (Rosseel, 2012), an R package for structural 
equation modeling, using the RStudio graphical interface (Posit 
team, 2022).

To test the convergent and divergent validity, we  computed 
correlations between the dimensions of the SCI and the Brief COPE’s 
distinct dimensions of active coping, planning, positive reframing, 
acceptance, humor, religion, using emotional support, using 
instrumental support, self-distraction, denial, venting, substance use, 
behavioral disengagement, and self-blame. The significance level of 
each correlation was adjusted with the Bonferroni method, given the 
large number of multiple tests performed. Analyses were conducted 
using the Psych R package (Revelle and Revelle, 2015).

Concurrent validity was first investigated by computing 
correlations of SCI’s dimensions with conceptually concurrent 
measures, such as the Liebowitz Social Phobia Scale (Liebowitz, 1987; 
It. transl.: Conti, 2010), Life Orientation Test (Scheier et al., 1994), 
state anger dimension of the State–Trait Anger Expression Inventory 

TABLE 1  Descriptive statistics.

Variables Surrender Avoidance Overcompensation SCI_TOT

Mean (SD) Mean (SD) Mean (SD) Mean (SD) N

Sex

Male 2.89 (1.15) 3.20 (1.17) 4.18 (1.01) 3.42 (0.82) 297

Female 3.19 (1.30) 3.22 (1.31) 4.14 (1.06) 3.52 (0.87) 305

Age

18–25 3.32 (1.21) 3.25 (1.21) 4.42 (1.02) 3.66 (0.80) 214

26–35 3.34 (1.14) 3.43 (1.22) 4.21 (0.94) 3.65 (0.83) 130

36–45 2.84 (1.18) 3.20 (1.32) 4.04 (1.07) 3.36 (0.88) 152

45–69 2.41 (1.24) 2.89 (1.17) 3.71 (0.99) 3.00 (0.85) 106

Education

Secondary school 2.60 (1.10) 3.39 (0.93) 4.10 (1.14) 3.36 (0.81) 20

High school 3.17 (1.24) 3.29 (1.21) 4.18 (1.06) 3.54 (0.86) 274

Degree 3.03 (1.24) 3.16 (1.30) 4.16 (1.03) 3.45 (0.90) 265

Postgraduate 2.56 (1.03) 2.94 (1.21) 4.01 (0.92) 3.17 (0.72) 43

Parents

No 3.18 (1.22) 3.29 (1.24) 4.24 (1.02) 3.57 (0.84) 480

Yes 2.50 (1.14) 2.90 (1.21) 3.82 (1.04) 3.07 (0.87) 122

Clinical condition

Non-pathologicala 2.80 (1.12) 3.03 (1.16) 4.08 (1.03) 3.30 (0.80) 467

Psychopathological 3.90 (1.24) 3.84 (1.33) 4.43 (1.02) 4.06 (0.84) 135

Psychotherapy

No 2.91 (1.21) 3.14 (1.22) 4.12 (1.03) 3.39 (0.86) 429

Yes 3.37 (1.25) 3.39 (1.29) 4.24 (1.05) 3.67 (0.88) 173

Total 3.04 (1.24) 3.21 (1.24) 4.16 (1.04) 3.47 (0.87) 602

aBased on SCL90—GSI index.
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(Forgays et al., 1997), Single Item Narcissism Scale (Konrath et al., 
2014), Locus of Control (Lumpkin, 1985) and Symptom Checklist 
90-Revised (Derogatis, 1994; It. transl.: Sarno et al., 2011). Criterion 
validity was further investigated using a series of multiple regression 
models. The models included surrender, avoidance, and 
overcompensation as predictors and the distinct symptoms of 
SCL-90-R as criteria. Regression analyses aimed to further 
discriminate each SCI dimension and weigh their predictive power of 
symptomatic outcomes. Finally, we conducted univariate ANOVAs 
considering each dimension (recoded into tertiles) of the SCI as fixed 
factors and the total score (GSI) of the SCL-90-R as a criterion. These 
analyses merely provided a descriptive overview of the overall 
symptomatology across distinct levels of surrender, avoidance, 
and overcompensation.

Results

Confirmatory factor analysis

First, we tested the original three factors and the 12-item model 
of the SCI (Figure 1). The analysis revealed an acceptable model fit of 
this factorial structure within our community sample. Specifically, 
besides a significant Chi-square (χ2 = 210.83, df = 51, p < 0.001), 
we  found the considered incremental fit index to be  over the 
acceptability threshold of 0.90 (CFI = 0.92). Regarding the absolute fit 
indices, the analyses showed a value of 0.07 for the SRMR and 0.07 for 
the RMSEA with a 90% confidence interval ranging from 0.06 to 0.08. 
These findings suggested that the model’s fit to the observed data was 
acceptable (Table 2). Moreover, as seen in Table 3, the factor loadings 
of the items were moderate to high and significant, highlighting 
coefficients between 0.28 and 0.76 in their standardized version.

Internal consistency

To assess the internal consistency of the proposed scale, we tested 
its reliability within the interested community sample. We  also 
separately assessed the reliability of the three dimensions: surrender, 
avoidance, and overcompensation. The reliability analysis showed a 
satisfactory Cronbach’s alpha of 0.74 for the overall scale. The 
dimensions of surrender and avoidance yielded suitable results, with 
Cronbach’s alpha of 0.71 and 0.68, respectively. However, the 
dimension of overcompensation showed a low reliability coefficient 
(α = 0.47).

Convergent and divergent validity

We computed correlations with other theoretically convergent and 
divergent measures to test the convergent and divergent validity of the 
Italian version of the SCI. More specifically, we  investigated the 
associations of SCI’s dimensions with the distinct coping styles 
proposed by the Brief COPE. As shown in Table  4, we  found 
corroboration in favor of the construct validity of SCI. The dimension 
of surrender highlighted convergent associations with the maladaptive 
coping styles of denial (r = 0.25, p < 0.001), behavioral disengagement 
(r = 0.52, p < 0.001), substance use (r = 0.19, p < 0.001), and self-blame 

(r = 0.31, p < 0.001). The avoidance dimension showed significant 
positive associations with denial (r = 0.18, p < 0.01), behavioral 
disengagement (r = 0.36, p < 0.001), and self-blame (r = 0.16, p < 0.05). 
Overcompensation was not significantly related to any maladaptive 
coping styles of the brief COPE.

Surrender also showed significant divergent associations with 
‘functional’ coping dimensions of positive reframing (r = −0.29, 
p < 0.001), active coping (r = −0.40, p < 0.001), acceptance (r = −0.27, 
p < 0.001), and planning (r = −0.41, p < 0.001). Avoidance highlighted 
significant and negative relations with positive reframing (r = −0.23, 
p < 0.001), using instrumental support (r = −0.25, p < 0.001), active 
coping (r = −0.28, p < 0.001), acceptance (r = −0.18, p < 0.01), and 
planning (r = −0.26, p < 0.001). Avoidance was the unique SCI 
dimension significantly associated with using emotional support 
(r = −0.23, p < 0.01). Overcompensation was not significantly related 
to functional coping styles.

Concurrent validity

We computed correlations among each dimension of the SCI and 
several variables that may be  framed as their potential external 
criteria. Then, following the indication of Eid et  al. (2011) for 
comparing correlations from dependent samples, we also contrasted 
the emerged coefficients. As shown in Table 4, the Liebowitz Social 
Phobia Scale (LSPS) is positively related to Surrender and avoidance 
but not to overcompensation. The association between Surrender and 
LSPS was stronger than that with Avoidance (z = 7.41, p < 0.001). The 
three dimensions of SCI also correlated positively with anger (STAXI; 
see Table 4). In this case, the only relationships that differed were 
those with surrender and avoidance (z = 2.14, p = 0.02). As for 
narcissism, the analyses showed an inverse pattern: overcompensation 
was the unique SCI dimension to be  significantly related to it. 
Surrender, avoidance, and overcompensation correlated negatively 
with the LOT. The relationship with Surrender was stronger 
compared to that with Avoidance (z = −7.11, p < 0.001) and 
Overcompensation (z = −10.35, p < 0.001). In turn, the association 
between LOT and Avoidance was significantly stronger than that 
with overcompensation (z = −4.77, p < 0.001). A similar pattern was 
repeated with the Internal Locus of control. Both surrender and 
avoidance showed a significant correlation with the Internal Locus of 
control, with Surrender showing a significantly larger coefficient than 
avoidance (z = −4.18, p < 0.001), while overcompensation was not 
significantly related to the internal locus of control. As for the 
external locus of control, all the dimensions of SCI showed a positive 
relationship. However, surrender showed a higher coefficient than the 
other two (z = 1.92, p = 0.03; z = 3.24, p < 0.001, respectively, for 
avoidance and overcompensation), which were also different from 
each other (z = 1.80, p = 0.04). Finally, each dimension of SCI 
correlated positively with psychopathological symptomatology 
measured with SCL-90-R. Surrender had a stronger association with 
psychopathological symptoms than avoidance (z = 5.72, p < 0.001) 
and overcompensation (z = 7.47, p < 0.001). In turn, avoidance had a 
significantly stronger relation to symptomatology than 
overcompensation (z = 3.07, p < 0.001). To provide an overview of the 
psychopathological symptomatology for different levels of the three 
dysfunctional coping styles, we also implemented a series of ANOVAs 
(see Supplementary material).
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Multiple regression analyses

To further examine the criterion validity of SCI, we implemented 
a multiple regression model for each symptom dimension of the 
SCL-90-R (considered as a criterion) and the surrender, avoidance, 
and overcompensation dimensions as predictors. For the symptoms 
dimension of somatization, we found surrender as a unique significant 
predictor (β = 0.33, se = 0.046, z = 7.06, p <  0.001, 95%CI = 0.234, 
0.415). Both surrender (β = 0.52, se = 0.041, z = 12.8, p <  0.001, 
95%CI = 0.440, 0.600) and overcompensation (β = 0.11, se = 0.035, 
z = 3.17, p = 0.002, 95%CI = 0.042, 0.117) turned out to be positively 
associated with obsessive-compulsive symptoms. As for interpersonal 
sensitivity, all three of the SCI’s dimensions of Surrender (β = 0.44, 
se = 0.041, z = 10.9, p <  0.001, 95%CI = 0.362, 0.522), avoidance 
(β = 0.14, se = 0.041, z = 3.53, p <  0.001, 95%CI = 0.064, 0.223), and 
overcompensation (β = 0.06, se = 0.035, z = 3.17, p =  0.002, 
95%CI = 0.042, 0.117) simultaneously resulted as significant 
predictors. Depression symptoms was positively related only with 
surrender (β = 0.53, se = 0.040, z = 13.0, p <  0.001, 95%CI = 0.446, 

0.605). The anxiety dimension of SCL90-R was predicted by both 
surrender (β = 0.47, se = 0.043, z = 11.0, p <  0.001, 95%CI = 0.385, 
0.553) and overcompensation (β = 0.08, se = 0.036, z = 2.17, p = 0.031, 
95%CI = 0.007, 0.150), as well as Hostility (β = 0.25, se = 0.046, z = 5.40, 
p < 0.001, 95%CI = 0.158, 0.338; β = 0.22, se = 0.039, z = 5.72, p < 0.001, 
95%CI = 0.147, 0.300; respectively, for surrender and 
overcompensation). Phobic anxiety symptomatology was instead 
predicted by the dimensions of surrender (β = 0.35, se = 0.045, z = 7.82, 
p < 0.001, 95%CI = 0.147, 0.325) and avoidance (β = 0.11, se = 0.045, 
z = 2.42, p = 0.016, 95%CI = 0.020, 0.196). Paranoid ideation and 
psychoticism were both positively associated with all three dimensions 
of SCI (see Table 5). Finally, surrender only predicted sleep disturbance 
(β = 0.29, se = 0.047, z = 6.15, p < 0.001, 95%CI = 0.198, 0.385).

Discussion

In the present research, using a large community sample (N = 602), 
we provide empirical corroboration in favor of the factorial structure 
and psychometric properties of the Schema Coping Inventory 
(SCI-Italian version; Rijkeboer et  al., 2010). SCI measures 
dysfunctional strategies to cope with maladaptive early schemas. Such 
coping mechanisms refer to how a person deals with an internal 
experience (schema activation) rather than an external circumstance 
(Arntz et al., 2021). Means and standard deviations (for SCI and all 
the psychopathological questionnaires), confirmatory factor analysis, 

FIGURE 1

Factor structure of the Italian version of the schema coping inventory.

TABLE 2  Goodness-of-fit indicators for the 3-factor and 12-item model 
of the Italian version of schema coping inventory.

Models χ2 df CFI SRMR RMSEA

Sample (N = 602) 210.83 51 0.92 0.07 0.07 (0.062, 0.082)
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internal consistency, construct validity, and criterion validity analyses 
have been reported.

The factor analysis corroborated the tridimensional structure of 
the SCI, i.e., Surrender, Avoidance, and Overcompensation, both in 
terms of the overall goodness-of-fit of the model and the single items’ 
factor loading in the corresponding factors. The internal consistency 

of the whole scale turned out to be  satisfactory. Regarding the 
reliability of each of the three dimensions, we  found adequate 
coefficients associated with the dimensions of Surrender and 
Avoidance, while the dimension of Overcompensation showed a low 
reliability coefficient. Unfortunately, comparing this data with 
previous studies is impossible (Rijkeboer et  al., 2010; Van 

TABLE 3  Items’ factor loading for the 3-factor and 12-item model of the Italian version of the schema coping inventory.

95%CI

Factor Item β se z p Lower Upper

Surrender SCI_1 0.45 0.030 15.2 < 0.001 0.395 0.512

SCI_8 0.67 0.038 17.6 < 0.001 0.592 0.741

SCI_9 0.60 0.031 19.3 < 0.001 0.540 0.663

SCI_11 0.76 0.037 20.6 < 0.001 0.683 0.827

Avoidance SCI_3 0.47 0.031 15.1 < 0.001 0.409 0.531

SCI_6 0.66 0.035 19.2 < 0.001 0.594 0.729

SCI_7 0.62 0.035 17.7 < 0.001 0.550 0.687

SCI_10 0.61 0.033 18.1 < 0.001 0.540 0.670

Overcompensation SCI_2 0.57 0.056 10.1 < 0.001 0.456 0.676

SCI_4 0.43 0.048 8.89 < 0.001 0.333 0.521

SCI_5 0.28 0.042 6.66 < 0.001 0.197 0.361

SCI_12 0.38 0.045 8.52 < 0.001 0.294 0.470

TABLE 4  Intercorrelation of the schema coping inventory’s dimensions of surrender, avoidance, and overcompensation with brief cope’s dimensions, 
the Liebowitz Social Phobia Scale (LSPS), the Single Item Narcissism Scale (SINS), life orientation test-revised (LOT-R), trait anger (STAXI), internal 
(I. LOC) and external (E. LOC) locus of control.

Surrender Avoidance Overcompensation

P. Reframing −0.29*** −0.23*** 0.06

S. Distraction 0.11 0.12 0.07

Venting 0.12 −0.12 0.12

U. I. support 0.05 −0.25*** −0.02

Active coping −0.40*** −0.28*** −0.13

Denial 0.25*** 0.18** 0.03

Religion −0.11 −0.11 −0.06

Humor −0.03 −0.001 0.03

B. Diseng. 0.52*** 0.36*** 0.15

U. E. Support 0.09 −0.23*** 0.001

Substance Use 0.19*** 0.06 0.05

Acceptance −0.27*** −0.18** −0.12

Planning −0.41*** −0.26*** −0.11

Self-blame 0.31*** 0.16* 0.12

SCL-GSI 0.55*** 0.36*** 0.21***

LSPS 0.60*** 0.48*** 0.13

SINS 0.10 0.12 0.30***

LOT-R −0.64** −0.42*** −0.19***

STAXI 0.27*** 0.19*** 0.22***

I. LOC −0.41*** −0.26*** −0.09

E. LOC 0.37*** 0.27*** 0.18**

p is computed according to Bonferroni multiple tests adjustment; *p < 0.05, **p < 0.01, ***p < 0.001.
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TABLE 5  Multiple regression of surrender, avoidance, and overcompensation dimensions on SCL-90 symptomologies.

95%CI

Criterion Predictor β se z p Lower Upper

SOM Surrender 0.33 0.046 7.06 0.001 0.234 0.415

Avoidance 0.04 0.046 0.76 0.45 −0.056 0.125

Overcompensation 0.05 0.039 1.37 0.17 −0.023 0.130

O-C Surrender 0.52 0.041 12.8 0.001 0.440 0.600

Avoidance 0.03 0.041 0.63 0.53 −0.054 0.105

Overcompensation 0.11 0.035 3.17 0.002 0.042 0.177

INT Surrender 0.44 0.041 10.9 0.001 0.362 0.522

Avoidance 0.14 0.041 3.53 0.001 0.064 0.223

Overcompensation 0.10 0.035 2.97 0.003 0.035 0.171

DEP Surrender 0.53 0.040 13.0 0.001 0.446 0.605

Avoidance 0.06 0.040 1.43 0.15 −0.022 0.137

Overcompensation 0.06 0.034 1.07 0.08 −0.009 0.126

ANX Surrender 0.47 0.043 11.0 0.001 0.385 0.553

Avoidance 0.01 0.043 0.29 0.77 −0.071 0.096

Overcompensation 0.08 0.036 2.17 0.031 0.007 0.150

HOS Surrender 0.25 0.046 5.40 0.001 0.158 0.338

Avoidance −0.003 0.046 −0.07 0.94 −0.093 0.087

Overcompensation 0.22 0.039 5.72 0.001 0.147 0.300

PHOB Surrender 0.35 0.045 7.82 0.001 0.262 0.438

Avoidance 0.11 0.045 2.42 0.016 0.020 0.196

Overcompensation −0.009 0.038 −0.23 0.82 −0.083 0.066

PAR Surrender 0.24 0.045 5.20 0.001 0.147 0.325

Avoidance 014 0.045 3.15 0.002 0.054 0.232

Overcompensation 0.14 0.039 3.67 0.001 0.066 0.217

PSY Surrender 0.35 0.043 8.19 0.001 0.269 0.439

Avoidance 0.15 0.043 3.47 0.001 0.065 0.235

Overcompensation 0.08 0.037 2.14 0.033 0.006 0.151

SLEEP Surrender 0.29 0.047 6.15 0.001 0.198 0.385

Avoidance −0.06 0.047 −1.17 0.24 −0.148 0.038

Overcompensation 0.01 0.040 0.35 0.72 −0.065 0.093

Summary of explained variance for each multiple regression model: Somatization (SOM): R2 = 0.13; Obsessive-Compulsive (O-C): R2 = 0.32; Interpersonal Sensitivity (INT): R2 = 0.32; 
Depression (DEP): R2 = 0.33; Anxiety (ANX): R2 = 0.25; Hostility (HOS): R2 = 0.13; Phobic Anxiety (PHOB): R2 = 0.18; Paranoid Ideation(PAR): R2 = 0.15; Psychoticism(PSY): R2 = 0.23; Sleep 
Disturbance (SLEEP): R2 = 0.07.

Wijk-Herbrink et al., 2018). Convergent and divergent validity have 
been assessed by correlating the SCI scales with other measures 
indexing coping styles and psychopathological features.

The dysfunctional Surrender coping style of the SCI 
(SCI-surrender) significantly and positively correlated with other Brief 
COPE dimensions associated with depressive and surrender styles, 
i.e., denial, behavioral disengagement, self-blame, self-distraction, and 
substance use. In addition, SCI-surrender was negatively related to the 
‘functional’ coping dimensions of positive reframing, active coping, 
acceptance, and planning (Carver, 1997). These data may 
be  interpreted as evidence of multiple components in surrender, 
representing disengagement strategies (denial, self-distraction, and 
substance use) and/or responses to self-blame (Janovsky et al., 2023). 
All of them would work by blocking functional, active coping, such as 

planning, positive reframing, and, finally, hindering acceptance 
mechanisms. Notably, self-blame, together with behavioral 
disengagement and denial, represents significant components 
associated with avoidance behavior as well. SCI-avoidance showed 
moderately significant and negative correlations with use of 
instrumental support and use of emotive support, suggesting a specific 
reduction of social support searching in the case of avoidance (Polman 
et  al., 2010; Forbes et  al., 2020), whereas their correlations with 
surrender and overcompensation were null or weak. This evidence 
suggests that the use of an avoidance coping strategy is associated with 
a reduced use and expectation of different types of support: emotive 
and instrumental. Several significant correlations emerged between 
the three SCI factors and other psychopathological dimensions 
(Janovsky et  al., 2023). By contrasting correlation coefficients of 
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interest, we  found that surrender showed a significantly higher 
correlation with LSPS (Derogatis, 1994), measuring fear and anxiety 
in performance and social exposure than avoidance and 
overcompensation, which are significantly associated with social 
phobia (Beidel and Randall, 1994; Gonzalez Diez et  al., 2012). 
Surrender-LSPS association would sound contrary to expectations 
and suggests a possible pathological generalization of the surrender 
strategy even to anxiety disorders. Surrender and avoidance were 
associated with anger, whereas overcompensation showed the 
strongest correlation with narcissism, as hypothesized (Rosenthal and 
Hooley, 2010; Behary, 2013; Young et  al., 2003). As was found in 
earlier research (Van Wijk-Herbrink et al., 2018), overcompensation 
was mainly related to externalizing tendencies, as it was associated 
with, for example, narcissism and hostility. However, since we did not 
find significant correlations between overcompensation and other 
brief COPE factors, we suggest that a more defined operationalization 
and theoretical agreement on the construct should be achieved.

As predicted, the values on the LOT-R scale, assessing aptitude 
for optimism and pessimism, especially individual pessimism 
(Scheier et  al., 1994), were more strongly correlated with the 
surrender style than the other two styles. We found the same pattern 
for the correlations with locus of control (see also Reinert, 1997). 
These results might be  related to the belief people can have in 
perceiving themselves as less capable and skilled in facing the 
schema, feeling as if they are “a child” in a world defined by the 
representation of their underlying schema (Arntz et  al., 2021). 
Regarding the overall correlations with SCL-90 GSI, surrender 
showed the strongest correlation with the psychopathological global 
index, followed by avoidance and overcompensation, respectively. 
The evidence confirms the initial hypothesis of differential 
psychopathological sequela for the three coping strategies. Surrender 
was the dysfunctional coping style that was more strongly associated 
with the presence of psychopathological mechanisms, i.e., SCL-90 
psychopathological global index and specific measures, such as 
social phobia, anger, pessimism, and polarization of internal and 
external locus of control attribution. Surrendering as a coping 
strategy tends to develop earlier in childhood compared to 
overcompensation, particularly in highly dysfunctional contexts. As 
a result, it may lead to more severe and pervasive early maladaptive 
schemas (EMSs).

As the multiple regression analysis showed, SCI criterion validity 
has been investigated using the psychopathological dimensions of the 
SCL-90-R. The surrender strategy proved to be exclusive in explaining 
the variability of the dimensions of depression, somatization, and 
sleep disturbance. Therefore, surrender is attested to be the coping 
strategy associated with mood depression and its related symptoms. 
Surrender and overcompensation were significantly related to the 
‘anxiety’ dimensions of obsessive-compulsive, hostility, and anxiety 
(see also Tenore et al., 2018). Surrender and avoidance significantly 
explained phobic symptomatology, which is typically maintained by 
emotional and behavioral avoidance.

On the other hand, all three coping strategies were significantly 
related to the dimensions of paranoid ideation, psychoticism, and 
interpersonal sensitivity. As we can observe, the surrender factor is a 
good predictor for each psychopathological dimension of the SCL-90 
scale (see also Starcevic et al., 2015). The SCI validity is supported by 
the significant correlations with the COPE brief factors: once again, 
surrender showed strong correlations with dysfunctional coping 

strategies. Therefore, surrender coping is giving in to EMS, which will 
lead to vulnerable child modes, and it is more related to 
psychopathological features (i.e., depression, anxiety, OCD, and so on) 
with respect to avoidance and overcompensation.

In the schema therapy theory, Surrender is hypothesized to lead 
to, for example, the vulnerable child modes in which intense distress 
is experienced (Arntz et  al., 2021; Sójta and Strzelecki, 2023). As 
expected, Surrender had the strongest associations with 
psychopathological symptoms as measured by the SCL-90, such as 
depression, anxiety, obsessive-compulsive symptoms, somatization, 
and sleep problems. The hypothesized function of Avoidance is to 
escape the pain of the EMSs. In terms of overcompensation to deny 
the pain by assuming the opposite, in line with these functions, hardly 
any associations between avoidance or overcompensation and the 
symptoms indexed by the SCL-90 LSPS were found.

The results of our study are in line with the findings by Van Wijk-
Herbrink et al. (2018), that is, there is a significant association between 
dysfunctional coping styles and psychopathological traits. However, 
we overcome the limitations of data analysis and generalization found 
in the study by Van Wijk-Herbrink et al. (2018), which was conducted 
solely on a Dutch adolescent group consisting of both community and 
clinical samples with externalizing or personality disorders.

In our opinion, a clinically relevant limitation of the SCI 
questionnaire is the absence of a dimensional measure of a positive 
and functional coping strategy, which would allow classifying 
individuals’ behaviors even in an ‘adaptive functional’ profile, in line 
with previous tools, such as COPE Brief. Previous studies 
demonstrated that the use of positive coping strategies is correlated 
with a better quality of life and better capacity for resilience in people 
with psychiatric disorders (Chi et al., 2022; Tsouvelas et al., 2023a, 
2023b). On the contrary, the notable strength of the SCI is the reduced 
number of items and factors, which is useful in both research and 
clinical application.

In our opinion, SCI classification in surrender, avoidance, and 
overcompensation catches and summarizes the variety of 
dysfunctional coping behaviors in response to schema activation. In 
particular, the construct of ‘overcompensation’ highlights the 
importance of the ‘quantity’ dimension of a class of behaviors that may 
be functional and adaptive until a certain quantitative threshold but 
become dysfunctional beyond such a threshold. Such a hypothesis 
should be verified in future research. However, overcompensation, as 
defined right now, may be subject to several theoretical interpretations, 
and a more detailed operationalization would be helpful.

Limitations and conclusion

Some limitations need to be  acknowledged. A first limitation 
could be found in the use of a paid platform for the recruitment of 
participants. While Prolific is a highly effective participant recruitment 
platform, it has some limitations that can impact the quality of the 
collected data. One major issue is uncertainty about participant 
identity. Despite Prolific’s verification processes, it is not always 
possible to ensure that participants do not misrepresent their 
demographic data or update it inconsistently over time. Another 
potential issue is the lack of control over participants’ environments. 
It is difficult to control for variables such as distractions, the type of 
device used, or the environment the participant is in while completing 
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the questionnaire. This is a disadvantage compared to procedures 
carried out in controlled laboratory environments, where researchers 
can supervise participants in real time. However, Prolific stands out as 
a valuable alternative to other crowd-working platforms due to its 
clear guidelines for participants and researchers. One of its key 
advantages is transparency. Participants are fully informed that they 
are being recruited for research, and they understand the details 
regarding payment, treatment, and their rights and responsibilities 
within this context. For researchers, Prolific offers greater transparency 
about the participant pool than other platforms, allowing for more 
thorough screening based on various criteria before selecting 
participants for their studies (Palan and Schitter, 2018).

The sample may not fully represent the broader Italian population 
due to platform recruitment, particularly regarding socioeconomic or 
cultural diversity. Future research could address this limitation with a 
more diverse or clinically representative sample. However, data 
collection was implemented with accurate attention checks, which, if 
failed, led to the automatic exclusion of the participants and the 
non-registration of the related data. Thus, we obtained reliable data on 
which to base our analysis and the related evidence.

Another limitation might be traced to the low-reliability value of the 
overcompensation dimension of SCI, which mirrors the need for a more 
detailed theoretical definition of the construct and for the development 
of a new psychometrically robust instrument to measure dysfunctional 
coping styles derived from schema therapy-associated theory.

We can conclude that having measures describing the dysfunctional 
coping styles for psychological pain and stress allows us to (1) increase 
the patient’s awareness of his/her own coping style; (2) increase the 
patient’s awareness of other possible coping styles for stress and pain; (3) 
plan therapeutic actions addressing the dysfunctional style, aiming at 
modifying it, enlarging strategies’ variability, and hence working on 
cognitive flexibility, suggesting more functional strategies; and (4) 
increase awareness and acceptance of different coping styles into the 
framework of interpersonal systems, i.e., couple, family, clinical or 
rehabilitative pediatric team, professional team.
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Purpose: The purpose of this investigation is to assess and contrast the 
effectiveness of the two EuroQol five dimensions questionnaire (EQ-
5D) versions—EQ-5D-3L and EQ-5D-5L—in assessing one-year quality 
of life outcomes for patients with knee osteoarthritis (KOA) undergoing 
unicompartmental knee arthroplasty (UKA).

Material and method: From the medical records at the Honghui Hospital, 
Xi’an Jiaotong University, 402 individuals aged 50 and above, who were one-
year post-operation, were selected to fill out survey questionnaires during 
their return hospital visits. Of these, 231 respondents (57.5%) completed the 
questionnaire; 228 completed both versions, and 56 completed the EQ-5D 
retest questionnaire. The assessment included missing data, ceiling effects, 
informativity and discriminatory power, as well as response consistency, 
redistribution properties, and inconsistency. Reliability and validity were also 
evaluated.

Results: The results indicate that the EQ-5D-5L surpasses the EQ-5D-3L in 
construct validity, informativity, detection precision, and discriminatory power. 
Consistency reliability is also better in the EQ-5D-5L than in the EQ-5D-3L. Both 
instrument versions maintained reliable levels of test–retest reliability.

Conclusion: In patients with KOA undergoing UKA, the EQ-5D-5L has proven 
superior in measurement capabilities when compared with the EQ-5D-3L one-
year post-operation. Thus, it is advised to utilize the EQ-5D-5L for ongoing 
assessments of quality of life in this specific group of patients.

KEYWORDS

EQ-5D-3L, EQ-5D-5L, comparing, patient-reported outcome measures, 
unicompartmental knee arthroplasty

1 Introduction

The EuroQol five dimensions questionnaire (EQ-5D), created by the EuroQol Group, 
incorporates five dimensions and is globally recognized as one of the foremost patient-
reported outcome measures (PROMs) (1), extensively used in various countries. It employs 
distinct scoring algorithms across more than 20 nations (2, 3). This tool is essential for research 
in clinical and health services, economic analyses that compute cost per quality-adjusted life 
year, and has lately expanded its applications (4). Additionally, it provides an overarching 
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evaluation of health-related quality of life and complements specific 
instruments for knee evaluations (5). The EQ-5D was originally 
available only in the EQ-5D-3L, which includes five dimensions 
(mobility, self-care, usual activities, pain/discomfort, and anxiety/
depression), with each dimension having three functional levels (no 
problems, some problems, extreme problems). Building upon the 
EQ-5D-3L, the EQ-5D-5L was subsequently developed (6). The 
EQ-5D-5L includes five dimensions (mobility, self-care, usual 
activities, pain/discomfort, and anxiety/depression), with each 
dimension having five functional levels (no problems, slight problems, 
moderate problems, severe problems, extreme problems) (7, 8).

PROMs are increasingly popular in clinical assessments. To reduce 
patient burden while providing useful clinical information, clinicians 
should ensure the scales used are sensitive enough to changes and are 
also brief. The EQ-5D-3L has raised increasing doubts regarding its 
sensitivity to changes (5, 7, 9–12). Recent studies have indicated that the 
EQ-5D-5L, in comparison to the EQ-5D-3L, has shown improved 
sensitivity across various patient populations with different medical 
conditions. Zhu and colleagues (13) in the evaluation of EQ-5D across 
patients with breast cancer, colorectal cancer, or lung cancer, found that 
the EQ-5D-5L displayed improved performance in ceiling effects, 
reliability, and validity when compared to the EQ-5D-3L. In a study by 
Kontodimopoulos and colleagues (14), involving patients with 
rheumatoid arthritis, psoriatic arthritis, ankylosing spondylitis, and 
osteopenia/osteoporosis, the EQ-5D-5L demonstrated greater accuracy, 
consistency, and reliability compared to the EQ-5D-3L. For patients 
undergoing total knee replacement due to KOA, similar conclusions 
have been drawn regarding the responsiveness in preoperative and 
postoperative assessments (5, 10, 15–18), comparative studies on the 
construct validity of the EQ-5D-5L and EQ-5D-3L in this population 
have also shown that the EQ-5D-5L outperforms the EQ-5D-3L, for 
example, Greene and colleagues (10) along with Conner-Spady and 
colleagues (5) have established through their research that for individuals 
who have received total hip or knee replacements, the EQ-5D-5L offers 
improved construct validity compared to the EQ-5D-3L.

For patients undergoing UKA for unicompartmental osteoarthritis, 
the procedure is less invasive, with reduced bone loss and minimal 
blood loss. Compared to patients undergoing total knee arthroplasty, 
undergoing UKA patients experience a faster initial recovery and 
achieve better outcomes in functional results, pain assessment, revision 
rates, and complication incidence (19–21). Therefore, higher precision 
in assessment PROMs is required for evaluating this patient group. The 
measurement properties of both the EQ-5D-3L and EQ-5D-5L in 
patients undergoing UKA have already been demonstrated. However, 
only studies on the validity and responsiveness of individual versions 
exist. For example, Baryeh and colleagues (22) compared the 
relationship between patient satisfaction of UKA patients and 
preoperative and postoperative changes in EQ-5D-5L. Farrow and 
colleagues (23) compared the relationship between preoperative 
EQ-5D-3L scores and the extent of postoperative improvements in 

quality of life and joint function among patients who received total hip 
or knee replacements and those who underwent UKA.

Currently, no studies have compared the measurement properties 
of the two EQ-5D versions in patients undergoing UKA, and there is 
insufficient evidence to recommend either the EQ-5D-3L or 
EQ-5D-5L for assessing health status in this population. Therefore, 
this study aims to assess the measurement properties of both EQ-5D 
versions in evaluating one-year quality of life outcomes in patients 
post-UKA surgery.

2 Materials and methods

2.1 Data collection

In the medical records of the knee joint surgery department at 
the Honghui Hospital, Xi’an Jiaotong University, 402 patients aged 
50 years or older who had undergone UKA and were one-year post-
operation were selected. They were invited to complete 
questionnaires that incorporated both versions of EQ-5D and 
EQ-VAS, alongside general health-related measures like the Short 
Form-6 Dimension (SF-6D), and knee-specific PROMs, such as the 
Western Ontario and McMaster Universities Arthritis Index 
(WOMAC). Prior to questionnaire administration, the research 
objectives were clarified to the patients, and informed consent was 
secured. The sequence in which the two EQ-5D versions were 
presented was randomized, as was the order of domains within each 
EQ-5D in a subsequent retest. Exclusion criteria included illiteracy, 
lack of cognitive recognition, presence of severe chronic conditions 
such as malignant tumors, and cardiovascular or cerebrovascular 
diseases, along with psychiatric disorders. The study focused on data 
from patients who completed both EQ-5D versions for statistical 
purposes. Of the subjects approached, 231 individuals (57.5%) 
completed the questionnaires; 228 completed both versions. 96 
respondents were randomly informed to complete a retest 
questionnaire 2 weeks later, and 56 (58%) completed the EQ-5D 
retest questionnaire.

The study adheres to the principles of the Declaration of Helsinki, 
and ethics approval was obtained from the medical ethics committee 
of Honghui Hospital, Xi’an Jiaotong University (No.202201039).

2.2 Instruments

The EQ-5D instrument encompasses five dimensions: mobility, 
self-care, usual activities, pain/discomfort, and anxiety/depression. 
The EQ-5D-3L articulates each dimension across three levels, 
depicting 243 distinct health states, usually denoted as health carriers 
from 11,111 (indicating perfect health) to 33,333 (representing the 
poorest health condition) (7, 9, 24). Conversely, the EQ-5D-5L details 
each dimension through five levels (7, 9), thereby delineating 3,125 
distinct health states, conventionally reported from 11,111 (perfect 
health) to 55,555 (poorest health) (25). In addition to the EQ-5D-3L 
and EQ-5D-5L descriptive systems, the EQ-5D tool also includes a 
visual analog scale (VAS), EQ-VAS (2, 8), which is a separate 
component where health is self-rated on a 20-cm vertical scale, 
ranging from “Best imaginable health state” (100) to “Worst 
imaginable health state” (0) (8). Both the EQ-5D-3L and EQ-5D-5L 

Abbreviations: EQ-5D, EuroQol EQ-5D; BMI, Body Mass Index; SEM, Standard 

error of measurement; SDC, Smallest detectable change; ICC, Intraclass correlation 

coefficient; KOA, knee osteoarthritis; UKA, unicompartmental knee arthroplasty; 

PROMs, patient-reported outcome measures; SF-6D, Short Form-6 Dimension; 

WOMAC, Western Ontario and McMaster Universities Arthritis Index; VAS, visual 

analog scale.
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are designed to be completed within 2 to 5 min (10). The Chinese 
value sets for both EQ-5D-3L and EQ-5D-5L have been developed, 
with the value range for EQ-5D-3L being [−0.149, 1.000] and for 
EQ-5D-5L being [−0.391, 1.000] (where 1 represents a state of perfect 
health) (26, 27).

The SF-6D is a universal PROMs, defined by six hierarchical 
health dimensions: physical functioning, role limitations, social 
functioning, pain, mental health, and vitality. Each dimension is 
divided into 4 to 6 levels (9). A six-digit code represents an SF-6D 
health state, derived by selecting a level from each dimension, 
commencing with physical functioning and culminating in vitality (9). 
The code 111,111 denotes optimal health, while 645,655 represents the 
least favorable health condition (28).

The WOMAC is a 24-item knee joint disease-specific functional 
measure that encompasses three domains: pain, stiffness, and physical 
function (29–31). Each of the 24 questions is rated using either a 
Likert 5-point scale or a 100-mm VAS, with scores ranging from 
“none or 0” to “extreme or 100.” In this investigation, the VAS from 
the Fajardo version was employed. Patients are instructed on VAS 
usage before answering the questions (30, 31). Section A scores range 
from 0 to 500, Section B from 0 to 200, and Section C from 0 to 1700 
(30, 31). Higher scores reflect more pain, stiffness, and poorer physical 
function (30, 31).

2.3 Statistical analysis

To assess missing data, the collected dataset is analyzed to 
compare the two versions of EQ-5D, focusing only on samples with 
complete data for both versions in the statistical analysis. The 
evaluation includes examining the five items of EQ-5D, the index 
values, and the EQ-VAS. Shannon’s indices (H ′) and evenness index 
(J ′) are used to evaluate the informativity and discriminatory power 
of the two EQ-5D versions (32). Shannon index (H ′) expresses the 
absolute amount of informativity captured in a system. In this formula, 
H ′ is calculated as follows:

	
2

1
log

L
i i

i
H p p

=

′ = −∑

Where L denotes the number of response levels in a given 
dimension, and ip  represents the proportion of observations at the i
-th level (i = 1, …, L). As H ′ increases, more information is captured.

J ′ is the evenness index, representing the ratio of the observed H ′ 
to the maximum possible maxH . The formula for J ′ is:

	
maxHJ
H

=′
′

The maximum amount of information is obtained when the 
responses are uniformly distributed across all levels. Under these 
conditions, H ′ reaches its maximum value maxH  (1.58 for EQ-5D-3L 
and 2.32 for EQ-5D-5L) (16).

J ′ is used to assess the uniformity of information distribution, 
ranging from 0 to 1, with values closer to 1 indicating a more even 
distribution of information (16).

Previous studies have demonstrated variations within specific 
dimensions of EQ-5D, where responses from the EQ-5D-3L deviate 

by two or more levels compared to the EQ-5D-5L. The ‘New’ 
response classification signifies a one-level difference between the 
questionnaire versions, whereas an ‘Inconsistent’ response is 
characterized by alterations spanning two or more severity levels 
between the assessments (28, 33). Thus, the magnitude of 
inconsistency spans from 1 (representing a discrepancy of two 
levels) to 3 (indicating a discrepancy of four levels) (11). 
Calculations are performed to determine both the proportion of 
consistent versus inconsistent response pairs between the EQ-5D-3L 
and EQ-5D-5L and the average magnitude of these 
inconsistencies (11).

Compare the SDC for groups and individuals between the two 
versions of EQ-5D. The SDC for groups represents the minimum 
change necessary to identify a true difference within a population, 
whereas the SDC for individuals reflects the smallest detectable 
change for an individual. By comparing the two versions of EQ-5D, 
this approach enables assessment of the sensitivity of each version in 
detecting clinically meaningful changes. The SDCgroups and SDCindividuals, 
representing the smallest change in value for a scale that can 
be considered an actual change rather than a measurement error, are 
calculated using the following formula: SDCindividuals = 1.96·√2·SEM, 
and SDCgroup =  individualsSDC / n√ . Where SEM = SD·√(1-R), 
SD = the sample standard deviation, R = the calculated Intraclass 
correlation coefficient (ICC), and n is the sample size (34).

To assess the test–retest reliability of the EQ-5D tools, ICC are 
commonly employed, as they gauge the level of agreement or score 
stability across time. Test–retest reliability examines the 
consistency with which the EQ-5D-3L and EQ-5D-5L instruments 
produce similar outcomes when administered to the same patient 
group at two distinct time points (35). An ICC value of 0.70 or 
above is considered indicative of excellent test–retest 
reliability (35).

The internal consistency of the EQ-5D-3L and EQ-5D-5L versions 
is independently evaluated for each version through the application of 
Cronbach’s alpha, which serves as a standard metric for assessing 
internal reliability. This coefficient measures the extent to which the 
items within each version align as a cohesive group, thereby 
representing the proportion of variance in scores that can be attributed 
to differences among individuals rather than inconsistencies within 
the instrument. A comparative analysis of the Cronbach’s alpha values 
between the two versions enables an assessment of their respective 
internal consistency (36). A Cronbach’s alpha value above 0.7 denotes 
acceptable consistency, whereas values below 0.7 suggest poor 
consistency (1).

According to the Consensus-based Standards for the Selection of 
Health Measurement Instruments (35), examine the construct validity 
of both iterations of EQ-5D against the EQ-VAS, SF-6D, and WOMAC 
by means of hypothesis testing, juxtaposing the scores [assessing 
hypotheses via Spearman’s correlation (Rho)] (16). The magnitudes of 
these coefficients are interpreted as small correlation (Rho < 0.20), 
moderate correlation (0.20 ≤ Rho < 0.50), or high correlation 
(Rho ≥ 0.50). A comparison of the ceiling effects of the two versions 
is conducted. Given the focus on the postoperative recovery period in 
this survey, it is expected that there will be more ceiling effects and 
fewer floor effects. However, comparing the proportion of reduction 
in ceiling effects remains meaningful.

All statistical analyses were conducted using IBM SPSS Statistics 
version R26.0.0.0.
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3 Results

3.1 Data quality

Of the 402 patients who received invitations, 231 respondents 
(57.5%) completed the survey. Table 1 presents the characteristics of 
the 228 respondents who completed both versions of 
EQ-5D. According to widely accepted and recommended 
measurement standards (37), the sample size is adequate, meeting the 
Consensus-based Standards for the Selection of Health Measurement 
Instruments guidelines, which recommend at least 100 participants 
for studies assessing construct validity. Of the 96 patients who were 
randomly informed, 56 (58.3%) completed the retest questionnaire for 
both versions of EQ-5D. Table 1 presents the patient characteristics.

3.2 Informativity and discriminatory power

Figure 1 shows that Shannon’s H ′ ranges from 0.429 (Anxiety/
depression) to 0.773 (Pain/discomfort) for the EQ-5D-3L and from 
0.752 (Anxiety/depression) to 1.898 (Usual activity) for the 

EQ-5D-5L. The J ′ ranges from 0.271 (Anxiety/depression) to 0.489 
(Pain/discomfort) for EQ-5D-3L and from 0.475 (Anxiety/depression) 
to 0.676 (Usual activity) for EQ-5D-5L. As shown in Figure 1, overall, 
in terms of informativity and discriminatory power across all 
dimensions, the EQ-5D-5L consistently demonstrates higher H′ and 
J′ values compared to the EQ-5D-3L, indicating that the EQ-5D-5L 
provides greater informativity and discriminatory power than the 
EQ-5D-3L.

3.3 Re-allocation of attributes and 
inconsistency

Table 2 shows the redistribution properties of responses from 
EQ-5D-3L to EQ-5D-5L, along with the number of consistent and 
inconsistent response pairs. The table provides a cross-tabulation of 
dimension scores. In the reallocation characteristics of responses 
from the EQ-5D-3L to the EQ-5D-5L, there were 228 evaluations of 
both EQ-5D-3L and EQ-5D-5L, producing 1,128 response pairs, 
among which there were 12 inconsistent responses appearing in 12 
out of the 228 evaluations (5.3%). Two respondents selected “1” 
indicating no problems in the EQ-5D-3L Usual activities dimension, 
but selected “3” indicating moderate problems in the EQ-5D-5L 
Usual activities. Six respondents chose “2” indicating some problems 
in the EQ-5D-3L Mobility dimension, but selected “1” indicating no 
problems in the EQ-5D-5L Mobility. Two respondents selected “2” 
in the EQ-5D-3L Anxiety/depression dimension, but selected “1” 
indicating no problems in the EQ-5D-5L Anxiety/depression. Two 
respondents chose “3” indicating extreme problems in the 
EQ-5D-3L Pain/discomfort dimension, but selected “2” indicating 
moderate problems in the EQ-5D-5L Pain/discomfort. The rate of 
inconsistency in responses from EQ-5D-3L to EQ-5D-5L: Mobility 
and Self-care had an inconsistency rate of 2.6%. Usual activities, 
Pain/discomfort, and Anxiety/depression had an inconsistency rate 
of 0.9% (Figure 2).

3.4 Reliability

Figure 3 shows that the SDC at the individual level is 0.191 for 
EQ-5D-3L and 0.133 for EQ-5D-5L, while at the group level, it is 0.013 
for EQ-5D-3L and 0.009 for EQ-5D-5L. The measurement accuracy 
of EQ-5D-5L is higher than that of EQ-5D-3L. Figure 4 shows the 
test–retest reliability of EQ-5D, evaluated according to recommended 
and widely used measurement standards (ICC > 0.7) (37), indicating 
good test–retest reliability. The Cronbach’s alpha for within-group 
correlation is 0.881 for EQ-5D-5L and 0.710 for EQ-5D-3L.

3.5 Validity

Figure  5 shows the correlations between EQ-5D-3L and 
EQ-5D-5L dimensions, index scores, WOMAC, SF-6D, and EQ-VAS 
scores. All correlations were statistically significant with p ≤ 0.01. The 
Spearman correlation coefficients between the EQ-5D-3L dimensions 
and EQ-VAS range from 0.26 to 0.49, and for the EQ-5D-5L 
dimensions, from 0.41 to 0.72. Correspondingly, the correlation 
between the EQ-5D index and EQ-VAS are 0.63 and 0.77, respectively. 

TABLE 1  Patient characteristics.

Variable %

Age ≥ 60 178 (78.1%)

Female 164 (71.9%)

Male 64 (28.1%)

Years disease duration

Years ≤ 5 66 (28.9%)

5 < Years ≤ 10 102 (44.8%)

Years > 10 60 (26.3%)

Surgery joint side

Right 107 (46.9%)

Left 121 (53.1%)

Educational level

Primary or secondary 210 (92.1%)

Tertiary 18 (7.9%)

Living status

Alone 6 (2.6%)

With spouse 144 (63.2%)

With children 73 (32.2%)

BMI (kg/m2)

BMI ≤ 23.9 (underweight or healthy) 64 (28.1%)

23.9 < BMI ≤ 27.9 (overweight) 107 (45.0%)

BMI > 27.9 (obese) 57 (25.0%)

Occupation

Heavy manual worker 17 (7.4%)

Light manual worker 17 (7.4%)

Agricultural 24 (10.5%)

Retired 170 (74.6%)
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Compared to the EQ-5D-3L, all dimensions and index scores of the 
EQ-5D-5L show a high correlation with EQ-VAS. In terms of 
Spearman correlation coefficients with SF-6D, the EQ-5D-5L index 
and dimensions generally have higher correlations than the EQ-5D-
3L, ranging from 0.30 to 0.72 for EQ-5D-5L, compared to 0.22 to 0.55 
for EQ-5D-3L. In the correlation analysis with WOMAC, the 
EQ-5D-5L dimensions generally showed higher correlations than the 
EQ-5D-3L dimensions. The EQ-5D-5L index score correlated more 
strongly with WOMAC than the EQ-5D-3L index, which showed 
moderate correlations with stiffness and function (0.48 and 0.49 
respectively), and was highly correlated with pain and the overall score 
(0.50 and 0.53 respectively). The EQ-5D-5L index was highly 
correlated with all WOMAC dimensions (from 0.62 to 0.76). Overall, 
the EQ-5D-5L demonstrates higher correlations with both the overall 
and specific domain scores of WOMAC and SF-6D compared to the 
EQ-5D-3L. The same is true for their correlation with EQ-VAS. This 
indicates that the EQ-5D-5L has better construct validity. Compared 
to the EQ-5D-3L index, the EQ-5D-5L index demonstrates a 24.6% 
reduction in the ceiling effect.

4 Discussion

This study compares the psychometric properties of the 
EQ-5D-5L and EQ-5D-3L in KOA undergoing UKA. Compared to 
the EQ-5D-3L, the EQ-5D-5L showed superior performance across 
all dimensions in terms of absolute informativity (H ′) and the 
uniformity of information distribution (J ′). Consequently, the 
EQ-5D-5L exhibited greater informativity and discriminatory power. 

Both the EQ-5D-3L and EQ-5D-5L demonstrated good reliability. In 
terms of validity, the EQ-5D-5L also outperformed the EQ-5D-
3L. Our study suggests that the EQ-5D-5L is recommended for 
assessing quality of life in assessing one-year quality of life outcomes 
for patients with KOA undergoing UKA.

Current research indicates that the Shannon’s H ′ index for the 
dimensions of EQ-5D-3L and EQ-5D-5L ranges from 0.429 (Anxiety/
Depression) to 0.773 (Pain/Discomfort) and from 0.752 (Anxiety/
Depression) to 1.898 (Usual Activities), respectively. The J ′ index for 
the EQ-5D-3L and EQ-5D-5L dimensions ranges from 0.271 
(Anxiety/Depression) to 0.489 (Pain/Discomfort) and from 0.475 
(Anxiety/Depression) to 0.676 (Usual Activities). Overall, the 
EQ-5D-5L version exhibits greater Informativity and discriminatory 
power than the EQ-5D-3L. Compared to the EQ-5D-3L, the 
EQ-5D-5L adds two levels per dimension, expanding its sensitivity 
and applicability. This enhancement results in greater informativity 
and improved discriminatory power. This finding showing a strong 
consistency with the findings reported in other studies. Conner-Spady 
and colleagues (5) examined the informativity and discriminatory 
power of the EQ-5D in a cohort of 176 patients undergoing hip or 
knee replacement surgery due to osteoarthritis. Their findings showed 
that the EQ-5D-5L demonstrated greater informativity and improved 
discriminatory power compared to the EQ-5D-3L. Similarly, 
Michalowsky and colleagues (11) compared the psychometric 
properties of the EQ-5D-3L and EQ-5D-5L based on proxy ratings by 
informal caregivers and health professionals for patients with 
dementia. Their results also indicated that the EQ-5D-5L exhibited 
greater informativity and superior discriminatory power relative to 
the EQ-5D-3L.

FIGURE 1

Informativity and discriminatory power of EQ-5D: results for H ′ and J ′.
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According to the recommended and widely applied 
measurement standards (37), both versions of the EQ-5D have 
good test–retest reliability. No indications of consistent disparities 
between the initial and subsequent assessment outcomes are 
observed. The Cronbach’s alpha for within-group correlation is 
0.881 for EQ-5D-5L and 0.710 for EQ-5D-3L, indicating good 
internal consistency for both versions of EQ-5D (Cronbach’s alpha 
>0.7). The SDC at the group level for the EQ-5D-3L and 
EQ-5D-5L are 0.133 and 0.009, respectively, and at the individual 
level, they are 0.191 and 0.013, respectively. The EQ-5D-5L’s 
detection accuracy is higher than that of the EQ-5D-3L. These 
results are consistent with previous research by Garratt and 
colleagues (16) who examined patients undergoing surgical 
fixation for closed ankle fractures. In their study, the SDC values 
for the EQ-5D-5L index were reported as 0.02 at the group level 
and 0.20 at the individual level, underscoring the EQ-5D-5L’s 
greater sensitivity for detecting subtle changes in health status 
across both levels. Both studies demonstrate the sensitivity 
advantage of the EQ-5D-5L across different health states and 
patient populations. This finding further validates the reliability 
and applicability of the EQ-5D-5L in detecting subtle health 
changes across diverse populations.

Our findings indicated that the EQ-5D-5L demonstrated 
stronger construct validity coefficients with other health-related 
measures compared to the EQ-5D-3L, highlighting its enhanced 
sensitivity in evaluating postoperative quality of life. Similarly, 

Conner-Spady and colleagues (5) assessed the construct validity of 
the EQ-5D among 176 patients undergoing hip or knee replacement 
for osteoarthritis and found that the EQ-5D-5L showed better 
alignment with related health measures than the EQ-5D-3L, 
consistent with our findings. Greene and colleagues (10) further 
examined a cohort of total hip arthroplasty patients, observing that 
the EQ-5D-5L provided a more refined assessment of health-related 
quality of life compared to the EQ-5D-3L. Eneqvist and colleagues 
(38) in their study of Swedish total hip replacement patients, also 
confirmed that the EQ-5D-5L demonstrated superior construct 
validity coefficients.

Given the survey focus on one-year follow-up, it is expected that 
a significant portion of participants will reach optimal levels of health 
status. In this study, the ceiling effect observed for the EQ-5D-5L 
index decreased by 24.6% compared to the EQ-5D-3L index. Although 
systematic reviews comparing the EQ-5D-3L and EQ-5D-5L do not 
include populations with one-year follow-up, they have identified 
more substantial differences in ceiling effects, with the highest 
disparities reaching up to 30% (32). Recent findings have indicated a 
noteworthy decrease in the ceiling effect of the EQ-5D-5L when 
compared to the EQ-5D-3L in multiple recent investigations (5, 10, 
11, 18, 39).

This study’s focus on the postoperative recovery phase likely 
contributed to an elevated ceiling effect compared to other stages 
of disease progression. A key limitation is the absence of 
responsiveness assessments; future studies should include these to 

TABLE 2  Redistribution properties from EQ-5D-3L to EQ-5D-5L responses.

EQ-5D-5L Consistent Inconsistent

EQ-5D-3L Dimensions 1 2 3 4 5 n % n %

1 Mobility 168 22 0 0 0 190 100% 0 0%

Self-care 192 10 0 0 0 202 100% 0 0%

Usual activities 170 28 2 0 0 198 99.0% 2 1.0%

Pain/discomfort 96 90 0 0 0 186 100% 0 0%

Anxiety/depression 186 22 0 0 0 208 100% 0 0%

2 Mobility 6 18 12 2 0 32 84.2% 6 15.8%

Self-care 0 20 6 0 0 26 100% 0 0%

Usual activities 0 20 6 0 0 26 100% 0 0%

Pain/discomfort 0 32 6 0 0 38 100% 0 0%

Anxiety/depression 2 14 4 0 0 18 90.0% 2 10.0%

3 Mobility 0 0 0 0 0 0 0% 0 0%

Self-care 0 0 0 0 0 0 0% 0 0%

Usual activities 0 0 0 2 0 2 100% 0 0%

Pain/discomfort 0 0 2 2 0 2 50.0% 2 50.0%

Anxiety/depression 0 0 0 0 0 0 0% 0 0%

Consistent response 

pair

n 812 276 34 6 0 1,128 98.9% – –

% 71.2% 24.2% 3.0% 0.5% 0%

Inconsistent response 

pair

n 8 0 4 0 0 – – 12 1.1%

% 0.7% 0% 0.4% 0% 0%

Total response pair n 820 276 38 6 0 1,140 (100%)

Inconsistencies (marked in bold) are defined as differences of more than one between EQ-5D-3L and EQ-5D-5L response categories.
Redistribution properties from EQ-5D-3L to EQ-5D-5L responses of n = 228 EQ-5D-3L and EQ-5D-5L assessments, generating 1,128 response pairs 12 inconsistent pairs arise out of 12 of 228 
assessments (5.3%).
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FIGURE 2

Redistribution properties from EQ-5D-3L to EQ-5D-5L responses.

FIGURE 3

Comparison of EQ-5D index SDC and SEM results.
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FIGURE 4

The ICC for test–retest reliability of EQ-5D.

FIGURE 5

Spearman’s correlation for EQ-5D at the dimension level with WOMAC, SF-6D, and EQ-VAS. **p ≤ 0.01.
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assess the instruments’ sensitivity to change over time. As a single-
center study with exclusively Chinese participants, however, the 
generalizability of these findings may be  limited. Conducting 
research across multiple centers and diverse ethnic populations 
could provide a more comprehensive view of EQ-5D-3L and 
EQ-5D-5L performance in varied healthcare contexts. Additionally, 
extending follow-up beyond one year could further elucidate the 
EQ-5D’s capacity to reflect one-year quality of life changes. Finally, 
including other PROMs alongside EQ-5D would allow for a 
multidimensional assessment of health-related quality of life, and 
could help validate EQ-5D’s construct validity through 
comparisons with other established health-related quality of 
life instruments.

5 Conclusion

Overall, in patients with KOA undergoing UKA, one-year post-
operation, both versions were within acceptable performance ranges, 
with the EQ-5D-5L demonstrating superior performance. Therefore, 
the EQ-5D-5L is recommended for assessing quality of life in this 
patient group.
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Introduction: This study aimed to assess the psychometric properties of the 
Existential Fulfillment Scale (EFS) in a Chinese university student sample, emphasizing 
the cultural fit of the scale.

Methods: A cohort of 1,600 undergraduate students from six universities 
in Fujian Province completed questionnaires including the EFS, Meaning of 
Life Questionnaire (MLQ), Index of Well-Being (IWB), and Self-Depression 
Scale (SDS). We conducted item analysis, exploratory factor analysis (EFA), 
confirmatory factor analysis (CFA), and assessments of criterion-related validity, 
internal consistency, and test-retest reliability.

Results: The Chinese EFS consists of two dimensions—self-acceptance and 
self-breakthrough—across 14 items, reflecting cultural distinctions from the 
original model by combining the dimensions of self-actualization and self-
transcendence. This revised structure aligns with Chinese cultural perspectives 
on individual growth, where self-actualization often integrates aspects of self-
transcendence. The scale showed positive associations with the MLQ and IWB 
and a negative association with the SDS, supporting the scale’s criterion-related 
validity. Internal consistency ranged from 0.87 to 0.97, and test-retest reliability 
ranged from 0.75 to 0.83.

Discussion: These findings indicate that the Chinese EFS is a reliable tool for 
assessing existential fulfillment among Chinese university students.

KEYWORDS

existential fulfillment, reliability, validity, Chinese university students, confirmatory 
analysis (CFA)

1 Introduction

1.1 Conception of existential fulfillment

Existential fulfillment is a central construct in existential psychology and stands as a 
foundational element of Viktor Frankl’s theory of the “Existential Vacuum” and logotherapy 
(Loonstra et al., 2007). Frankl (1963) described the existential vacuum as a condition marked 
by an absence of meaning and purpose, which leads individuals to experience profound 
unease, emotional detachment, and a pervasive sense of life’s meaninglessness (Frankl, 1963; 
Yalom, 1980). This existential void is often accompanied by feelings of insecurity and 
desolation, as individuals struggle to find direction.

In contrast to the existential vacuum, existential fulfillment embodies a life enriched with 
significance and purpose (Längle et al., 2003; Loonstra et al., 2007). Frankl (1962) argued that 
the search for meaning is the most profound motivational force for humans, achieved through 
the pursuit and embodiment of life’s inherent values. This drive, termed the “will to meaning,” 
reflects humanity’s inherent quest to realize their potential and discover value in their existence 
(Frankl, 1962). Expanding on this, Rollo May introduced the concept of a “sense of existence” 
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or “sense of being,” emphasizing the experiential dimension of 
existential fulfillment. May’s approach highlighted key characteristics 
of existential experience: self-centering, self-affirmation, engagement, 
awareness, self-consciousness, and anxiety (May et  al., 1958; 
Yang, 1999).

Clinical and empirical research in psychology consistently 
highlights the central importance of existential fulfillment, recognizing 
it not only as a core aspect of personality but also as a crucial 
determinant of mental health. A wealth of studies have demonstrated 
strong correlations between existential fulfillment and various 
indicators of psychological well-being, including emotional stress 
levels, neuroticism, burnout, work engagement, internet addiction, 
vitality and self-awareness of health (Tomic and Tomic, 2008; Mausch 
and Rys, 2020; Längle, 2011; Längle et al., 2003; Tomic and Tomic, 
2011; Loonstra et  al., 2010; Levchenko, 2024; Mikhaylova and 
Dmitrieva, 2021; Riethof and Bob, 2019). Individuals with a strong 
sense of existential fulfillment exhibit an enhanced capacity for value-
based decision-making, personal goal setting, and extracting meaning 
from life (Yang, 1999). Conversely, those experiencing an existential 
vacuum face a heightened risk of mental health challenges, such as 
depression, anxiety, and despair, which can lead to a loss of creativity, 
freedom, and willpower, and, in severe cases, contribute to disorders 
such as schizophrenia (Längle et al., 2003; Frankl, 1962; Ratcliffe, 
2009). Echoing these sentiments, Rollo May posits that the erosion of 
existential fulfillment is central to mental illness, advocating for its 
restoration as a primary aim in psychotherapy (May et  al., 1958; 
Yang, 1999).

1.2 Measurement of existential fulfillment

Drawing upon the foundational principles of Viktor Frankl’s 
logotherapy and the concept of existential vacuum, Längle et al. (2003) 
initially defined existential fulfillment as a multidimensional 
construct, encompassing fundamental elements of human reality: self-
distance (perception), self-transcendence (value recognition), 
freedom (decision-making), and responsibility (acting). The Existence 
Scale (ES), developed by Längle et al. (2003), was designed to assess 
these existential competencies, evaluating individuals’ capacity to 
engage meaningfully with themselves and the world.

The ES comprises 46 items across four subscales—self-distance, 
self-transcendence, freedom, and responsibility—and utilizes a 
six-point Likert scale ranging from “fully disagree” to “fully agree.” 
Although its theoretical foundation was robust, confirmatory factor 
analysis (CFA) did not confirm the ES’s construct validity, as Brouwers 
and Tomic (2012) observed. This limitation sparked renewed interest 
in refining the conceptualization and measurement of existential 
fulfillment, prompting further development of assessment tools 
(Loonstra et al., 2007).

Prominent among these scholarly pursuits, Loonstra et al. (2007) 
made a significant contribution to existential psychology by refining 
and clarifying the concept of existential fulfillment, which they 
identified as an essential aspect of a meaningful and purpose-driven 
lifestyle. Their conceptualization, deeply rooted in humanistic-
existential psychology, integrates the philosophical principles of Viktor 
Frankl’s logotherapy, Irvin Yalom’s existential psychotherapy, the 
humanistic ideals of Abraham Maslow, Carl Rogers, and the existential 
humanism of Erich Fromm. This unified theoretical framework defines 
existential fulfillment as a life goal that fully honors the nature of 

human existence, acknowledging three fundamental limitations: the 
finality imposed by mortality, the boundaries of individual potential, 
and the constraints shaped by relationships with others and the larger 
world. To navigate these intrinsic limitations and achieve fulfillment, 
individuals are tasked with meeting three core existential needs: self-
acceptance, self-actualization, and self-transcendence.

The fulfillment of these three tasks is thought to culminate in 
existential fulfillment. According to the authors, self-acceptance 
involves a wholehearted embrace of one’s reality, including the 
acceptance of mortality, personal limits, and the recognition of one’s 
small role in a vast reality. Self-actualization is the process through 
which an individual realizes their intrinsic value and authentic 
potential. Self-transcendence, central to mental health, represents the 
cognitive ability to engage meaningfully with both one’s inner self and 
the external world (Loonstra et al., 2007).

To effectively measure existential fulfillment, a scale must meet 
two criteria. First, it should assess the degree to which people live with 
purpose and meaning, reflecting the nature of existential fulfillment 
as a life goal. Second, the scale should differentiate between various 
qualitative types of values, goals, and life meanings, distinguishing 
between extrinsic and intrinsic, as well as self-centered and self-
transcending, aspirations (Loonstra et al., 2007). Existing scales, such 
as the Purpose in Life Test (PLT; Crumbaugh, 1968), Life Regard 
Inventory (LRI; Battista and Almond, 1973), and Meaning in Life 
Scale (MLS; Steger et al., 2006), satisfy the first criterion by assessing 
life’s purpose and meaning. However, they fall short of distinguishing 
between self-alienated, self-actualizing, and self-transcending values, 
thereby failing to meet the second criterion (Loonstra et al., 2007). 
Hence, a new scale was deemed necessary.

Recognizing these considerations and drawing on an advanced, 
holistic understanding of existential fulfillment, Loonstra et al. (2007) 
developed the Existential Fulfillment Scale (EFS). The EFS 
encapsulates three core constructs of existentialism—self-acceptance, 
self-actualization, and self-transcendence—each representing distinct 
dimensions of existential fulfillment. Comprising 15 items, with five 
items for each dimension, the EFS is well-structured to assess these 
aspects. The CFA showed that, compared to four alternative models, 
the three-factor oblique model yielded the best fit, with a Root Mean 
Square Residual (RMR) of 0.08, Goodness of Fit Index (GFI) of 0.91, 
Adjusted Goodness of Fit Index (AGFI) of 0.88, Normed Comparative 
Fit Index (CFI) of 0.89, and Parsimony Normed Comparative Fit 
Index (PCFI) of 0.73. Additionally, significant correlations emerged 
between self-acceptance and self-actualization (r = 0.41, p < 0.001) 
and between self-actualization and self-transcendence (r = 0.40, 
p < 0.001), though no significant correlation was observed between 
self-acceptance and self-transcendence (r = 0.06, p > 0.05). These 
results have been corroborated by subsequent studies (Loonstra et al., 
2010; Tomic and Tomic, 2011; Bekenkamp et al., 2014; Kay, 2014, 
2019). Overall, the study supports the presence of three distinct but 
related dimensions within existential fulfillment, with internal 
consistency coefficients for self-acceptance, self-actualization, and 
self-transcendence at 0.74, 0.71, and 0.88, respectively.

However, the study did not examine several critical indicators of 
validity, including convergent, discriminant, and criterion-related 
validity, nor did it assess stability through test–retest reliability, which 
the authors acknowledge as a limitation. Furthermore, they 
recommend that future studies theoretically explore and empirically 
investigate the interrelationships among the three constructs of 
existential fulfillment in greater depth (Loonstra et al., 2007).
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Despite these limitations, the EFS has become widely accepted in 
empirical research on existential fulfillment, effectively replacing the 
Existence Scale (ES) in many studies (Loonstra et al., 2010; Tomic and 
Tomic, 2011; Bekenkamp et al., 2014; Kay, 2014, 2019; Tomic, 2016). 
The scale has consistently demonstrated strong reliability and validity 
across multiple studies and has been validated and applied in various 
cross-cultural contexts, underscoring its broad acceptance and esteem 
within the research community.

1.3 Existential fulfillment, well-being and 
depression

Existential fulfillment plays a crucial role in psychological health 
and life satisfaction, forming an integral part of an individual’s overall 
well-being (Tomic and Tomic, 2011). Frankl’s (2004) logotherapy 
underscores the centrality of the quest for meaning in human life, 
suggesting that achieving existential goals can foster fulfillment and 
enhance well-being. Tomic and Tomic’s (2011) findings support this, 
identifying a positive correlation between self-transcendence—a 
dimension of existential fulfillment—and well-being, particularly in 
professions with high interpersonal demands, such as nursing. 
Similarly, Bekenkamp et al. (2014) observed that elevated levels of 
self-actualization and self-acceptance contribute to better perceived 
physical health, a significant correlate of overall well-being. 
Collectively, these studies suggest that existential fulfillment serves as 
a protective factor against psychological distress and is a vital 
contributor to well-being.

Conversely, existential fulfillment is inversely related to 
depression, with a lack of meaning and purpose often preceding 
depressive symptoms and burnout (Shek et al., 2022; Alfuqaha et al., 
2021). Mascaro and Rosen (2008) found that a sense of existential 
meaning could predict lower depressive symptoms over time, while 
Längle et  al. (2003) and Loonstra et  al. (2010) demonstrated that 
higher levels of existential fulfillment were associated with reduced 
depression, especially in high-stress fields such as teaching. Thakur 
and Basu (2010) also identified a significant correlation between 
depression and existential meaning, suggesting that promoting 
fulfillment may be  an effective strategy for both preventing and 
alleviating depressive symptoms. These findings underscore the value 
of existential dimensions in both the understanding and treatment 
of depression.

1.4 The present study

China’s rapidly evolving socio-economic landscape has led to 
transformative shifts, moving beyond material scarcity and prompting 
heightened spiritual and existential inquiries among its people. This 
trend has given rise to various psychological challenges, including 
feelings of emptiness, a lack of purpose, and diminished spiritual 
direction (Wu, 2018; Zhang, 2018), thus intensifying the relevance of 
existential concerns in contemporary mental health discourse. Given 
this context, investigating the existential psychology of Chinese 
individuals has taken on both an urgent and a practical importance. 
However, empirical research into these existential challenges in China 
remains sparse, with few studies specifically addressing existential 
fulfillment. To address this gap, we  propose that adopting and 

adapting a relevant existential fulfillment scale could be a critical first 
step in advancing research in this field. Considering the dual priorities 
of reliability and validity, the EFS emerges as a well-suited instrument 
for revision to meet the specific demands of this research. Thus, this 
study aims to assess the psychometric properties of the EFS and 
evaluate its applicability within a sample of Chinese college students, 
who serve as a representative demographic for this research.

Our objectives are twofold: first, to validate the factorial structure 
of the EFS through item analysis and exploratory factor analysis 
(EFA); second, to establish the factorial validity of the EFS in 
alignment with previous research, confirm its criterion-related 
validity, and assess its reliability through internal consistency and test–
retest stability.

2 Materials and methods

2.1 Participants

Samples 1 and 2 were utilized for comprehensibility testing. 
Sample 1 included 25 undergraduate students from a university in 
Fujian Province, with 6 freshmen, 6 sophomores, 5 juniors, and 8 
seniors. This sample comprised 12 male and 13 female students, with 
a mean age of 20.18 years (SD = 1.98). Sample 2 matched this 
composition and was drawn from the same institution, consisting of 
7 freshmen, 8 sophomores, 5 juniors, and 5 seniors, including 11 male 
and 14 female students, with a mean age of 20.02 years (SD = 1.81).

Sample 3 was designated for Item Analysis and EFA. This group 
comprised undergraduates from six universities in Fujian Province, 
recruited via a stratified cluster sampling method based on academic 
disciplines, gender, and academic level. Of the 380 questionnaires 
distributed, 324 valid responses were returned, yielding a response 
rate of 85.3%. This sample included 141 males and 183 females, with 
a mean age of 20.31 years (SD = 2.11). Academic standings included 
95 freshmen, 83 sophomores, 75 juniors, and 71 seniors, representing 
diverse fields: 111 students from the Arts, 101 from Science and 
Technology, and 112 from other disciplines.

Sample 4 was used for CFA and internal consistency test. This 
sample, drawn again from undergraduates across the same six 
universities, was collected via stratified cluster sampling to reflect 
academic major, gender, and year. Of the 800 questionnaires 
distributed, 727 valid responses were collected, achieving a response 
rate of 90.9%. The sample included 321 males and 406 females, with a 
mean age of 20.67 years (SD = 1.98), and covered 171 freshmen, 173 
sophomores, 195 juniors, and 188 seniors across various disciplines: 
241 students from the Arts, 276 from Science and Technology, and 210 
from other fields.

Sample 5 and Sample 6 were used to assess criterion-related 
validity. Sample 5 included 317 students (131 male, 186 female, mean 
age = 21.03 years, SD = 1.62) from a university in Fujian Province, 
who completed the EFS, Meaning of Life Questionnaire (MLQ), and 
Index of Well-Being (IWB). Sample 6 comprised 33 students (15 male, 
18 female, mean age = 20.84 years, SD = 1.25), who completed the EFS 
and the Self-Depression Scale (SDS).

Sample 7 was used to evaluate test–retest reliability, including 149 
undergraduates (61 male, 88 female, mean age = 20.67 years, 
SD = 1.24) from a university in Fujian Province. Participants 
completed the questionnaire twice over a two-week period.
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Each of these samples was independently recruited, with no 
overlap among participants. Samples 1–7 were initially utilized for the 
original analyses as described previously. However, to maximize the 
utility of these samples and provide additional evidence of validity and 
reliability, cross-validation analyses were subsequently performed 
as follows:

	•	 CFA was first conducted on Sample 4 as the primary analysis, 
followed by CFA on Sample 5 to provide additional structural 
validity evidence.

	•	 Internal consistency reliability analysis was initially conducted on 
Sample 4 and was later extended to Samples 5 and 7 to enhance 
the robustness of reliability evidence.

2.2 Measures

2.2.1 Existential fulfillment scale (EFS)
The EFS, developed by Loonstra et al. (2007), includes 15 items 

designed to measure key dimensions of existential fulfillment across 
three factors: self-acceptance, self-actualization, and self-
transcendence. Responses are captured on a 5-point Likert scale 
ranging from 1 (“not at all”) to 5 (“fully”), with higher scores indicating 
greater existential fulfillment.

2.2.2 Meaning of life questionnaire (MLQ)
The MLQ, initially developed by Steger et  al. (2006) and 

subsequently translated and revised by Wang and Dai (2008), was 
employed in this study. Comprising 10 items, the MLQ captures two 
core dimensions: the pursuit of meaning (seeking) and the presence 
of meaning in life (experiencing). In this study, the internal 
consistency reliability coefficients for the total scale, as well as the 
two subscales for seeking and experiencing meaning, were 0.84, 
0.68, and 0.69, respectively, indicating a satisfactory level 
of reliability.

Since the EFS draws on Viktor Frankl’s logotherapy framework, as 
elaborated by Loonstra et  al. (2007), it was hypothesized that 
existential fulfillment would conceptually overlap with the sense of 
meaning in life. Consequently, the MLQ scores were included as a 
criterion-related validity indicator, with the expectation of a positive 
correlation between the MLQ and EFS scores.

2.2.3 Index of well-being (IWB)
The IWB, originally created by Campbell et al. (1976) and adapted 

by Wang et al. (1999), was also utilized in this study. This scale consists 
of two components: a general affective index with 8 items and a life 
satisfaction index comprising a single item. The overall score is 
computed by combining the average score of the Overall Emotionality 
Index with the Life Satisfaction Index score, which is weighted at 1.1 
to reflect its relative importance. Previous studies report a test–retest 
reliability of 0.849 for the IWB (Wang et al., 1999). In this study, the 
internal consistency of the total scale and the general affective index 
were 0.82 and 0.87, respectively, indicating strong reliability.

Clinical and empirical research in psychotherapy consistently 
links existential fulfillment with subjective well-being (Tomic and 
Tomic, 2008; Mausch and Rys, 2020). Thus, IWB scores were 
incorporated to assess the criterion-related validity of the EFS, with a 
hypothesized positive correlation between these two scales.

2.2.4 Self-depression scale (SDS)
The SDS, originally developed by Zung and cited in Wang et al. 

(1999), was used in this study as a measure of depressive symptoms. 
This 20-item scale is organized into four dimensions: psychotic-
affective symptoms (2 items), somatic disorders (8 items), 
psychomotor disorders (2 items), and psychological disorders of 
depression (8 items). The SDS evaluates the severity of depressive 
symptoms experienced by participants over the preceding week. 
Internal consistency reliability for the total scale and its four 
subscales in this study were 0.79, 0.77, 0.72, 0.74, and 0.67, 
respectively.

In line with Frankl’s (1962) logotherapy, which positions the 
“existential vacuum” as an antithesis to existential fulfillment and 
associates it with depressive symptoms, the SDS was included as a 
criterion-related validity measure for the EFS. It was hypothesized 
that EFS scores would negatively correlate with SDS scores, 
reflecting the inverse relationship between existential fulfillment 
and depressive symptoms.

2.3 Procedure

2.3.1 Data collection
The study protocol was approved by the Ethical Review Board of 

the School of Psychology at Fujian Normal University (Protocol No. 
Psy240051). Samples 1 and 2 were collected for comprehensibility 
testing by recruiting students from the researcher’s institution to 
complete an online questionnaire. For Samples 3 through 8, 
participants were independently recruited from six universities across 
Fujian Province through collaborations with faculty members who 
facilitated student recruitment in their respective classes. Each sample 
was recruited separately, ensuring there was no overlap 
among participants.

To strengthen the validity and generalizability of the findings, 
independent samples were designated for each stage of analysis, 
including item analysis, EFA, CFA, criterion-related validity and 
reliability testing. This approach reduced potential biases from 
overlapping samples and enhanced the reliability of the scale’s 
validation across different datasets. By using distinct samples for 
structural validation and criterion-related validity assessments and 
reliability testing, each analysis phase could contribute independently 
to a comprehensive evaluation of the scale’s psychometric properties.

Drawing on prior experience, the research team anticipated 
that including too many items in a single questionnaire could lead 
to fatigue or irritability among Chinese college students, 
potentially affecting response quality. Therefore, data collection 
was conducted in phases, aligning with each analytical objective 
to optimize data validity. For instance, during the CFA phase, 
participants were asked only to complete the EFS, minimizing 
respondent fatigue and enhancing data accuracy for 
structural examination.

Initially, the MLQ and IWB were selected as criterion measures to 
assess the criterion-related validity of the EFS. However, after 
analyzing data from these scales, the strong relationship between 
existential fulfillment and mental health became apparent. To further 
reinforce the criterion-related validity of the EFS, the SDS was 
included as an additional criterion, prompting the recruitment of 
Sample 6 specifically for this purpose.

106

https://doi.org/10.3389/fpsyg.2024.1497422
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Chen et al.� 10.3389/fpsyg.2024.1497422

Frontiers in Psychology 05 frontiersin.org

2.3.2 Translation of instrument
Dr. Welko Tomic, one of the original authors of the EFS, authorized 

the adaptation of the scale for use in Chinese. The translation process 
followed rigorous standards to ensure fidelity to the original English 
version, as outlined by the International Test Commission (ITC) 
guidelines1. In this study, the EFS was translated into Simplified Chinese 
and then back-translated into English through a multi-stage process 
designed to ensure conceptual, semantic, and cultural equivalence. 
Initially, a bilingual psychology researcher with a year of study 
experience in the United  States translated the English version into 
Simplified Chinese, carefully preserving the meaning of the original 
items. Another bilingual psychology researcher, holding a Ph.D. from a 
U.S. university, then back-translated the Chinese version into English. 
Both translators were native Chinese speakers proficient in English, 
ensuring linguistic accuracy and cultural sensitivity. To assess conceptual 
equivalence, a panel of psychology experts familiar with existential 
fulfillment constructs in both Chinese and Western contexts reviewed 
the translated items. This review ensured that the items retained the 
underlying constructs of the original scale. Semantic equivalence was 
further tested with a pretest involving 25 bilingual participants, who 
rated the clarity and similarity of meaning between the English and 
Chinese items. Discrepancies were resolved through consultation with 
the translators. Cultural relevance was validated by consulting Chinese 
psychologists experienced in cross-cultural research, who reviewed each 
item for appropriateness in the Chinese university student context. The 
English back-translation was then sent to Dr. Tomic, who confirmed its 
accuracy, endorsing the adapted scale for use in the Chinese context.

An initial comprehensibility assessment was subsequently 
conducted. A sample of 25 university students from various academic 
disciplines (Sample 1) was asked to rate the clarity of each translated 
item on a 5-point Likert scale, where 1 indicated “difficult to 
comprehend” and 5 represented “fully comprehensible.” Participants 
were encouraged to explain any item rated below 4 to clarify areas 
needing improvement. Results revealed that items 1, 10, and 13 scored 
below 4, with comments indicating that these items were “not easy to 
understand” or “too broad.” Based on this feedback, the research team 
implemented targeted revisions to improve clarity.

A second comprehensibility test was conducted after these 
revisions. A new cohort of 25 college students, representing a range of 
academic majors, genders, and grade levels (Sample 2), assessed the 
scale’s clarity using the same 5-point Likert scale. This time, no 
complaints were raised regarding the phrasing, and all 15 items scored 
4 or above, indicating high understandability.

Finally, the finalized Chinese version of the EFS, with response 
options identical to the original scale, was established for use in this study.

2.4 Data analysis

Initially, item analysis for the EFS was conducted using corrected 
item-total correlations, following the methodological approach 
outlined by Wu (2010).

Subsequently, EFA of the EFS was performed using SPSS software, 
version 19.0. The factor structure of the EFS items was determined 

1  https://www.intestcom.org/files/guideline_test_adaptation_2ed.pdf

through Principal Axis Factoring analysis, followed by Promax 
rotation to enhance factor interpretability.

To assess construct validity, CFA of the Chinese EFS was conducted 
using Mplus software, version 8.3. This analysis aimed to confirm that 
the indicators measured corresponded to three underlying latent factors. 
Established criteria for an adequate model fit were applied, targeting a 
CFI and Tucker–Lewis Index (TLI) of 0.90 or above, and a Root Mean 
Square Error of Approximation (RMSEA) and Standardized Root Mean 
Square Residual (SRMR) of 0.08 or below, in line with methodological 
guidelines provided by Byrne (1994) and Hu and Bentler (1995).

The criterion-related validity of the Chinese EFS was subsequently 
examined using the Chinese versions of the MLQ, IWB, and SDS.

Finally, the internal consistency of the Chinese EFS was evaluated 
by calculating the composite reliability, with higher values indicating 
greater internal consistency. Additionally, the test–retest reliability of 
the EFS was assessed with a two-week interval to confirm 
temporal stability.

3 Results

3.1 Item analysis

An item analysis was conducted on data from 324 participants in 
Sample 3. The analysis indicated that Item 8 had a total correlation 
coefficient of 0.35, which fell below the threshold of 0.40. 
Consequently, in accordance with the screening criteria outlined by 
Wu (2010), this item was excluded. The remaining 14 items showed 
correlation coefficients above 0.40, ranging from 0.41 to 0.76, and 
were statistically significant.

Next, participants were subsequently divided into high and low 
groups based on the upper and lower 27% of their total scores. A 
Multivariate Analysis of Variance (MANOVA) with a Bonferroni 
correction was applied to compare two groups. The results indicated 
a significant multivariate effect for group, with Pillai’s Trace, Wilks’ 
Lambda, Hotelling’s Trace, and Roy’s Largest Root all yielding a 
significant F-value of 57.99, df = 14, 186, p < 0.001, and a large effect 
size (Partial Eta Squared = 0.81). This suggests that the group variable 
significantly influenced the scores on the items.

Subsequent pairwise comparisons, adjusted for multiple 
comparisons using the Bonferroni method, revealed significant mean 
differences for all 14 items between the two groups. Each item 
demonstrated a statistically significant difference at the 0.05 level, with 
all p-values being less than 0.000, indicating a strong and consistent 
pattern of group differences across all items. The mean differences 
ranged from 0.78 to 1.44, with standard errors varying between 0.10 
and 0.14, and all 95% confidence intervals excluding zero, confirming 
the significance of the observed differences.

In summary, the MANOVA and Bonferroni-adjusted pairwise 
comparisons provided robust evidence that the two groups significantly 
differed on all 14 items, affirming each item’s discriminative capability.

3.2 Exploratory factor analysis (EFA)

Exploratory factor analysis was conducted using data from Sample 
3 (Table 1). The Kaiser–Meyer–Olkin (KMO) measure was 0.840, and 
Bartlett’s test of sphericity yielded a chi-square value of 1258.319 
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(p < 0.001), confirming the data’s suitability for factor analysis. A 
Principal Axis Factoring analysis with Promax rotation identified 
three factors with eigenvalues greater than 1 (1.13, 1.89, and 4.43), 
explaining 53.22% of the variance, which is close to the acceptable 
threshold of 50% (Wu, 2010). Factor loadings ranged from 0.48 to 
0.79, with all items meeting the communality criterion (≥0.4). Inter-
factor correlations were 0.53 between Factors 1 and 2, 0.32 between 
Factors 1 and 3, and 0.64 between Factors 2 and 3.

Two notable discrepancies emerged when comparing the adapted 
scale to the original. First, the self-acceptance dimension was reduced 
to four items after the exclusion of Item 8. Second, some items were 
reassigned: Item 4 (“I feel incorporated in a larger meaningful entity”) 
and Item 6 (“I think I am part of a meaningful entity”), originally under 
self-transcendence, were moved to self-actualization, while Item 14 (“I 
completely approve of the things that I do”) and Item 15 (“My ideals 
inspire me”), initially categorized as self-actualization, were shifted to 
self-transcendence. Despite these adjustments, the factors retained 
their original names, aligning with the theoretical basis of the scale. 
These adjustments are discussed further in the discussion section.

Additionally, several items in Factors 2 and 3, such as Items 2, 5, 
6, 7, 9, 14, and 15, had loadings above 0.4 on both factors. Item 5 
showed equal loadings of 0.50 on both, raising the question of whether 
these could be considered a single factor, which will be explored in 
the CFA.

3.3 Confirmatory factor analysis (CFA)

The CFA was conducted using Mplus version 8.3 on a dataset of 
727 valid responses from Sample 4, with parameters estimated via 
robust maximum likelihood (MLR) estimation. Following the 
original structural framework of the EFS, a three-factor model (M3) 
was created to represent the dimensions of self-acceptance, self-
actualization, and self-transcendence. To enable comparative analysis, 
two alternative models, M1 and M2, were also tested.

M1 was a single-factor model where all items load onto a single 
construct. This model was tested to explore whether existential 
fulfillment could be  validated as a unified psychological entity, 
aligning with one of the original objectives set by Loonstra 
et al. (2007).

M2 was a two-factor model in which self-acceptance forms one 
factor while self-actualization and self-transcendence combine into a 
second factor. This model addresses discrepancies in item allocation 
noted between the original EFS and its Chinese adaptation during 
EFA and is theoretically supported by Frankl’s (1962) assertion that 
self-actualization is often contingent upon self-transcendence, 
suggesting a potential linkage.

Model fit indices, summarized in Table 2, indicated that the three-
factor model achieved the best fit, though the two-factor model was 
also acceptable, with both models meeting established criteria for 
goodness-of-fit.

To further evaluate the structural validity of the three-factor 
model compared to the two-factor model, we  analyzed the total 
scores, individual factor scores, and inter-factor correlations for each 
model. Findings are as follows:

In the three-factor model, the total scale score showed significant 
associations with self-acceptance (r = 0.62, p < 0.001), self-
actualization (r = 0.89, p < 0.001), and self-transcendence (r = 0.85, 
p < 0.001). Self-acceptance correlated moderately with both self-
actualization (r = 0.30, p < 0.001) and self-transcendence (r = 0.22, 
p < 0.001), while self-actualization demonstrated a strong correlation 
with self-transcendence (r = 0.76, p < 0.001).

As observed in the EFA, many items within the self-actualization 
and self-transcendence dimensions had high loadings on both factors, 
and the CFA fit indices further indicated that a two-factor model—
where self-actualization and self-transcendence are combined into a 
single factor—was also viable. Additionally, correlation analyses 
among the three factors revealed a significant and high correlation 
between self-actualization and self-transcendence. Collectively, these 
findings suggest that, in the Chinese context, self-actualization and 

TABLE 1  Standardized factor loadings of the Chinese EFS.

Item Item content Factor 1 Factor 2 Factor 3

1 I often feel uncertain about the impression I make on other people 0.49 0.22 0.35

3 I do a lot of things that I would actually rather not do 0.67 0.31 0.16

11 I find it very hard to accept myself 0.48 0.43 0.35

12 I often do things because I have to, not because I really want to do them 0.73 0.30 0.16

4 I feel incorporated in a larger meaningful entity. 0.27 0.60 0.32

5 Deep inside I feel free. 0.34 0.60 0.43

6 I think I am part of a meaningful entity. 0.40 0.79 0.45

7 Even in busy times I experience feelings of inner calmness. 0.33 0.54 0.43

2 I’ll remain motivated to carry on even in times of bad luck. 0.25 0.50 0.50

9 It is my opinion that my life is meaningful. 0.43 0.55 0.74

10 I have experienced that there is more in life than I can perceive with my senses. −0.01 0.17 0.49

13 I think my life has such a deep meaning that it surpasses my personal interests. 0.02 0.34 0.63

14 I completely approve of the things that I do 0.33 0.49 0.62

15 My ideals inspire me. 0.25 0.54 0.73

Factor 1 = self-acceptance; Factor 2 = self-actualization; Factor 3 = self-transcendence. Bolded values in the table indicate the factor loadings for items that are ultimately assigned to each of 
the three factors after the EFA.
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self-transcendence may function as a single factor. To further 
investigate, a bifactor model analysis was conducted for these two 
dimensions on Sample 4.

3.4 Evaluation of the bifactor model

To evaluate the bifactor model, we utilized two indices: explained 
common variance (ECV) and percent uncontaminated correlations 
(PUC) (Rodriguez et  al., 2016a, 2016b). ECV measures the 
proportion of common variance attributed to both general and 
domain-specific factors. In this study, the general factor explained 
85.2% of the common variance, with domain-specific factors 
accounting for the remaining 14.8%. This distribution suggests that 
the common variance is predominantly represented by the general 
factor. PUC, which measures the extent of EFS item correlations 
influenced by both general and domain-specific factors, yielded a 
value of 0.60. The high ECV combined with a moderate PUC 
indicates that many item correlations are primarily influenced by the 
general factor. This finding supports the notion that self-actualization 
and self-transcendence within the EFS may be  treated as a 
unified dimension.

As previously noted, the constructs of self-actualization and self-
transcendence reflect a fundamental human drive to explore and 
realize inherent potential while engaging meaningfully with the 
realities beyond oneself (Loonstra et  al., 2007). This suggests that 
individuals achieving existential fulfillment continually strive to 
exceed their current capacities and self-concept. To encapsulate this 
ongoing developmental process within the Chinese context, 
we introduce the term “self-breakthrough” to represent this key factor 
in the Chinese EFS.

To provide more robust evidence for the construct validity of the 
scale, we conducted a CFA of the two-factor model, as depicted in 
Figure 1, using Sample 5. The results indicated that the CFI was 0.91, 
the TLI was 0.88, the RMSEA was 0.06 with a 90% confidence interval 
of 0.05–0.07, and the SRMR was 0.07. While the TLI fell slightly below 
the commonly accepted threshold of 0.90 for a good fit, all other fit 
indices were within ranges indicative of a well-fitting model. The 
results further reinforce the stability and structural validity of the 
two-factor Chinese version of the EFS.

In conclusion, the findings from these analyses indicate that the 
two-factor model of the Chinese EFS, comprising self-acceptance and 
Self-Breakthrough, provides the most robust structural validity.

3.5 Criterion-related validity test

To evaluate the criterion-related validity of the Chinese EFS, 
correlations were examined between the Chinese EFS and the MLQ, 
IWB, and SDS using data from Samples 5 and 6. The Chinese EFS 

showed a moderate positive correlation with the MLQ (r = 0.49, 
p < 0.001) and the IWB (r = 0.63, p < 0.001), and a moderate negative 
correlation with the SDS (r = −0.54, p < 0.001), confirming the scale’s 
criterion validity. See Table 3 for detailed correlations.

3.6 Reliability test

To assess the internal consistency of the scale, we first examined 
item-total correlations on Sample 4. Results showed that correlations 
between individual items and the total score ranged from 0.41 to 0.76, 
all of which exceeded the minimum criterion of 0.40 (Wu, 2010), 
confirming the homogeneity of the items across the scale.

Next, we  employed CFA to assess the composite reliability 
(coefficient omega (ω)) of the total scale and subscales. Coefficient ω 
represents the proportion of variance in the total score attributable to 
all sources of common variance modeled within the scale. For the total 
scale, ω was 0.97. Regarding the two domain-specific factors, namely 
self-acceptance and self-breakthrough, ω was 0.89 and 0.96, respectively.

To further evaluate the reliability of the scale, we also assessed its 
internal consistency across Sample 5 and Sample 7. For Sample 5, the 
coefficient ω values for the total scale and the subscales of self-
acceptance and self-breakthrough were 0.92, 0.87, and 0.91, 
respectively. For the initial test data of Sample 7, these coefficients 
were 0.97, 0.92, and 0.96, respectively. For the retest data of Sample 
7, the coefficients were 0.96, 0.89, and 0.93, respectively. The cross-
analysis of these samples suggests robust internal consistency 
reliability for both the overall scale and its subscales.

Additionally, test–retest reliability was assessed with a two-week 
interval on Sample 7, yielding values between 0.72 (p < 0.001) and 
0.86 (p < 0.001) for both the total scale and its subscales, highlighting 
the scale’s strong temporal stability.

A comprehensive summary of these reliability results is presented 
in Table 4.

4 Discussion

In this research, the Chinese version of the EFS underwent its 
initial revision and cross-cultural validation, focusing specifically on 
Chinese college students. Through EFA, comparative analysis of 
multiple competing structural models using CFA, and examination of 
a two-factor model, this study found that, within the Chinese cultural 
context, the structure of the Chinese EFS diverges from the original 
three-dimensional model, reducing instead to two dimensions. 
Specifically, the dimensions of self-actualization and self-
transcendence from the original scale have been combined into a 
single factor, which we have termed “self-breakthrough.” We propose 
that this cross-cultural difference in scale structure is related both to 
humanistic-existential psychology’s nuanced understanding of the 

TABLE 2  Confirmatory factor analysis fit index.

Model χ/df CFI TLI RMSEA (90 Percent C.I) SRMR

1-factor (M1) 10.64 0.80 0.76 0.12 (0.11,0.12) 0.09

2-factor (M2) 4.82 0.92 0.90 0.07 (0.06,0.07) 0.06

3-factor (M3) 4.63 0.93 0.91 0.07 (0.06,0.08) 0.06
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relationship between self-actualization and self-transcendence and to 
the cultural perceptions of individual success and fulfillment in China.

One key rationale for this restructuring stems from divergent 
theoretical perspectives on self-transcendence. Humanistic-
existential psychologists, such as Frankl (1962, 1963) and Maslow 
(1971), have noted that while self-actualization and self-
transcendence can be  conceptually distinct, they also overlap 
significantly. Frankl, for instance, suggested that the pursuit of 
meaning involves both reaching one’s potential (self-actualization) 
and transcending personal limitations (self-transcendence). Maslow 
(1971) similarly posited that self-actualization leads individuals to a 
deeper perception of reality and a capacity for profound interpersonal 
relationships, suggesting that self-actualized individuals often 
experience transcendence as they extend beyond themselves in 

meaningful relationships with others. Given this theoretical 
background, it is understandable that the distinction between self-
actualization and self-transcendence is not always clear-cut, 
supporting their combination into a single factor within the 
Chinese context.

The second explanation for these structural adjustments is cultural 
context. In Eastern societies, particularly within Chinese culture, self-
actualization is viewed as a socially oriented process, emphasizing the 
individual’s role responsibility and balance between personal and 
collective needs (Xu et al., 2017). This contrasts with the Western, 
more individualistic interpretation of self-actualization, which often 
emphasizes personal responsibility and the pursuit of individual goals 
and ideals (Maslow, 1971; Maehr, 1974). In Chinese culture, where 
collectivist ideologies are prevalent, self-actualization is considered 

FIGURE 1

Confirmatory factor analysis for the Chinese EFS. Q1–Q15 represent items 1–15 in Table 1.
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incomplete without the support of the group, and self-transcendence 
is associated with individuals’ pursuit of future goals and ideals that 
often extend beyond their immediate realities (Yu and Yang, 1987; Yu, 
2008). Thus, the structural differentiation in the Chinese EFS reflects 
both cultural specificity and cross-cultural theoretical perspectives. 
This study therefore indicates that a two-factor model is the optimal 
structure for measuring existential fulfillment in Chinese 
cultural settings.

Furthermore, this study found that the Chinese EFS outperforms 
the original scale regarding CFA fit indices. The original scale’s three-
factor model yielded a CFI of 0.89 and an RMR of 0.08 (Loonstra 
et al., 2007), whereas our two-factor Chinese EFS achieved a CFI of 
0.92 and an SRMR of 0.06. This improvement may be attributed to 
differences in the study populations. The original scale was tested on 
a more complex and heterogeneous sample of psychology graduates 
with an average age of 42.6, whereas our sample consists of Chinese 
undergraduate students, a relatively homogenous and less complex 
demographic. This difference in sample composition likely contributes 
to the observed variance in fit indices, supporting the suitability of the 
revised Chinese EFS for use in a younger, undergraduate context.

Consistent with our expectations, the Chinese EFS demonstrated 
moderate positive correlations with MLQ and IWB, supporting its 
criterion-related validity, along with a moderate negative correlation 
with SDS. These results suggest that higher EFS scores are associated 
with reduced depressive symptoms and increased levels of meaning 
and well-being, underscoring the scale’s robust criterion-related validity.

In terms of reliability, the Chinese EFS achieved an omega 
coefficient (ω) ranging from 0.87 to 0.97, indicating strong internal 
consistency. The test–retest reliability over a two-week interval was 

0.76, with subscale values of 0.75 and 0.83. This temporal stability 
supports that the revised Chinese EFS meets high 
psychometric standards.

In summary, the Chinese EFS is a concise, effective tool for 
measuring existential fulfillment among Chinese college students, 
offering a reduced item set (14 items) that maintains clarity and 
minimizes respondent fatigue. Given its solid psychometric properties 
and cultural adaptability, the Chinese EFS stands to make a meaningful 
contribution to existential studies within Chinese populations.

4.1 Limitation and future directions

It is essential to acknowledge certain limitations in this research 
that require careful consideration. First, the study’s sample was drawn 
exclusively from universities in Fujian Province, potentially limiting 
the generalizability of the findings to the broader university-aged 
population in China. Fujian, located in southeastern China, has a 
moderately developed economy and a unique, relatively open yet 
conservative culture, which may affect the applicability of the study’s 
findings in other regions.

Secondly, despite efforts to recruit from various universities in 
Fujian, the limited number of top-tier institutions in the sample may 
not fully represent the diversity of the Chinese university landscape, 
potentially impacting the external validity of the results.

Thirdly, while the study provides initial evidence regarding the 
structure of existential fulfillment within a Chinese cultural context, 
it does not fully address the ongoing debate surrounding the specific 
connotations and structure of this construct. Although cultural 

TABLE 3  Criterion-related validity of the Chinese version of EFS.

Existential 
fulfillment

Self-acceptance Self-breakthrough

MLQ (n = 317) 0.49** 0.15** 0.55**

Seeking of meaning 0.58** 0.24** 0.62**

Experiencing of meaning in life 0.28** 0.03** 0.34**

IWB (n = 317) 0.63** 0.54** 0.54**

General affective index 0.68** 0.55** 0.59**

Life satisfaction index 0.38** 0.16** 0.40**

SDS (n = 33) −0.54** −0.68** −0.34

Psychotic-affective symptoms −0.48** −0.59** −0.31

Somatic disorders −0.34** −0.60** −0.13

Psychomotor disorders −0.02 −0.07 −0.01

Psychological disorders of depression −0.64** −0.59** −0.49**

The bolded numbers indicate the correlation coefficients between the total scores of the three criterion-related scales and the Chinese version of the EFS. **p < 0.01.

TABLE 4  Internal consistency reliability and retest reliability of the Chinese version of EFS.

Existential fulfillment Self-acceptance Self-breakthrough

Internal consistency reliability (Sample 4) 0.97 0.89 0.96

Internal consistency reliability (Sample 5) 0.92 0.87 0.91

Internal consistency reliability (Sample 7, initial test) 0.97 0.92 0.96

Internal consistency reliability (Sample 7, retest) 0.96 0.89 0.93

Retest reliability

(Sample 7, Two-week interval)

0.76 0.75 0.83
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influences were found to shape existential fulfillment, more in-depth 
exploration and validation of these cultural factors were beyond the 
scope of this study.

A significant limitation of the current study is the incomplete 
assessment of certain psychometric properties of the EFS. While this 
study offers preliminary evidence for the EFS’s use in a Chinese 
context, it did not rigorously evaluate key psychometric aspects such 
as discriminant validity and measurement invariance. Discriminant 
validity, which assesses the degree to which the EFS differs from 
related constructs, is crucial for establishing the unique role of 
existential fulfillment in psychological research. Similarly, 
measurement invariance, which tests whether the scale measures the 
same construct across different groups (e.g., gender or regional 
subgroups), is necessary to ensure the EFS’s applicability across 
diverse populations within China. Other aspects such as convergent 
validity, predictive validity, and known-group validity were also not 
thoroughly examined, which are important for establishing the 
EFS’s robustness.

Future research should aim to address these limitations by 
developing a locally adapted version of the EFS that reflects the 
unique connotations of existential fulfillment within Chinese culture. 
This process might involve conducting in-depth interviews to 
explore these cultural meanings, followed by coding techniques to 
inform the scale’s structure. A rigorous examination of measurement 
invariance and discriminant validity should be  incorporated in 
future studies to confirm that the EFS provides consistent and 
distinct measures across various subgroups. Additionally, by 
employing a bottom-up approach in scale development, future 
research could yield a more nuanced and culturally sensitive tool, 
enhancing our understanding of existential fulfillment across China’s 
diverse populations. Such comprehensive psychometric evaluation 
would strengthen the EFS’s performance across varied contexts, 
thereby reinforcing its applicability in psychological research 
and assessment.
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the Chinese mental health  
value scale: a tool for 
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assessment
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Background: Mental health values play a significant role in defining, promoting, 
and intervening in mental health. As part of an individual’s value system, these 
values are inherently cultural. However, they remain underexplored in Chinese 
culture context, particularly among the large young adult population of 
university students. A culturally informed tool to assess mental health values 
is much needed to support China’s efforts in promoting mental health among 
college students.

Methods: Four steps were taken to complete the Chinese Mental Health 
Value Scale (CMHVS) development, namely, item pool construction including 
expert reviews, a pilot study for item revision and selection, data collection for 
explorative and confirmatory factor analyses, and validity testing.

Results: A 35-item, seven-factor model was identified with high reliability 
(Cronbach’s alpha of 0.96), and evidence for convergent validity. The seven 
factors were Expected Self, Relating to Others, Life Principles, Family, Purpose 
and Meaning, Achievement, and Communication.

Conclusion: The CMHVS provides a culturally grounded method for assessing 
mental health values in Chinese university students. It has potential applications 
in research and clinical settings, improving culturally sensitive mental health 
promotion and intervention.

KEYWORDS

mental health, values, Chinese culture, college students, scale development, wellbeing

Introduction

The recent paradigm shift from the traditional healthcare model to population health 
perspective promoted by American Psychological Association (APA) as an organizing 
framework (Evans, 2021) repositions psychology’s roles in health care and health equity 
enhancement. This shift also revalidates the call for focusing on mental health (vs. mental 
illness only) in health care (Haeyen et al., 2018). This was consistent with the two continua 
model of mental health and illness (Keyes, 2014), which highlighted the distinctive features of 
mental illness and mental health. The model called for more investigation of mental health (as 
opposed to mental illness), and provided a refreshing perspective on enhancing preventive 
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and interventive efforts to address the global mental health crisis 
(Patel et al., 2018). The understanding that promoting mental health 
may decrease the negative impact of mental illness is consistent with 
the Eastern Taiji philosophy of Yin and Yang (Scheid, 2016), which 
underlies Chinese traditional medicine and views mental health and 
illness as two opposite as well as complementary energies. 
Strengthening mental health is an essential aspect of reducing mental 
illness. Understanding mental health values is a critical step toward 
fostering value-consistent healthy behaviors, mindsets, and 
overall wellbeing.

Unfortunately, mental health and mental illness are often 
used as exchangeable terms in both the day-to-day language and 
professional communications in the western societies (Benton, 
2018), which unavoidably leads to decreased attention to mental 
health in face of mental illness challenges. The sobering fact is, 
however, that the de facto clinical treatment of mental illness by 
and large has not yielded the desired outcome of eliminating or 
even reducing mental illness (Keyes, 2014). Thus, it is time that 
we reexamine what mental health is and how it can be promoted 
as a part of the effort to remedy the crisis due to increased mental 
illness. It becomes concerning if we consider the degree to which 
mental illness theories and intervention methods based on 
western medical models have been transported to many parts of 
the world (Duan, 2019). For instance, western models have 
strongly influenced mental health education and clinical practice 
in China (Jia, 2016). Diagnostic labels for mental illnesses have 
become widely publicized and have entered public awareness, 
particularly among young adults. This trend led to the intensified 
debate in recent years regarding the cultural fit of western models 
and the consequence of overlooking core Chinese values like 
family, relational harmony, and implicit communication. Thus, it 
is imperative that the awareness be raised that the effectiveness 
of mental illness interventions for specific populations rely on the 
success in mental health promotion, which must be grounded in 
an understanding the mental health values specific to the 
cultural contexts.

In this study, we examined and evaluated the mental health 
values of Chinese college students, a population estimated to 
comprise of 30.32 million undergraduate and 7.6 million graduate 
students in 2019  in China (Textor, 2021) and 703,500 overseas 
(Ministry of Education, 2020). Represent a crucial demographic in 
China, their mental health is a growing public concern, particularly 
given academic stress, family and cultural expectations regarding 
achievement. Presently, mental health interventions for this 
population both in China and overseas are largely prescribed by 
western theories and systems (Duan, 2019). The issue of cultural fit 
is a serious one as mental illnesses “are every bit as shaped and 
influenced by cultural beliefs and expectations” (Watters, 2011, 
p. 4). Scholars and practitioners should be reminded that effective 
counseling is to facilitate psychological growth and bring positive 
therapeutic changes defined in a given cultural context (Wampold, 
2001). Understanding Chinese college students’ mental health 
values in a Chinese cultural context can thus inform more effective, 
culturally sensitive interventions. Moreover, most current mental 
health scales on Chinese students are based on psychopathology, 
while this study aimed to assess from mental health, a different 
perspective that offered a full picture based on the two continua 
model (Keyes, 2014).

Mental health, values, and culture

Defining mental health has not been easy, partly due to the tangle 
between mental health and mental illness conceptions, and partly the 
cultural nature of the construct. The World Health Organization 
(WHO) provides a broad definition containing “a state of well-being 
in which an individual realizes his or her own abilities, can cope with 
the normal stresses of life, can work productively and is able to make 
a contribution to his or her community” (World Health Organization, 
2018, p. 1). This definition challenges western medical model based 
clinical practice and draws attention to both mental illness reduction 
and mental health enhancement. Moreover, the WHO’s 
conceptualization makes it clear that mental health is a culture-
determined phenomenon (Bains, 2005).

Cultural values determine personality and pathology (Marsella 
and Yamada, 2000) and influence how mental health is viewed, 
assessed, and promoted (Jensen and Bergin, 1988; Tyler et al., 1983). 
Understanding cultural specific mental health values “as orienting 
beliefs about what is good or bad for clients and how that good can 
be achieved” (Jensen and Bergin, 1988; p. 290) is critical in combatting 
mental illness and promoting health. In a global context, mental 
health services cannot ignore the differences in values across countries 
and cultures as they reflect individuals’ interaction with their cultural 
contexts (World Health Organization, 2004).

Chinese cultural context

Traditional cultural values rooted in Confucianism, Taoism, 
and Buddhism are built into people’s deep structure of mind and 
shape psychology (Hwang, 2012). Distinctive cultural features 
include a supreme emphasis on family (jia, 家), relationship 
(guanxi, 关系), and harmony (he, 和), which leads the culture 
being viewed as collectivistic and relational in nature (Gold et al., 
2002). The Chinese wo (我—I or Me in English), the source of the 
idea of the “self,” for instance, is defined in relational terms and 
tied to the family (Lin, 2001). Thus, Filial Piety (xiao, 孝), an 
ancient Chinese philosophical concept, has remained an 
important moral tenet that expects children to offer love, respect, 
support, and deference to their parents and other elders in the 
family. Moreover, due to the paramount importance placed in 
relationship, family, and harmony, the society values the 
individual self as being field-dependent, contextual, relationship/
family/others-oriented, holistic, interdependent, social-centric, 
and authoritarian-oriented, which sharply contrasts the 
individualistic definition of healthy self as field-independent, 
separated, unique, self-sufficient, egocentric/auto-centric, self-
absorbed, and egalitarian (Yang, 2003). Li et  al. (2019) found 
empirical evidence that Chinese tended to have an interdependent 
self-construal that was positively associated with relational self-
esteem (vs. personal self-esteem). Liu and Goto (2007) revealed 
a significant relationship between self-construal and mental 
distress and family relations among Asian American adolescents.

Chinese culture is viewed being high in context, placing high 
importance of context in interpersonal relationship and communication 
(Hall, 1976). People tent to see themselves as part of networks of friends 
and family, and are socialized to be observant of others’ reactions to the 
self. In communication, speakers rely on context information other 
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than mere words to convey meaning they intend to deliver (Kim et al., 
1998), and show interpersonal sensitivity and use feelings to guide 
behavior (Gudykunst, 2001). As the result, implicit communication 
(hanxu, 含蓄), listening-centered communication (ting hua, 听话), 
polite communication (ke qi, 客气), and insider/in group-
communication (zi ji ren, 自己人) are highly valued. As Gao (1998) 
stated, “the primary functions of [Chinese] communication are to 
maintain existing relationships among individuals, reinforce role and 
status differences, and to preserve harmony within the group” (p. 168).

Empirical research on mental health values

Only a few early studies are available in the English literature 
on mental health values, not including those focusing on specific 
religious/spiritual values. The Mental Health Values 
Questionnaire (MHVQ) developed by Tyler et  al. (1983) 
measured a person’s conception of good mental health in self-
acceptance, negative traits, achievement, affective control, good 
interpersonal relationships, untrustworthiness, religious 
commitment, and receptivity to unconventional experiences. 
Tyler et al. (1989) showed that the degree of agreement between 
counselor and patient on several MHVQ subscales had a positive 
influence in therapeutic outcomes in treatment of inpatient 
chemical dependency clients. To examine its cross-cultural 
utility, Tyler and Suan (1990) discovered that Japanese American 
undergraduate students scored higher on good interpersonal 
relations, trustworthiness, and absence of negative personal traits 
than Caucasian American students.

Jensen and Bergin (1988) surveyed a large group of psychologists, 
therapists, social workers, and psychiatrists (94% Caucasian, 60% 
male), using a questionnaire developed for the study. They found a 
consensus that certain basic values are important for defining 
mentally healthy lifestyles and for guiding and evaluating 
psychotherapy. These values include, in order of importance 
assigned: competent perception and expression of feelings, freedom/
autonomy/responsibility, integration/coping ability, self-awareness/
growth, human relatedness/interpersonal and family commitment, 
self-maintenance and physical fitness, mature values, forgiveness, 
regulated sexual fulfillment, and spirituality/religiosity. A few years 
later, Kelly (1995) developed their Mental Health Value Survey for 
members of American Counseling Association. They found seven 
highly endorsed values, namely, positive human relatedness, 
compassionate responsiveness, responsible self-expression, 
forgiveness, autonomy, purposeful personal development, and 
sexual acceptance. They also found differences associated with age, 
gender, and theoretical orientations on some of the values as well.

The present study

The present study sought to highlight the importance and cultural 
nature of mental health values by: (1) developing a Mental Health 
Value Scale for use with Chinese college students; and (2) validating 
the scale by investigating the relationships between mental health 
values and broad cultural values (individualism–collectivism and 
Asian cultural values) and psychological wellbeing (life satisfaction 
and psychological stress).

Methods

Scale development

Following the scale development procedures outlined by DeVellis 
(2011), we  took the following four steps to complete the Chinese 
Mental Health Value Scale (CMHVS) development. Informed consent 
was appropriately obtained from participants in each step. We used 
expert review (Chinese psychologists working and training in the 
U.S. and visiting scholars from China) at each step to minimize the 
interference of researcher biases.

Step 1. To build an item pool, we first did a thorough review of 
the literature on Chinese cultural values. Then we conducted a brief 
survey through email to students (N = 96) from a university in 
Beijing. The students were asked to describe characteristics of people 
they perceive as mentally healthy or unhealthy. The first author and 
another Chinese doctoral candidate in Educational Psychology 
reviewed and coded the responses and obtained seven domains with 
16 sub-domains to reflect Chinese mental health values. Next, 
we conducted two focus groups, one with three Chinese professionals 
who had at least 1 year of clinical experience working with college 
students, and one with five college students. Participants shared their 
views and perceptions regarding “what matters and what is 
important?” in mental health. The first author transcribed and coded 
the transcripts and obtained 154 items in eight domains with 19 
sub-domains. Lastly, a panel of four Chinese expert reviewers 
reviewed the items independently before a group decision was made 
to use the selected 102 items describing eight domains in the pool. 
The eight domains were Balance, Relationship, Emotion, Capacity, 
Following Norms, Self, Philosophy of Life, and Modernization.

Step 2. To evaluate and improve prospective items, we conducted 
a pilot study by asking participants to rate the 102 items through a 
Qualtrics survey. Sixty-seven Chinese college students took the survey 
and rated each item in both the importance to their mental health and 
to that of others. They were also asked to provide comments on the 
items if they had any. The result showed that all but eight items were 
perceived as important or very important to themselves and others. 
Then six Chinese doctoral students in counseling/clinical psychology 
did another round of review and edited the language based on 
participants’ comments on items. This process resulted in an improved 
version of CMHVS with 94 items (including 33 reversed items).

Step 3. We administered the 94 items along with a demographic 
questionnaire (and four scales for validity testing. See details in 
Step 4) to the targeted population. To establish the factor structure of 
CMHVS, an exploratory factor analysis (EFA) was conducted and 
followed by a confirmatory factor analysis (CFA). The data collection 
was done by sending the link of a Qualtrics survey either through 
social media WeChat or through collaborating colleagues in China 
for distribution.

Data were collected from 1,597 participants (Table 1). We deleted 
223 cases that had more than 75% of the total responses missing and 
289 cases for failure on the validity-check item (“Please choose ‘not 
important to me at all.’). The remaining missing values were replaced 
by the value of −999. To check for univariate outliers, z scores were 
examined (i.e., above 3.29) for each of the scale totals (Tabachnick 
and Fidell, 2012). Twelve cases above 3.29 were identified and treated 
as missing values and replaced with the Exception-Maximization 
technique. In addition, Mahalanobis distances among the variables 
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TABLE 1  Participant demographics.

Characteristics EFA CFA

n % n %

Gender

Female 343 64.84% 365 69.00%

Male 186 35.16% 164 31.00%

Age

18–22 351 66.35% 352 66.54%

23–26 152 28.73% 152 28.73%

27–30 16 3.02% 14 2.65%

30–40 10 1.89% 11 2.08%

Degree

Associate degree 52 9.8% 57 10.78%

Undergraduate 298 56.33% 294 55.58%

Master’s 159 30.06% 165 31.19%

Doctoral 20 3.78% 14 2.65%

Grade

Freshman 107 20.23% 112 21.17%

Sophomore 98 18.53% 90 17.13%

Junior 75 14.18% 69 13.04%

Senior 70 13.23% 80 15.12%

Department/Program

Literal Arts 27 5.10% 30 5.67%

Science 69 13.04% 59 11.15%

Engineering 106 20.04% 109 20.60%

Philosophy 4 0.76% 7 01.32%

Medical 46 8.70% 51 9.64%

Law 42 7.94% 38 7.18%

Agriculture 2 0.38% 1 0.19%

Management 40 7.56% 67 12.67%

Economics 40 7.56% 35 6.62%

Education 66 12.48% 72 13.61%

Art 13 2.46% 14 2.65%

Others 45 8.51% 44 8.32%

Ethnicity/Race

Han 491 92.82% 484 91.49%

Zhuang 10 1.89% 13 2.46%

Hui 5 0.95% 4 0.76

Man 4 0.76% 7 1.32%

Miao 3 0.57% 1 0.19%

Others 16 3.02% 20 3.78%

Religious beliefs

No 476 89.98 490 92.63%

Yes 49 9.26% 37 6.99%

Missing 4 0.76% 3 0.57%

(Continued)
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were used to examine multivariate outliers, which resulted in five 
cases being deleted (probability of Mahalanobis D2 is less than 0.001). 
The remaining 1,058 cases were then randomly split into two data 
sets, Sample A (n = 529; Mage = 21.6, SDage = 3.0) and Sample B 
(n = 529; Mage = 21.6, SDage = 3.1). See Table  1 for detailed 
demographics of the samples. Then EFA was performed using Sample 
A and CFA Sample B. We randomly divided the sample to ensure that 
EFA and CFA used different samples.

Step 4. To obtain evidence of convergent validity, we conducted 
correlational analyses of CMHVS with four possible correlates, 
namely, individualism–collectivism orientation, Asian culture values, 
life satisfaction, and psychological stress. The following instruments 
were included in the data collection.

Individualism and Collectivism Scale (ICS; Triandis and 
Gelfand, 1998). This 16-item instrument was to measure 
individualism and collectivism values. It contains four subscales 
representing Horizontal Individualism (HI), Vertical Individualism 
(VI), Horizontal Collectivism (HC), and Vertical Collectivism 
(VC). Participants’ responses were recorded on a 9-point Likert 
scale, ranging from 1 (never or definitely no) to 9 (always or 
definitely yes). The scale showed good reliability in a Chinese 
student sample and the test–retest reliability is 0.75 (Huang 
et al., 2006).

Asian Values Scale (AVS; Kim et  al., 1999) was designed to 
measure client adherence to Asian cultural values. AVS contains 24 
statements reflecting Asian cultural values such as collectivism, 
conformity to norms, emotional self-control, family recognition 
through achievement, filial piety, and humility. Based on a 
Confirmative Factor Analysis we conducted in this study, only two 
subscales (Conformity to Norms and Humility) appeared to have 
adequate reliability (0.688 and 0.731). Participant responses were 
recorded by a 7-point Likert scale, ranging from 1 (strongly disagree) 
to 7 (strongly agree). The scale showed good test–retest reliability at 
0.83 (Kim et al., 1999).

Satisfaction with Life Scale (SWLS; Diener et al., 1985) measures 
people’s general degree of satisfaction with their lives. It contains five 
items and uses a 7-point Likert scale, ranging from 1 (strongly agree) 
to 7 (strongly disagree). The internal consistency reported by Pavot 
and Diener (1993) was 0.85.

The Brief Symptom Inventory-18 (BSI-18; Derogatis, 2000) was 
designed to measure psychological distress including depression, 
anxiety, and somatic symptoms. It consists of 18 symptoms 

experienced within the past 7 days and uses a 5-point Likert scale to 
record responses, ranging from 1 (not at all) to 5 (extremely). Scores 
can be obtained for anxiety, depression, and somatization individually 
in addition to the Global Severity Index (GSI). The BSI-18 has shown 
good internal consistency (0.92) for the GSI in Chinese samples 
(Wang and Mallinckrodt, 2006).

Results

Exploratory factor analysis

Exploratory factor analysis (EFA) with Sample A (n = 524) was 
conducted by the maximum likelihood estimation method in Mplus 
program (6th Version). A parallel analysis with all 94 items showed 
that two factors should be retained, with one being occupied by 32 out 
of 33 reversed items. Research suggested that reversed items often can 
create an artificial factor due to its wording (Kam, 2023). Given that 
the reverse items were randomly selected from the original item pool 
without any theoretical reasons, the 2-factor model was more likely to 
reflect a response pattern instead of item content. Additionally, a 
careful review showed that the contents of the reversed items were well 
represented by other non-reversed items. Therefore, we dropped the 
33 reverse items and used the rest 61 items in the following analysis.

Table 2 presents indices of seven models, representing 1-, 2-, 3-, 
4-, 5-, 6-, 7-factor models as Mplus stopped estimating after seven 
factors were extracted. The underlying dimensions of each model were 
carefully examined and compared to each other under the scrutiny of 
the expert panel (the same panel for the pilot study). The panel agreed 
that the 7-factor model could be  adequately explained by the 
theoretical framework recognized in the literature review. The fit 
statistics supported that the 7-factor model as more parsimonious 
than other models as well.

In making item retention decisions, we used three criteria: (a) 
loading at least 0.40 on one factor, only allowing items with theoretical 
significance when the loading is slightly lower, (b) cross-loadings not 
exceeding 0.30, and (c) retaining factors that each had at least three 
items (Kahn, 2006). Based on the 7-factor model, seven items with low 
loadings (less than 0.40 on any factor) were deleted. A repeated EFA 
with the remaining items (Kahn, 2006) resulted in three additional 
items with loadings less than 0.40 and two items with cross-loadings 
higher than 0.30 deleted. Subsequently, the scale was modified 

TABLE 1  (Continued)

Characteristics EFA CFA

n % n %

Only child

Yes 226 42.72% 223 42.16%

No 303 57.28% 306 57.85%

Relationship status

Single 319 60.30% 332 62.76%

Dating 194 36.68% 181 34.21%

Married 16 03.02% 16 03.02%

EFA, Exploratory factor analysis; CFA, confirmatory factor analysis.
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through the same iterative process of deleting the five weakest items 
and three cross loaded items. In addition, the meaning of each item 
was examined, and the six items that were deemed unfit to the 
belonging factor were removed. It was worth noting that all the 26 
items were removed one at a time and the EFAs were run multiple 
times until the final model is reached.

Good model fit indices were achieved for the final scale that 
contains 35 items loaded on seven factors, χ2 (371) = 709.12, 
CFI = 0.96, TLI = 0.94, SRMR = 0.02, RMSEA = 0.04, 90% confidence 
interval (0.04, 0.05). Our expert panel also deemed the seven factors 
as conceptually distinctive and theoretically sound. Although loadings 
of four items (#17, #18, #29, #35) were slightly below 0.40, they were 
retained in the scale for two reasons: (1) the theoretical framework 
strongly supported their existence; (2) their loadings were distinctively 
higher on the factor than other factors. Table 3 presents the seven 
factors and their respective items with factor loadings.

Factor 1 (11 items) was labeled Expected Self. It reflects the 
values of emotional regulation, daily life functioning, mental 
strength and resilience, balance between mental and physical 
wellbeing, and consistency between private and social life. The 
highest loading items were, “being aware of one’s own negative 
emotions” and “adjusting to changes at different life and 
developmental stages.”

Factor 2 (7 items) was labeled Relating to Others. It describes the 
value of connecting and maintaining harmonious relationships with 
others. All items emphasize what an individual self can contribute to 
others’ welfare, and how an individual self can relate to others, such as 
“being capable of loving others” and “feeling gratitude.” The highest 
loading items were, “bringing positive energy to others” and “helping 
people in need.”

Factor 3 (3 items) was labeled Life Principle. This factor reflects the 
Confucian value of being modest and prudent. Modesty is one of the 
core values in Chinese culture, which not only teaches 
unpretentiousness and avoiding bragging but also promotes 
humbleness in relating to others. The highest loading items were 
“being modest” and “being prudent.”

Factor 4 (4 items) was labeled Family. This factor demonstrates 
the value of one’s family, especially having a close relationship with 
parents. The highest loading items were, “having healthy parents and 
family members” and “having a harmonious family.”

Factor 5 (4 items) was labeled Purpose and Meaning. This factor 
reflects the value of pursuing purpose and meaning in life. The 
highest loading items were “having clear goals in life” and “being 
self-aware.”

Factor 6 (3 items) was labeled Achievement. This factor reflects the 
value of achieving success in career, academic and social status. The 
highest loading items were “seeking career success” and “seeking 
academic success.”

Factor 7 (3 items) was labeled Communication Style. This factor 
reflects value of a high-context communication style (i.e., implicit and 
indirect) and behaviors (i.e., accepting criticism and not deviating 
from the norm set by the mainstream). The highest loading items were 
“being able to implicitly express one’s opinions and emotions when in 
disagreement with others” and “being capable of expressing one’s 
emotions and opinions appropriately.”

Gender differences were calculated for each item and each factor 
using Sample B (n = 529, 365 females, 164 males), which resulted in 
significant difference in six items spread across 6 factors (items 3,15, 
19, 28, 30, 33). Meanwhile, two genders differ in the overall score of 
Factor 6 (Achievement), showing that male students placed higher 
values (M = 4.8, SD = 1.0) on achievement than female students 
(M = 4.6, SD = 1.1).

Confirmative factor analysis

A confirmatory factor analysis, using the maximum likelihood 
estimation method, was conducted on the 35-item Chinese Mental 
Health Value Scale for Sample B (n = 529). The seven-factor 
model indicated the following fit indices: χ2(539) = 1,179.12, 
CFI = 0.91, TLI = 0.90, SRMR = 0.05, RMSEA = 0.05, 90% 
confidence interval (0.04, 0.05). Due to the low indices of TLI, 
modification provided by Mplus output was considered to improve 
the indices based on theoretical and statistical justifications 
(Muthén and Muthén, 2007). Under careful examination, four 
modifications were included in the final CFA model because of 
correlations between four pairs: items 2 and 1 (factor 1), items 38 
and 39 (factor 3), items 33 and 49 (factor 4), and items 64 and 65 
(factor 2). As a result, the final 7-factor model with modifications 
indicated good fit indices, χ2 (535) = 1,009.08, CFI = 0.93, 
TLI = 0.92, SRMR = 0.04, RMSEA = 0.05, 90% confidence interval 
(0.04, 0.05).

Reliability

Reliability estimates were calculated for Sample A (n = 524) and 
Sample B (n = 529) respectively. The internal consistency coefficients 

TABLE 2  Fit statistics for EFA models with initial 61 items.

Model χ2 df CFI TLI RMSEA SRMR AIC BIC

Unstructured 5,819.05** 1,769 0.77 0.76 0.07 0.05 92,897.38 93,678.97

2 Factors 5,120.83** 1,709 0.81 0.79 0.06 0.05 92,319.16 93,357.01

3 Factors 4,445.93** 1,650 0.84 0.82 0.06 0.04 91,762.25 93,052.09

4 Factors 3,830.55** 1,592 0.87 0.85 0.05 0.03 91,262.87 92,800.43

5 Factors 3,523.46** 1,535 0.89 0.87 0.05 0.03 91,069.79 92,850.79

6 Factors 3,201.58** 1,479 0.90 0.88 0.05 0.03 90,859.91 92,880.09

7 Factors 2,902.64** 1,424 0.92 0.89 0.04 0.03 90,670.97 92,926.05

**p < 0.001. CFI, Comparative Fit Index; TLI, Tucker-Lewis Index; RMSEA, Root Mean Square Error of Approximation; SRMR, Standardized Root Mean Square Residual; AIC, Akaike; BIC, 
Bayesian.
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TABLE 3  Items, factor loadings, means and standard deviations.

Factors and items 1 2 3 4 5 6 7 M SD

Factor 1: Expected self

1. Being aware of one’s own negative emotions 0.64 −0.01 −0.02 −0.02 −0.01 0.02 −0.01 5.2 1.2

2. Adjusting to changes at different life and developmental stages 0.61 −0.00 −0.05 −0.01 0.02 0.08 −0.01 5.5 1.2

3. Taking responsibility for the consequences of one’s choices 0.54 0.13 0.04 0.04 −0.03 −0.06 0.07 5.6 1.2

4. Balancing physical and mental wellbeing 0.53 −0.01 0.12 −0.06 0.09 −0.05 0.03 5.6 1.2

5. Being able to see things from others’ perspectives 0.51 0.06 0.06 0.09 −0.06 0.03 0.04 5.6 1.2

6. Getting along well with others 0.49 −0.01 −0.01 0.16 0.02 0.20 0.03 5.7 1.1

7. Accepting life’s adversities 0.47 0.10 0.09 −0.09 0.01 −0.07 0.02 5.6 1.2

8. Maintaining normal functioning in daily life activities such as sleeping, eating, working, and studying 0.45 −0.04 −0.02 0.19 0.04 0.12 0.01 5.5 1.3

9. Being able to control one’s negative emotions 0.44 0.16 0.04 −0.05 0.17 −0.08 0.12 5.4 1.2

10. Maintaining harmony in interpersonal relationships 0.42 0.09 0.04 0.24 −0.03 0.06 0.03 5.5 1.2

11. Balancing one’s private life and social life 0.40 0.00 0.03 0.10 0.11 0.28 −0.03 5.0 1.3

Factor 2: Relating to others

12. Bringing positive energy to others −0.04 0.76 0.02 −0.08 0.01 0.2 −0.00 5.5 1.2

13. Helping people in need 0.01 0.63 0.13 0.04 −0.04 0.07 0.05 5.3 1.1

14. Having a peaceful mind 0.15 0.55 −0.01 0.08 0.16 0.01 −0.00 5.7 1.1

15. Being capable of loving others 0.18 0.47 −0.06 0.14 0.08 −0.02 −0.01 5.6 1.2

16. Feeling gratitude −0.01 0.45 0.16 0.28 0.02 −0.09 0.09 5.8 1.1

17. Getting along well with people from different backgrounds (i.e., geographical, religious, ethnic, etc.) 0.28 0.38 0.03 0.06 0.05 0.07 −0.04 5.3 1.2

18. Having dialectical views of people and events 0.15 0.35 0.02 0.05 0.01 0.18 0.11 5.2 1.3

Factor 3: Life principles

19. Being modest −0.02 0.06 0.90 −0.00 0.02 −0.00 −0.02 5.2 1.3

20. Being prudent 0.06 0.04 0.66 0.02 0.02 0.12 0.06 5.2 1.3

21. Being neither arrogant about winning nor discouraged after losing 0.10 −0.07 0.43 0.06 0.28 0.08 0.04 5.2 1.3

Factor 4: Family

22. Having healthy parents and family members 0.00 −0.03 0.14 0.73 0.05 −0.03 0.05 6.3 1.1

23. Having a harmonious family −0.02 0.17 0.00 0.60 0.23 −0.04 −0.06 6.2 1.1

24. Showing filial piety to one’s parents 0.01 0.02 0.20 0.56 −0.05 0.19 −0.03 6.2 1.1

25. Having a sense of belonging in one’s family 0.07 0.20 −0.07 0.50 0.02 0.11 0.10 5.8 1.2

Factor 5: Purpose and meaning

26. Having clear goals in life −0.06 −0.01 −0.00 0.05 0.80 0.18 0.03 5.6 1.3

(Continued)
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for the subscales of the CMHVS and the whole scale were acceptable 
to very good. For Sample A, internal reliability (Cronbach’s alpha) was 
0.96 for the whole CMHVS and 87, 0.88, 0.84, 0.83, 0.85, 0.72, 0.81 for 
its seven subscales, respectively. For Sample B, the internal reliability 
was 0.95 for the total scale and 0.87, 0.87, 0.81, 0.80, 0.82, 0.70, 0.77 
for its seven subscales, respectively. The seven latent factors were 
strongly correlated with each other, ranging from 0.51 to 0.85. 
Correlations between the factors were presented in Table 4.

Convergent validity

Validity of CMHVS was tested by examining its correlation with 
AVS, SWLS, COS, and BSI-18. Results were shown in Tables 5, 6. As 
expected, the total score and seven subscale scores of CMHVS were 
all positively correlated with AVS and SWLS. Furthermore, the seven 
subscales of CMHVS were positively and significantly correlated with 
all four subscales (HI, VI, HC, and VC) of COS, the magnitude of the 
correlations was consistently larger for Collectivism-related than 
Individualism-related subscales, and the peak correlation appeared 
between Horizontal Collectivism and CMHVS. There was no 
significant correlation between the BSI-18 and CMHVS.

Discussion

As expected, the study results offered knowledge and insight 
regarding Chinese college students’ mental health values and 
produced an evaluation scale with sound psychometric qualities. The 
CMHVS shows high reliability with Cronbach’s alpha of 0.96, and 
convergent validity with its high positive correlations with AVS, 
SWLS, and COS. From a cultural perspective, this scale tightens the 
connection between mental health and cultural values. Further, it 
offers support to practice that aims at promoting culturally supported 
and functional mental health for Chinese college students.

Mental health as a culturally informed 
phenomenon

Consistent with the principle of cultural psychology, “One mind, 
many mentalities” (Shweder et al., 1998), CMHVS sheds light on both 
the universal mind of human beings and the culturally specific 
mentality regarding mental health for Chinese colleges students. 
CMHVS shares some commonalities with the available mental health 
value scales in the U.S. (Jensen and Bergin, 1988; Kelly, 1995; Tyler 
et al., 1983). The most obvious is that all scales contain largely positive 
concepts and desirable behaviors, implying that mental health is a 
positive construct. For instance, shared subscales include interpersonal 
relationship, emotional control/regulation, and personal success/
achievement. Although there are differences in the specific content or 
scope/depth of each area across measures, these subscales nonetheless 
reflect the common and basic dimensions of human mental experience.

Differences between CMHVS and western scales are notable as 
well. First, CMHVS appeared to reflect collectivistic/relational values 
more and individualistic values less than the existing western scales. 
Expectedly Chinese students failed to show high value of the western 
cultural ideals such as independence, autonomy, self-reliance, and T
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explicit and direct communication, which are the foundations of 
western psychology. Because Chinese are more likely to define self-in-
relations, and a collectivistic/relational orientation is more discernable 
in CMHVS than in other scales. The psychological anthropologist 
Alan Page Fiske famously categorized human interactions into four 
types, communal sharing, authority ranking, equality matching, and 
market pricing (Fiske, 1991). The values in CMHVS seem to reflect 
more communal sharing (e.g., “bringing positive energy to others”) 
and authority ranking (e.g., “showing filial piety to parents”) and less 
equality matching and market pricing than existing western scales. 
The Confucian social relationism is shown throughout the scale 
especially in the subscales of Expected Self, relation to others, and 
communication. The others-focus mentality is clear and salient in how 
one expects the self to take other’s perspective and stay in harmony 
with and being a giver/helper to others.

Secondly, the highly valued emotional expression and taking active 
actions for change in western cultures are weak in CMHVS. Instead, a 
status of being is salient in “having a peaceful mind,” “being modest,” 
“feeling gratitude,” “feeling satisfied,” or “being modest.” The Chinese 
folk wisdom values one’s capacity to control negative emotions and 
accept life adversities as a way of dealing with stress. Additionally, 
values based in dialecticism emphasize the balance and harmonious 
states in physical, emotional, interpersonal and spiritual life, such as 
“being neither arrogant about winning nor discouraged after losing,” 
etc. Such passive ways of being and relating to the world may not fit 
dominant western values but certainly contribute to peaceful mind 
maintenance and conflict avoidance for Chinese.

Indeed, CMHVS portrays that it is the culture that determines 
what traits, emotions, and behaviors would be experienced as healthy 
or unhealthy. The guanxi (relationship) orientation, he (harmony) 
mentality, and jia (family) centrality are distinctively reflected in 
multiple subscales. Rather than focusing on independence and 
autonomy as valued by western cultures, the Expected Self includes 
being able to take others’ perspective, building harmonious 
relationship with others and managing all relationships in life to 
maintain harmony. Being altruistic and grateful to and loving others 
as well as bringing positive energy to others are valued as ways of 
relating to others. These values reflect the self-in-relation framework 
as a key expression of Chinese relationism (Hwang, 2012).

Cultural values, mental health values, and 
psychological wellbeing

The study result showed that participants who held higher 
Asian values endorsed CMHVS more, meaning mental health 
values are consistent with general cultural values. Moreover, the 
seven subscales of CMHVS were positively correlated with all 
four subscales of Collectivism–Individualism Scale, showing that 
individualism and collectivism are not dichotomous but 
co-existent for contemporary Chinese college students, although 
participants reported higher collectivism than individualism. 
Notably, the peak correlations exist between Horizontal 
Collectivism (emphasis on sociability and interdependence) and 
almost all subscales of CMHVS, which shows that Chinese college 
students highly value relationships. The high correlations 
between both Hierarchical and Vertical individualism scales and 
Achievement (Factor 5) of CMHVS, however, seemed to show that 
participants were aware that they need to work hard and 
be competitive to succeed or excel in today’s environment where 
academic stress is extremely high.

As expected, CMHVS was positively correlated with life 
satisfaction, which means that Chinese college students’ mental 
health values are functional to them in increasing life satisfaction. 
This relationship becomes even more significant when 
considering the lack of correlation between CMHVS and 
psychological symptoms measured by BSI-18 except for the 
negative correlation between Somatization and Depression and 
Expected Self (Factor 1). It is worth noting that many items of 
Expected Self describe personal strengths and resilience, such as 
being aware of one’s negative emotions, controlling one’s negative 
emotions, and accepting adversities in life. Likely, such personal 
strengths may prevent depression and somatization symptoms. 
Compared to Western scales like the Mental Health Continuum–
Short Form (MHC-SF; Keyes, 2005), which emphasizes autonomy 
and self-acceptance, the CMHVS highlights relational and 
familial dimensions of wellbeing. While both scales capture 
psychological flourishing, CMHVS uniquely integrates Confucian 
ideals of self-cultivation and collective harmony, providing a 
more culturally relevant measure for Chinese students.

TABLE 4  Correlations among seven factors of CMHVS.

Factor 1 2 3 4 5 6 7

1. Expected self —

2. Relating to others 0.77** —

3. Life principles 0.77** 0.85** —

4. Family 0.62** 0.85** 0.72** —

5. Purpose and meaning 0.65** 0.78** 0.72** 0.68** —

6. Achievement 0.61** 0.60** 0.76** 0.51** 0.58** —

7. Communication 0.68** 0.74** 0.70** 0.61** 0.66** 0.61** —

M 5.45 5.47 5.22 6.10 5.53 4.67 5.15

SD 0.78 0.90 1.10 0.89 1.00 1.10 0.99

CMHVS, Chinese Mental Health Value Scale.
**Correlation is significant at the 0.001 level.
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TABLE 5  Intercorrelations among subscales of CMHVS and five referent measures.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

1 Expected self —

2 Relating to others 0.79** —

3 Life principles 0.68** 0.74** —

4 Family 0.65** 0.80** 0.65** —

5 Achievement 0.65** 0.71** 0.72** 0.62** —

6
Purpose and 

meaning
0.69** 0.80** 0.60** 0.67** 0.67** —

7 Communication 0.68** 0.73** 0.62** 0.57** 0.68** 0.67** —

8 AVS_norm 0.21** 0.23** 0.18** 0.31** 0.19** 0.18** 0.14** —

9 AVS_humility 0.35** 0.45** 0.53** 0.37** 0.31** 0.31** 0.33** 0.28** —

10 SWLS 0.18** 0.22** 0.15** 0.11** 0.15** 0.12** 0.15** −0.01 0.18** —

11 COS_HI 0.33** 0.33** 0.31** 0.22** 0.40** 0.35** 0.33** −0.17** 0.31** 0.17** —

12 COS_VI 0.32** 0.31** 0.34** 0.26** 0.57** 0.29** 0.31** 0.08 0.30** 0.07 0.84** —

13 COS_HC 0.49** 0.55** 0.44** 0.44** 0.47** 0.41** 0.43** 0.21** 0.52** 0.33** 0.45** 0.44** —

14 COS_VC 0.29** 0.38** 0.36** 0.47** 0.42** 0.27** 0.29** 0.27** 0.49** 0.19** 0.43** 0.49** 0.71** —

15 BSI_Anxiety −0.07 −0.02 −0.02 −0.03 0.04 0.01 −0.04 −0.13* −0.12* −0.34** 0.01 0.09 −0.19** −0.11** —

16 BSI_Soma −0.12** −0.01 −0.02 −0.07 0.04 −0.02 −0.03 −0.14* −0.19** −0.31** 0.01 −0.01 −0.16** −0.13** 0.82** —

17 BSI_Depre −0.08* −0.03 −0.04 −0.05 0.03 0.00 −0.05 −0.12* −0.16** −0.43** 0.04 0.13** −0.21** −0.11* 0.95** 0.79** —

CMHVS, Chinese Mental Health Value Scale; 1–7, seven factors of CMHVS; AVS, Asian Value Scale; AVS_norm, AVS_Conformity to Norm; SWLS, Satisfaction with Life Scale; COS, Cultural Orientation Scale; HI, Hierarchical Individualism; VI, Vertical 
Individualism; HC, Hierarchical Collectivism; VC, Vertical Collectivism; BSI, Brief Symptom Inventory. *p < 0.05, **p < 0.01.
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Characteristics of college students’ mental 
health values

China is believed to have experienced large and transformative 
cultural changes in recent decades, including rising importance 
of materialism, individualism, freedom, democracy (Xu and 
Hamamura, 2014). Interestingly, however, the values captured by 
CMHVS generally do not show clear support to this perceived 
trend but back the enduring theme of family and relationship. 
Students’ adherence to traditional cultural values in viewing 
mental health is apparent. The values such as relationship, 
harmony, filial piety, and context-driven communication are 
underlying their mental health values in Expected Self, Relating 
to others, Family, and Communication subscales.

However, indirect support for modernization of values can 
be  seen through the positive correlations between the 
individualism subscales of COS and seven factors of 
CMHVS. Perhaps in college students’ mind independence, 
autonomy, self-reliance, and other individualistic concepts are 
important for them if they want to be successful. The item “taking 
responsibility for the consequences of one’s choices” fits the 
traditional value of being a responsible and accountable person 
on one hand and is consistent with the individualistic notion of 
being self-reliant on the other. Achievement is an example of 
Chinese college students, especially male students, operating in 
the mist of both the old and new value systems.

Implications for practice and research

The CMHVS established a solid connection between Chinese 
college students’ mental health values and their cultural contexts. 
Using it as an assessment tool or as a reference, researchers and 
clinicians may be reminded that mental health promotion for 
Chinese students needs to be examined with full consideration of 
their values.

For clinicians trained with western theories in China or 
elsewhere, this study can inform them that conceptualization of 
clients should not be  dictated by the western theories. Some 
valued behaviors may not appear healthy in a western cultural 
context or by western theoretical perceptions, but needed to 
be  validated and confirmed because they are correlated with 

wellbeing for Chinese students. When Chinese students present 
themselves as weak in ego strength or low in self-esteem, 
clinicians needs to be  reminded that the self-in-relation or 
others-focused relationship is the essence of being for those 
students. The importance of emotional balance in academic 
settings has been emphasized in previous research (Diotaiuti 
et  al., 2021), which found that procrastination and emotional 
self-regulation significantly impact students’ performance. Our 
findings align with this perspective, highlighting the role of 
mental health values in promoting psychological wellbeing and 
academic success. CMHVS may be  helpful to gaining an 
understanding their mental health values to avoid premature 
judgment. Furthermore, practitioners need to be aware of their 
own values, the values embedded in their theoretical orientations, 
and their student clients’ values to avoid imposing irrelevant 
values or overriding values of their clients. CMHVS may provide 
a tool for clinicians to take into consideration of “balancing 
physical and mental wellbeing” and “balancing one’s private life 
and social life” for their Chinese clients.

CMHVS also provides a research tool for understanding Chinese 
college students’ mental health needs and exploring effective 
educational/preventive/interventional methods for this population. 
Specific to counseling, future research may exam the relationship 
between mental health values and Chinese client in-session behaviors, 
including openness to various therapeutic interventions. Additionally, 
it may be meaningful to explore whether and to what extent Chinese 
students would use those values to monitor their behaviors and guide 
their daily life. Due to the fast-increasing number of Chinese 
international students in the United  States or other countries, 
researchers may also use CMHVS to examine its cross-sample validity 
and its association to these students’ acculturation and cultural identity.

Limitations

First, although the sample size of the study was large enough, 
there was a methodological limitation that the data were randomly 
split into two samples for EFA and CFA. Thus, the two samples may 
reflect similar sampling bias, measurement bias, or experimenter 
effects. Second, the current study did not directly measure western 
mental health values among Chinese students and compare them with 
Chinese ones, thus future research can incorporate mental health 

TABLE 6  Correlations among total scores of CMHVS and referent measures.

CMHVS AVS SWLS COS_Indi COS_Coll BSI

CMHVS —

AVS 0.29** —

SWLS 0.14** −0.03 —

COS_Indi 0.32** 0.04 0.08* —

COS_Coll 0.45** 0.28** 0.25** 0.34** —

BSI −0.05 −0.14* −0.31** 0.07* −0.15** —

CMHVS, Chinese Mental Health Value Scale; AVS, Asian Value Scale; SWLS, Satisfaction with Life Scale; COS, Cultural Orientation Scale; COS_Indi, COS_Individualism; COS_Coll, COS_ 
Collectivism; BSI, Brief Symptom Inventory.
*p < 0.05, **p < 0.01.
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value scales developed based on western culture. Third, although most 
reverse items were proportionately represented by other non-reverse 
items, it was a loss of information to remove them in EFA due to the 
responding patterns. It is likely that when measuring values, reverse 
items may cause confusion about how to give precise answers. Fourth, 
the current research only used CFA in scale validation, while other 
psychometric methods can also be included for future research such 
as classical test theory, item response theory, and Rasch model theory 
(see Xu et al., 2020, for an example). Fifth, given the emphasis on 
relational and moral values, some participants may have responded in 
ways that reflect social expectations rather than personal beliefs. 
Future studies could incorporate social desirability scales to control 
for this bias. Finally, while this study establishes the CMHVS as a 
reliable research tool, its clinical utility remains to be tested. Future 
studies should examine its application in therapy settings to assess its 
impact on treatment outcomes.
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developmental functioning in the 
parental screening tool: an 
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Objectives: Ensuring rapid and efficient detection of developmental difficulties 
in early childhood necessitates aligning screening tools with the timing of 
preventive examinations in each country, emphasizing the need for quick and 
effective unidimensional screening methods.

Aim: This study aims to assess the scalability and unidimensionality of 
developmental functioning in two- and three-year-old children using Guttman 
scaling and the Rasch model.

Methods: The anonymized data from 1,640 children aged 26 to 44 months, 
whose caregivers completed the S-PMV11 method, were gathered from routine 
pediatric preventive check-ups via the National Database.

Results: The findings indicate the effective scalability of developmental 
functioning using the Guttman approach, thus enabling the early identification 
of children at risk. Additionally, the Rasch model confirms the unidimensionality 
of developmental functioning, highlighting the importance of early intervention 
addressing.

Conclusion: Despite the instrument’s construct validity, significant concerns 
arise regarding its ability to capture children with borderline developmental 
functioning. These concerns could be  addressed and improved by simply 
organizing the items by difficulty level in the pediatric response sheet, allowing 
the pediatrician to effectively identify any early signs of developmental issues.

KEYWORDS

developmental functioning, S-PMV11, Rasch model, Guttman scaling, developmental 
difficulties, parental screening tool, early childhood

1 Introduction

Developmental difficulties and neurodevelopmental disorders identified in the early years 
of life are significantly less numerous than their actual prevalence, not only in the at-risk 
population but also in the general population of children (Olusanya et al., 2023; Boyle et al., 
2011). It is estimated that only about 30% of children with these difficulties are identified 
before entering school (Palfrey et al., 1987). However, recent systematic review (e.g., Francés 
et al., 2022) report much wider variability in prevalence rates of developmental difficulties and 
neurodevelopmental disorders, fluctuating globally between 4.70 and 88.50%, influenced by 
methodological differences, sociocultural factors, and disparities in diagnostic practices and 
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professional training. As a result, early detection programs are 
increasingly recommended to recognize early warning signs of 
developmental difficulties and to inform the development of policies 
aimed at supporting the most vulnerable segments of the population 
(Francés et  al., 2023; Cibralic et  al., 2023). The call for early 
identification of children at risk for developmental difficulties has 
resulted in the use of psychomotor development screening scales 
during pediatric preventive check-ups (Yunilda et al., 2023; Prieto 
et al., 2022; Lipkin et al., 2020; Oberklaid and Efron, 2005).

Developmental difficulty in children manifests through delays in 
reaching developmental milestones or atypical, limited expression of 
abilities and skills typical of the child’s age (Institute of Medicine, 2001). 
Developmental milestones reflect a child’s optimal developmental 
functioning and are manifested in the child’s skills engaged in everyday 
interactions with the environment (Misirliyan et al. 2023). Developmental 
functioning can be defined as an umbrella term for optimal psychomotor 
development and daily functioning of the child, thus representing a 
counterpart to disability and impairment. It is understood as the capacity 
for adequate interaction between an individual’s bodily functions, 
activities, and participation in environmental conditions (World Health 
Organization, 2007). The inadequate developmental functioning of the 
child is thought to elicit increased attention from pediatricians and early 
childhood development specialists (World Health Organization, 2007; 
Coelho and Pinto, 2018).

Widespread use of parental screening tools can capture child 
manifestations that may not be observed by the pediatrician during an 
examination in the clinic (Cibralic et al., 2023; Vitrikas et al., 2017). 
Parental screenings are a recommended method to refine clinical 
assessment of a child’s developmental functioning (Glascoe, 2005), as 
it has been shown that up to 80% of caregivers correctly identify 
abnormalities in a child’s development at the age of 2 years (Chawarska 
et al., 2007). Parental screening tools are therefore inexpensive and 
effective means of identifying children with developmental difficulties 
across the population (Prieto et al., 2022). Methodologies such as the 
Parent’s Evaluation of Developmental Status (PEDS) and its 
complementary part Developmental Milestones (PEDS: DM) and Ages 
and Stages Questionnaires (ASQ) are recommended by the American 
Academy of Pediatrics. However, the schedule of preventive 
examinations during which the screening can be  performed and 
interpreted varies from country to country. Therefore, it is crucial that 
the screening tool corresponds to the schedule of preventive 
examinations in a particular country (Cibralic et al., 2023). A mismatch 
between the dates when screening is required and the schedule of 
checkups may present a barrier to its use (Lipkin et al., 2020). To align 
with the pediatric health care system in Slovakia, the Method for 
Monitoring and Screening for Developmental Difficulties (S-PMV) 
was developed. This tool is designed to screen for psychomotor 
development during the preventive checkups in general pediatric care 
(©S-PMV, Prof. K. Matulay Endowment Fund (EF), 2016–2021; 
Ministry of Health, 2021). The compulsory use of S-PMV11 during the 
preventive examination at the age of 2 or 3 years allows professionals 
to catch developmental difficulties before the child enters kindergarten. 
The tool has already established its structural validity and underwent 
norm standardization in 2013. The current study aims to further 
examine its structural validity using new, practice-based data, 
providing an updated perspective based on more recent findings.

Developmental screening tools should be optimized to be fit-for-
purpose and sensitive to capturing development as a whole or discrete 

developmental domains (van Buuren and Eekhout, 2023). In the 
context of the S-PMV11 instrument, developmental functionality is 
viewed as unidimensional. A unidimensional screening instrument 
can produce a scale based on a hierarchy of dichotomous items that 
progress from the easiest to the most challenging, or from the less to 
the most extremely delineated (Bond and Fox, 2007). A simple scale 
meeting Guttman’s requirements would allow the pediatrician to 
verify the accuracy of the parental assessment during the preventive 
exam by directly administering the selected item that most closely 
matches the child’s current level of ability. Since the S-PMV11 is used 
at 2 or 3 years of age, it can be  assumed that items will be  more 
challenging for two-year-olds than for older children. Analyses will 
therefore be conducted separately for the two age groups. The first aim 
is to investigate the scalability of developmental milestones for two- 
and three-year-olds in the S-PMV11 instrument, which implies the 
research question RQ1: Is the scalability of developmental milestones 
for two- and three-year-olds possible when using Guttman scaling?

The process of detecting errors in response patterns is also known 
as scalogram analysis and forms the basis of the Rasch model 
(Engelhard, 2008). The Rasch model, which is based on the item 
response theory approach, considers a scale to be a set of homogeneous 
items (Jelínek et al., 2007). The constructed model then displays the 
probability of an individual with a certain level of latent ability 
responding to a particular item on a uniform scale (Embretson and 
Reise, 2000). Thus, the use of the Rasch model can contribute to 
validating the accuracy and sensitivity of capturing developmental 
functioning. Analyses will again be conducted separately for the two 
age groups. Research question 2 therefore focuses on the use of the 
Rasch model, RQ2: Can developmental functionality be considered 
unidimensional when using the Rasch model in two-year-olds and 
three-year-olds?

2 Methods

2.1 Design and data collection

The research design is quantitative, cross-sectional, and oriented 
toward examining and validating psychometric indicators of the 
developmental functionality domain in S-PMV11. Data from S-PMV11 
were sourced from the National Database of Selected Developmental 
Indicators (©S-PMV, Prof. K. Matulay Endowment Fund (EF), 2016–
2021). The study sample included anonymized data from children whose 
primary caregivers completed the screening between April 1, 2021, and 
December 31, 2021. The entire sample (N = 1,640) consisted of children 
aged 26 to 44 months. The children were further divided into younger 
children (< 35 months) and older children (≥ 36 months), according to 
the age criteria outlined in the S-PMV11 Manual (©S-PMV, Prof. 
K. Matulay Endowment Fund (EF), 2016–2021).

2.2 Measurement and instruments

The method whose psychometric properties were validated is 
called the Developmental monitoring and screening method for the 
11th check-up in primary care (shortly S-PMV11). S-PMV11 is one 
of 10 screening tools that form a single series designed for monitoring 
the development of psychomotor functions and screening for 
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developmental difficulties based on parental assessment in primary 
pediatric care. S-PMV11 specifically targets the detection of potential 
developmental risks in children aged 2 to 3 years. It is obligatory used 
in pediatric practice in Slovakia. The data were collected online during 
the 11th preventive check-up in general care for children and 
adolescents carried out at 2 and 3 years of age (Ministry of Health, 
2021). The method was completed by the child’s caregiver.

S-PMV11 is a standardized screening tool designed for the early 
identification of deviations from typical development and behavior in 
children aged 2 and 3 years. Deviations identified indicate potential 
developmental risks, affecting the child’s functional abilities. This 
method comprises two versions: one tailored for younger children (aged 
26–35 months) and one for older children (aged 36–40 months). Both 
versions are identical, differing solely in the percentile bands for norms, 
borderline cases, and risks. In the screening record, the pediatrician 
classifies children into three categories based on their developmental 
score percentiles. Developmental functioning sum score consists of 20 
items mentioned below. A score above the 26th percentile falls within 
the normative range, indicating no significant deviations from the 
population norm. Scores between the 11th and 25th percentiles are 
classified as borderline, suggesting mild deviations requiring increased 
monitoring, while scores below the 10th percentile indicate elevated 
risk, warranting further evaluation and possible specialized care. 
According to standard pediatric procedures (©S-PMV, Prof. K. Matulay 
Endowment Fund (EF), 2016–2021), younger children scoring 17 to 20 
points fall within the normative range, those scoring 14 to 16 points are 
classified in the borderline range, and those scoring 13 points or lower 
fall into the risk category. For older children, scores of 18 to 20 points 
indicate the normative range, scores of 16 to 17 points correspond to the 
borderline range, and scores of 15 points or lower place a child in the 
risk category.

The developmental functioning contains 20 items with 
dichotomous “yes”-"not yet” responses, focusing on the areas of motor 
skills (4 items, example of item: “M3 Can draw a circle.”); social 
behavior [3 items, example of item: “SS2 Shows interest in other children 
(watches what they are doing, approaches them, joins in play).”]; cognition 
[3 items, example of item: “K2 Can assemble a picture made of at least 3 
pieces (puzzle).”]; speech understanding (3 items, example of item: “PR3 
Can answer the question ‘How old are you?’ or show the number using 
fingers.”); speech production (3 items, example of item: “H1 Speaks in 
sentences of three or more words.”); self-care (3 items, example item: “SE2 
Can eat independently using a spoon.”), and kindergarten readiness (1 
item: “Z1 Do you think your child is mature and ready for kindergarten?”). 
The maximum possible score for developmental functioning is 20 
points. The items in the pediatric response sheet denote various aspects 
of developmental functioning: M for motor skills, SS for social behavior, 
K for cognition, PR for speech understanding, H for speaking, SE for 
self-care, and Z for kindergarten readiness. Within each category, items 
are labeled with abbreviations such as M1, M2, M3, and M4 for motor 
skills. However, these numerical labels do not indicate the difficulty 
level of the items; they are simply identifiers, with the numbers not 
reflecting an increasing level of difficulty.

2.3 Data analysis method

To verify the scalability of developmental functionality from a 
deterministic conception of the Guttman scale (Aim 1), the achieved 

values of the coefficient of reproducibility (coefficient of 
reproducibility = CR) were investigated. The coefficient takes values 
from 0 to 1, with values higher than CR = 0.9 indicating acceptable 
unidimensional use of the scale. Examination of the scalability of the 
developmental functioning items by analyzing Guttman response 
patterns was conducted in R, specifically in the guttman package, 
version 0.1.0 (Libura, 2024).

The premise of the validated Rasch model (Aim 2) was the latent 
continuous capacity for child developmental functioning. After 
logarithmizing the data, we determined the difficulty of items in the 
population of children using an item difficulty index (denoted as b). 
The fit of the data to the model was assessed with a discriminant value 
fixed at 1 (α = 1) with the variance freely estimated. The model was 
estimated using the maximum likelihood method. Parameters such as 
χ2, p-value, RMSEA, SRMR, TLI, and CFI were examined to evaluate 
the fit of the data to the model. Interpretation of the Rasch model is 
similar to confirmatory factor analysis, where, as noted by Markland 
(2007), the significance of χ2 should not be  the sole criterion for 
determining data fit due to conservatism, particularly in large research 
sets. Therefore, we also utilized the comparative fit index (CFI) and 
the Tucker-Lewis index (TLI), which are expected to be 0.9 or higher, 
as well as the standardized root mean square residual (SRMR) and the 
root mean square error of approximation (RMSEA), which should 
be  less than 0.08 (Bond and Fox, 2013). An item fit index was 
computed for the items, providing a direct comparison of modeled 
and observed frequencies of correct and incorrect responses (Orlando 
and Thissen, 2000). Standardized and unstandardized item infit and 
outfit indices were also added, with too low values indicating 
overfitting typical of Guttman response patterns, indicating possible 
local dependence of the items. High values of fit, in turn, indicate 
unpredictability of responses (underfit), which may be due to item 
weakness or guessing on the part of the respondent. Standardized infit 
and outfit values in the range of −2 to +2 are considered ideal (Bond 
and Fox, 2013). Empirical reliability values were also investigated. The 
item characteristic functions, item information functions, and 
screening information function with measurement error were 
graphed. R software (R Core Team, 2024) and the packages readr 
(Wickham et  al., 2024), tidyverse (Wickham et  al., 2019), mirt 
(Chalmers, 2012), ggplot2 (Wickham, 2016), psych (Revelle, 2024), 
cowplot (Wilke, 2024) were used.

3 Results

In this section, we aim to achieve two objectives: Aim 1 focuses 
on assessing the scalability of developmental milestones in children 
aged 2 and 3 years old using Guttman scaling. Aim 2 involves verifying 
the S-PMV11 instrument using the Rasch model, examining both the 
developmental milestones and the overall model of developmental 
functioning in younger and older children. Through these aims, 
we seek to deepen our understanding of developmental milestones 
and functioning in young children.

3.1 Sample characteristics

The mean age for the younger children was M = 30.51 months 
(SD = 2.78; Mdn = 31; min = 26, max = 35), and for the older children, 
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it was M = 36.8 months (SD = 1.17; Mdn = 36; min = 36, max = 44). 
The basic information of the sample, such as gender and information 
about the person who completed screening are displayed in Table 1.

3.2 Internal consistency

In our research, good values of internal consistency of 
developmental functionality were found for younger children α = 0.84 
and ω = 0.87 and for older children α = 0.86 and ω = 0.88.

3.3 Scalability of developmental milestones 
using Guttman scaling

After calculating the scalability of developmental functioning in 
younger children (n = 1,336), the unidimensionality of the S-PMV11 
instrument can be highlighted. In the S-PMV11, item abbreviations 
reflect aspects of functioning that are measured, e.g., K1 means the 
focus of the item on cognition. The items in the text denote various 
content of developmental functioning: M for motor skills, SS for social 
behavior, K for cognition, PR for speech understanding, H for 
speaking, SE for self-care, and Z for Kindergarten readiness. Items 
were ranked in order of difficulty from easiest to most difficult as 
follows: M4, SS1, PR1, SS2, K1, SE2, M1, M2, SS3, SE1, K3, PR2, PR3, 
K2, M3, SE3, Z1, H2, H1, H3 (for the names of the items, see Table 2). 
For a total of 26,720 data (1,336 respondents x 20 items), a 
reproducibility coefficient index of CR = 0.90 was calculated, which 
corresponds to the established Gutmman scaling criterion reported 
as 0.90.

For older children, the items were ranked in a different order of 
difficulty, with item Z1 being the most challenging. The order from 
easiest to most difficult item was as follows: SS1, SS2, M4, PR1, SE2, 
M1, SS3, K1, M2, PR3, K3, PR2, SE1, M3, K2, SE3, H1, H2, H3, Z1 
(for the names of the items, see Table  2). For 6,080 data (304 
respondents x 20 items), the index of coefficient of reproducibility was 
at CR = 0.90, thus the S-PMV11 instrument for 3-year-old children 
meets the requirements of a unidimensional scale.

3.4 Rasch model of developmental 
functioning

In the overall developmental functioning scores, younger children 
achieved mean values of M = 17.61, SD = 3.14, Mdn = 19, 
skew = −1.78, kurt = 3.41, min = 2, max = 20. Up to 529 younger 
children out of 1,336 achieved full scores, which corresponds to 
approximately 39.6%. For developmental functioning, older children 
scored M = 17.74, SD = 3.15, Mdn = 19, skew = −1.93, kurt = 3.87, 
min = 4, max = 20. For older children, 128 older children out of 304 
achieved a full score, accounting for 42.11% of the responses. Together 
with the skewness and kurtosis indices, the descriptive statistics 
highlight the ceiling effect of the S-PMV11 instrument. According to 
the normative ranges defined in standard procedures for primary 
pediatrics, 74.0% (n = 984) of the younger children in the research 
sample fell within the normative range, 15.7% (n = 209) were in the 
borderline range, and 10.3% (n = 137) were in the risk range. Among 
the older children, 68.6% (n = 208) were classified within the 
normative range, 13.5% (n = 41) in the borderline range, and 17.8% 
(n = 54) in the risk range.

3.4.1 Results of the Rasch model for younger 
children

The fit of the younger children’s data (< 35 months) to the Rasch 
model is acceptable and shows indices: χ2 = 1,309 (189, n = 1,336), 
p < 0.001; RMSEA = 0.067 [CI 95% = 0.063–0.070]; SRMSR = 0.098; 
TLI = 0.924; CFI = 0.924. The significance of chi-square statistics may 
be  biased by the sample size, and therefore, when describing the 
results, we mainly focus on the RMSEA and TLI indices, which showed 
a satisfactory fit of the model to the data. The empirical reliability was 
at 0.730 and we consider it acceptable. The results for the items are 
shown in Table 2. The items showing the greatest variability in the SX2 
indicator were the items focusing on drawing a circle (M3), walking 
up stairs (M2), and talking (H1, H2, and H3). While the item on 
joining the pieces of a building block (M4) is minimally challenging, 
the items focusing on speaking are among the most challenging 
indicators. Based on the parameter b, as well as looking at the item 
characteristic functions, item information functions, and test 
information function shown in Figure 1, it can be concluded that the 
items measure too low an estimated developmental functional ability. 
In the S-PMV11, the theta indicator provides the most information 
about ability at the −3 level, which corresponds to approximately three 
standard deviations from the norm.

3.4.2 Results of the Rasch model for older 
children

The data fit of older children (≥ 36 months) with the Rasch model 
is acceptable, with the following indices: χ2 = 464.225 (df = 189, 
n = 304), p < 0.001; RMSEA = 0.069 [CI 95% = 0.061–0.077]; 
SRMSR = 0.112; TLI = 0.924; CFI = 0.925. The RMSEA and TLI indices 
demonstrated satisfactory model fit. The empirical reliability was at the 
level of 0.721, which we consider acceptable. Results for individual 
items with abbreviated content are displayed in Table  3, and the 
visualization of curves is provided in Figure 2. Concerning the capture 
of age differences in the construct of developmental functionality, 
highlighting the SX2 indicators as well as to the infit and outfit indicators 
for speech items, which are less variable among older children compared 
to younger ones. While these captured differences provide evidence of 

TABLE 1  Sample characteristics.

Sample 
characteristics

Younger children 
(n = 1,336)

Older children 
(n = 304)

n % n %

Gender

Girls 622 46.56 139 45.72

Boys 714 53.44 165 54.28

Screening completed by

Mother 1,101 82.41 248 81.58

Father 46 3.44 10 3.29

Both parents 181 13.55 42 13.82

Another person 8 0.60 4 1.32

Another person = Another person refers to someone other than the parent who takes care of 
the child, such as a grandparent or another caregiver.
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the tool’s construct validity, we highlight the test information function, 
indicating that in older children, screening most accurately identifies 
children at a level of approximately −3.5 latent ability.

4 Discussion

The aim of this study was to investigate the scalability and 
unidimensionality of developmental milestones in 2 and 3 year old 

children by using Guttman scaling and also to verify the S-PMV11 
instrument using the Rasch model, both for developmental milestones 
and for the whole model of developmental functioning. Such 
approaches offer a more relevant interpretation of achievement scores 
compared to classical test theory (Tesio et al., 2024). Although it is 
rather rare to obtain data that fit a Guttman formula (Abdi and 
Williams, 2010), in the case of the S-PMV11 instrument, it has been 
shown that developmental milestones can be scaled in terms of the 
Guttman approach, for both age groups of children. The data for both 

TABLE 2  Item scores for the Rasch model in younger children.

Item b SE(b) SX2 RMSEA 
SX2

df p Infit Infit tu Outfit Outfit tv

M4: connects the 

parts of the blocks

−6.318 0.312 10.659 0.035 4 0.031 0.583 −2.184 0.193 −3.845

SS1: shares joy −5.933 0.268 15.727 0.024 9 0.073 0.636 −2.109 0.190 −3.626

PR1: fetches the 

ball when asked

−5.540 0.232 29.743 0.038 10 0.001 0.611 −2.642 0.083 −4.340

SS2: is interested 

in other children

−4.965 0.191 42.573 0.041 13 0.000 0.937 −0.444 1.384 1.279

K1: inserts shapes 

correctly

−4.817 0.183 15.450 0.012 13 0.280 0.927 −0.567 0.663 −1.337

SE2: eats by spoon −4.683 0.175 17.778 0.017 13 0.166 0.807 −1.742 0.395 −3.091

M1: jumps 

forward with both 

feet

−4.046 0.147 14.945 0.014 12 0.244 0.898 −1.158 0.619 −2.386

M2: walks up the 

stairs

−3.917 0.143 52.172 0.050 12 0.000 1.042 0.518 1.051 0.355

SS3: plays with 

dolls

−3.871 0.141 18.821 0.021 12 0.093 0.822 −2.268 0.726 −1.779

SE1: dresses up −3.503 0.130 44.251 0.045 12 0.000 0.928 −1.015 0.938 −0.417

K3: assigns colors −2.969 0.117 20.298 0.023 12 0.062 0.929 −1.238 0.768 −2.443

PR2: completes the 

storyline

−2.841 0.115 26.816 0.030 12 0.008 0.807 −3.742 0.662 −4.014

PR3: answers 

about his/her age

−2.630 0.111 7.765 0.000 12 0.803 0.814 −3.885 0.610 −5.351

K2: composes a 

picture

−2.480 0.108 28.490 0.035 11 0.003 0.905 −2.005 0.749 −3.502

M3: draws a circle −2.368 0.107 62.608 0.059 11 0.000 0.981 −0.404 0.860 −1.972

SE3: 

communicates a 

need in a timely 

manner

−2.136 0.103 9.952 0.000 11 0.535 0.801 −4.931 0.664 −5.886

Z1: is ready for 

Kindergarten

−2.109 0.103 10.381 0.000 11 0.496 0.758 −6.145 0.612 −7.064

H2: uses 

prepositions

−1.717 0.098 53.949 0.057 10 0.000 0.607 −12.071 0.488 −12.074

H1: says 3 or more 

words

−1.687 0.098 61.151 0.066 9 0.000 0.595 −12.611 0.476 −12.599

H3: uses the past 

tense

−1.576 0.097 48.102 0.057 9 0.000 0.628 −11.795 0.544 −11.023

b, difficulty; SE(b), standard error of estimate for difficulty; SX2, item fit index (Orlando and Thissen, 2000); RMSEA, root mean square error of approximation for SX2; df, degrees of freedom; 
p, significance of item fit (<0.05); infit/outfit, item fit; infit tu, standardized infit; outfit tv, standardized outfit; content of items: M, motor; SS, social behavior; K, cognition; PR, speech 
understanding; H, speaking; SE, selfcare; Z, Kindergarten readiness. The items from the S-PMV11 are presented in an abbreviated version.
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age groups were also shown to fit the Rasch model, however, the test 
information function achieved at approximately −3 latent ability is 
questionable. Our findings need to be  put in the context of the 
practical application of screening at the population level in order to 
search for potential developmental difficulties. The practical purpose 
of the tool is to capture children at approximately −1 latent ability level 
of developmental functioning as stated in the tool manual (©S-PMV, 
Prof. K. Matulay Endowment Fund (EF), 2016–2021). Despite the 
identified unidimensionality and support for construct validity of 
S-PMV11, our findings yielded significant information about the very 
low level of measured ability at the −3 deviation level. We question the 
clinical application of screening in capturing children at possible 
borderline risk at around −1 ability level of developmental 
functioning. Parents of children should be educated early on about 
options for supporting developmental functioning, as late 
identification of difficulties does not allow professionals to develop 
further developmentally supportive interventions that are most 
effective the earlier they are initiated (Guthrie et al., 2023; Lipkin et al., 
2020). We  are concerned that the tool is not sensitive enough to 
capture children with borderline levels of developmental functional 
ability and therefore children may be  systematically overlooked 
despite the need for additional population-wide care. Interpretation 
of our findings is therefore a syncretization of the psychometric as well 
as the practical evaluation of the instrument.

It is possible to find certain common features in psychomotor 
development that are particularly useful for clinical practice, as they 
lead to the rapid recognition of possible developmental difficulties. In 
their own research on Guttman errors in response patterns, the 
authors Blanchin et al. (2016) outlined the use of these errors for 
detecting subgroups of respondents and subgroups of items; in our 
interpretation, we will focus on the items measuring speaking aspect, 
which also proved to be  the most challenging in Rasch’s model. 
Interpretation through Guttman scaling combined with the Rasch 

model allows us to gain theoretical as well as practical qualitative 
insight into the items. The interpretation of the Rasch model needs to 
take into account the clinical interpretation (Tesio et al., 2024) of 
whether the fit indices for the items match the theoretical and practical 
applications. Based on our findings, it can be concluded that the data 
in both younger and older children demonstrated fit parameters for 
the Rasch model that are consistent with the interpretation of a 
unidimensional construct with increasing developmental difficulty 
when it comes to speaking expressions.

The items measuring speaking aspect in our case were the most 
homogeneous in content, therefore they were the most challenging 
items with the highest error rates and can register children who, 
although meeting the easier milestones, do not have sufficiently 
developed speaking skills. Thus, the parent perceives the child as ready 
for kindergarten despite not completing the speech items, as they may 
believe that this is a natural variability in speech (Holm et al., 2023). 
This interpretation is also consistent with the Kindergarten readiness 
item, which is most difficult only in the group of older children, 
whereas in younger children it is located before the items measuring 
speaking aspect. Thus, thanks to the Guttman formula, as well as to 
the infit and outfit values of the items in the Rasch model, it is possible 
to identify a heterogeneous group of children called “late talkers,” who 
show less frequent verbal imitation and reduced lexical production 
(Zuccarini et al., 2023). The research on phonological skills requires 
further investigation due to the interindividual variability of this 
population, the significant prevalence of which has been pointed out 
by other authors (Zuccarini et al., 2023; Suttora et al., 2021; Desmarais 
et al., 2008). At the same time, talking can be understood as the result 
of the integration of social interaction, child talk, or cognition, but 
also as a manifestation of symbolic thinking, with the onset of 
egocentrism as indicators of this period (Heo et al., 2011). Despite 
being the most challenging milestones among the other items, their 
difficulty corresponded to the low level of developmental functioning 

FIGURE 1

Characteristic curves of items, information functions of items, and test information function for a group of two-year-old children.
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ability in both groups of children. Therefore, non-performance of 
these items in a population of children should be  a significant 
indicator of possible developmental difficulty.

For two-year-old children, the easiest milestone in the Guttman 
scaling M4 (Builds blocks, can connect the pieces of the building 
block) was found to be item SS1 (Shares joy) and SS2, which saturate 
the content of engaging in play with other children (Köngäs et al., 
2022) and are the basis for the development of other indicators of 
children’s functionality. Failure to meet these developmental 

milestones may have clinically significant interpretive value because 
they are milestones that are manifest in socialization, in the formation 
of self-esteem, or in the child’s globally perceived well-being. The 
child’s social behavior and engagement in play with other children 
can be termed social visual engagement (SVE), which is manifested 
by learning to interact socially with others while observing other 
people, playing with others, and listening to the conversations of 
others. If a child’s establishment of these fundamental expressions is 
absent between the ages of 24 and 36 months, they may even 

TABLE 3  Item scores for the Rasch model in older children.

Item b SE(b) SX2 RMSEA 
SX2

df p Infit Infit tu Outfit Outfit tv

SS1: shares joy −5.703 0.507 NaN NaN 0 NaN 0.801 −0.474 0.389 −0.746

SS2: is interested in 

other children −5.312

0.443

0.743 0.000 1 0.389 0.908 −0.214 0.469 −0.749

M4: connects the 

parts of the blocks −5.152

0.421

3.622 0.052 2 0.163 0.763 −0.824 0.186 −1.830

PR1: fetches the 

ball when asked −5.152

0.421

5.021 0.071 2 0.081 0.666 −1.257 0.161 −1.957

SE2: eats by spoon −4.879 0.387 2.183 0.017 2 0.336 0.772 −0.905 0.382 −1.314

M1: jumps forward 

with both feet −4.360

0.335

10.376 0.049 6 0.110 1.051 0.314 0.829 −0.293

SS3: plays with 

dolls −4.115

0.315

5.923 0.000 8 0.656 0.854 −0.760 0.465 −1.699

K1: inserts shapes 

correctly −4.115

0.315

9.496 0.025 8 0.302 0.747 −1.430 0.380 −2.105

M2: walks up the 

stairs −3.772

0.291

11.830 0.040 8 0.159 1.066 0.448 0.865 −0.353

PR3: answers 

about his/her age −3.332

0.266

6.566 0.000 8 0.584 0.815 −1.380 0.562 −2.061

K3: assigns colors −3.236 0.261 5.582 0.000 8 0.694 0.760 −1.913 0.564 −2.163

PR2: completes the 

storyline −3.236

0.261

12.301 0.042 8 0.138 1.001 0.049 0.696 −1.393

SE1: dresses up −3.236 0.261 6.322 0.000 8 0.611 0.964 −0.226 0.737 −1.171

M3: draws a circle −2.851 0.244 9.841 0.028 8 0.276 0.829 −1.520 0.711 −1.656

K2: composes a 

picture −2.325

0.225

3.557 0.000 7 0.829 0.778 −2.466 0.590 −3.412

SE3: 

communicates a 

need in a timely 

manner −2.291

0.224

14.447 0.059 7 0.044 0.853 −1.589 0.799 −1.524

H1: says 3 or more 

words −1.963

0.215

5.256 0.000 7 0.629 0.665 −4.472 0.526 −4.984

H2: uses 

prepositions −1.906

0.214

12.685 0.052 7 0.080 0.597 −5.662 0.449 −6.236

H3: uses the past 

tense −1.823

0.212

15.024 0.062 7 0.036 0.641 −5.085 0.510 −5.582

Z1: is ready for 

Kindergarten −1.796

0.211

5.597 0.000 7 0.588 0.772 −3.074 0.673 −3.463

b, difficulty; SE(b), standard error of estimate for difficulty; SX2, item fit index (Orlando and Thissen, 2000); RMSEA, root mean square error of approximation for SX2; df, degrees of freedom; 
p, significance of item fit (<0.05); infit/outfit, item fit; infit tu, standardized infit; outfit tv, standardized outfit; content of items: M, motor; SS, social behavior; K, cognition; PR, speech 
understanding; H, speaking; SE, selfcare; Z, Kindergarten readiness. The items from the S-PMV11 are presented in an abbreviated version.

133

https://doi.org/10.3389/fpsyg.2025.1441174
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Ráczová et al.� 10.3389/fpsyg.2025.1441174

Frontiers in Psychology 08 frontiersin.org

be  significant clinical indicators of potential autism spectrum 
disorders (Klin, 2023).

From a clinical perspective, the distribution of data across a large 
sample shows that the developmental function bands for both younger 
and older children align closely with those defined in standard 
primary pediatric guidelines. For children within the normative range 
(negative results), it is important to communicate item completion 
and offer guidance to promote motor, communication, and play skills. 
Phrases such as “no significant differences from same-age peers” or 
“the score is similar to other children of the same age” can indicate low 
risk. For children in the borderline or risk range (positive results), the 
focus should shift to addressing unmet items and supporting family 
competencies. Communication may include statements like “slight 
differences from peers” or “the score is lower than typical, but we will 
verify this in a follow-up.” Follow-up evaluations or specialist referrals 
may be necessary. As a screening tool, it is important to note that 
while many items may appear easy, failure to complete these easier 
items, even in children classified within the normative range, can serve 
as a significant indicator that the child is not developing typically. 
Beyond scores, the difficulty of the items a child fails to complete is 
critical for accurate assessment. Misclassification can occur if a child 
fails to complete easier items, which may indicate a risk of uneven 
development. The pediatric response sheet currently groups items by 
broad developmental areas, such as motor skills or social behaviors, 
which does not account for the varying levels of difficulty among 
them. It would be more beneficial to organize the items based on their 
difficulty level. This approach would allow clinicians to more 
effectively identify patterns in the child’s responses and recognize 
where they struggle the most. For example, a pediatrician would 
be able to see more clearly if a child is unable to perform the three 
most challenging tasks, as opposed to simply noting that the child 
struggles with some tasks without understanding the level of difficulty 
involved. Such a system would provide more insight into the child’s 
developmental needs and help guide decisions on further care or 

interventions. This would allow clinicians to more easily identify 
patterns in the child’s responses based on the complexity of the items, 
making it easier to determine if additional care or interventions are 
needed. Our research demonstrates that organizing the items by 
difficulty allows for a more nuanced and accurate assessment. The 
Rasch approach in our study confirms that the instrument captures 
significant developmental concerns at the population level. Therefore, 
we recommend that the tool be used with expert caution when items 
are unmet. To aid pediatricians, we suggest ranking items by difficulty 
in the scoring sheet, which would streamline result interpretation and 
improve alignment with population trends. Although all items in the 
screening tool are important as potential “red flags,” our focus is not 
solely on categorizing children as “normal” or “at risk.” Rather, we aim 
to emphasize the importance of understanding certain items that may 
be naturally easier for most children. When a child fails to complete 
these tasks, it can serve as an important indicator, even if the child’s 
overall score falls within the normal range. This is one of the key 
implications of our study — some items may be  considered 
developmentally simple for the general population. We believe that it 
is crucial for pediatricians, particularly in the fast-paced clinical 
setting, to have the ability to effectively identify potential issues. This 
approach would allow for more nuanced decision-making, rather than 
automatically assuming that a child is within the normative range 
based on the total score. Individual analysis of a parent’s response 
pattern can help identify critical developmental milestones where 
interventions may be needed. Thanks to Rasch’s approach, we have 
shown that the instrument captures at the population level those 
children who already have significant developmental problems. 
However, it is equally important to identify children who may benefit 
from more thorough monitoring and a more comprehensive view of 
their overall development. This would also support raising parental 
awareness about the importance of completing all items listed in the 
tool, ensuring that no potential developmental concerns 
are overlooked.

FIGURE 2

Characteristic curves of items, information functions of items, and test information function for a group of three-year-old children.
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4.1 Limits and recommendations for 
further research

We consider the most serious limitation of this study to be the lack 
of demographic and other descriptive information of children and 
caregivers, which may be  important intervening covariates. These 
include, for example, the child’s previous health problems or 
previously diagnosed illnesses. On the caregiver’s side, information 
such as caregiver age and educational attainment was absent, which 
may be related to inadequate assessment of the child’s functioning in 
the S-PMV11. This limit is caused by the effect of the data collection 
managed at the national level with no possibility to change the dataset. 
Missing information is available to the pediatrician in direct contact 
with the caregiver and through the child’s medical record. Therefore, 
our interpreted findings are also set in the context of population-wide 
use of the instrument, with the conclusion to point out the possibility 
of systematically overlooked children with possible developmental 
difficulties at a level not so obvious as −3 latent ability. We believe that 
providing more detailed information about the parent and child in the 
Database could reveal additional associations with respect to other 
covariates such as parent education or child health status. There is an 
urgent need in creating and validating tools that are used to capture 
children with potential developmental difficulties early in life. Other 
screening methods, such as the Ages and Stages Questionnaire 
(Squires and Bricker, 2009), use three response options based on 
whether the child is performing the activity regularly, sometimes, or 
not yet. The instructions indicate that parents may choose not to 
answer if they are unsure about the response. While it would 
be possible to verify this procedure in the context of the screening, the 
current version of the screening tool follows the guidelines outlined 
in the manual (©S-PMV, Prof. K. Matulay Endowment Fund (EF), 
2016–2021), which advises parents to select “Not yet” if they are 
uncertain, and for the pediatrician to clarify the item during the 
preventive check-up. If the parent still cannot assess whether the 
behavior is present, it is recommended that the pediatrician treat the 
response as “not yet.” Even a parent’s inability to evaluate a particular 
behavior—whether due to lack of observation or other reasons—can 
provide valuable insight into the child’s psychosocial developmental 
context. Another potential limitation and recommendation for future 
improvement is to further explore the process of handling uncertain 
responses in the screening, ensuring that the tool remains effective 
and accurate in real-world practice. The consequence of this study lies 
primarily in drawing attention to the unidimensionality of the tool 
and highlighting the possibility of arranging items in the pediatric 
response sheet according to their difficulty level, rather than by 
subdomains such as motor skills, social behavior, language, etc., since 
these areas are interrelated and form a common construct. 
Additionally, we  would consider incorporating more challenging 
items, especially for three-year-old children.
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Background: This study aims to assess the reliability and validity of the Quality 
of Life Scale (QOLS-6) among bank employees in Guangxi, grounding the 
investigation in the theoretical framework of quality of life measurement and 
psychological well-being. Given the increasing importance of mental health in 
the workplace, understanding how psychological conditions impact life quality 
is critical. The QOLS-6, a widely used tool for measuring quality of life, has been 
shown to have potential for application in diverse populations.

Methods: A cluster sampling method was used in the study. A questionnaire 
survey was conducted among 3,974 employees of a bank in Guangxi Province 
of China. To evaluate its performance across different mental health conditions, 
298 participants in the suicidal ideation group and 3,676  in the non-suicidal 
ideation group. The non-suicidal group was randomly divided into two 
subsamples, with subsample A (n = 1,838) for exploratory factor analysis (EFA) 
and subsample B (n = 1,838) for confirmatory factor analysis (CFA). Reliability and 
validity were assessed for each group, enhancing the understanding of QOLS-6’s 
sensitivity and effectiveness in capturing quality of life variations across different 
psychological profiles. Cronbach’s α coefficient was used to analyze the internal 
consistency reliability. EFA and CFA were used to examine the construct validity. 
Spearman correlations was used to evaluate the concurrent validity.

Results: The QOLS-6 demonstrated good internal consistency, with Cronbach’s 
α values of 0.908 and 0.857 for the two groups, respectively, and 0.865 for the 
overall sample. Its construct validity was supported by high KMO values of 0.841, 
0.805 and 0.818 for the suicidal ideation group, subsample A and total sample, 
respectively. Exploratory factor analysis of the QOLS-6 revealed a single-factor 
structure. However, confirmatory factor analysis demonstrated that a three-
factor model provided a better fit. The QOLS-6 showed negative correlations 
with depression, loneliness, hopelessness, and job burnout while positively 
correlating with job satisfaction and family function.

Conclusion: The QOLS-6 has demonstrated strong reliability and validity among 
bank employees in Guangxi, China. While exploratory factor analysis suggested 
a one-factor structure, confirmatory factor analysis supported a three-factor 
model, indicating a multidimensional nature. Based on the theoretical framework 
of quality of life and the design of the scale’s content, the three-factor model 
demonstrates statistical and theoretical validity. Additionally, the scale exhibited 
significant correlations with key psychological factors, further supporting its 
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applicability. These findings suggest that the QOLS-6 is an effective tool for 
assessing quality of life in diverse psychological contexts.

KEYWORDS

quality of life, reliability, validity, suicidal ideation, China

Introduction

The World Health Organization defines quality of life as an 
individual’s subjective evaluation of their position in the cultural and 
value system, as well as their relationships with their goals, 
expectations, standards, and concerns (WHOQOL, 1993). Within 
various demographic groups and across diverse cultural milieus, the 
quality of life plays a significant role in shaping suicidal ideation and 
behaviors have been reported by researches (He et al., 2020). Health-
related quality of life is affected by psychological issues such as 
depression and suicidal ideation which has been shown significantly 
in stroke patients in the United States (Chen et al., 2024). In Nigeria, 
suicidal behavior among HIV-infected individuals is strongly 
associated with a diminished quality of life (Oladeji et  al., 2017). 
Similarly, a clear link between decreased quality of life and suicidal 
ideation have been identified by the study in a Australian general 
community (Goldney et al., 2001). These findings underscore the close 
relationship between quality of life and suicidal ideation. Therefore, 
this study groups participants based on the presence or absence of 
suicidal ideation to more accurately assess quality of life across 
different psychological states. Assessing quality of life provides a 
comprehensive understanding of an individual’s physical, 
psychological, and social well-being, which are closely linked to 
suicidal ideation (Ki et al., 2024). The quality of life scale serves as an 
effective tool for identifying individuals experiencing a diminished 
quality of life, who may be  at risk for mental health issues and 
potentially suicidal ideation or behaviors (Chen et al., 2024). This 
allows for early detection and targeted intervention to address 
underlying issues such as depression, loneliness, and hopelessness, 
thereby reducing the likelihood of suicidal behavior.

The Guangxi region in China, situated in the multi-ethnic and less 
developed western part of the country. In recent years, banking 
professionals have been experiencing significant psychological stress 
because of the pressures associated with digital transformation and 
other factors (Li, 2022). A study reported that the prevalence of 
suicidal ideation among bank employees in Guangxi was 7.5%, with 
major depression, hopelessness, and negative coping styles identified 
as significant risk factors (He et al., 2020).

The quality of life of Chinese bank employees is influenced by 
multiple factors and exhibits significant regional disparities. Work-life 
imbalance is a critical factor contributing to the decline in their quality 
of life. Long hours in confined environments and strict performance 
evaluations, which are typical of the banking profession, severely disrupt 
the work-life balance of bank employees. Research has demonstrated a 
significant positive correlation between work-life balance and job 

satisfaction in the Shanghai region (Xue et al., 2024). Due to factors such 
as fewer bank branches, employees in county and rural areas are more 
susceptible to work-life imbalance, leading to a decline in their quality 
of life (Li and Liu, 2021). Environmental factors, particularly the work 
environment, have a substantial impact on the quality of life of bank 
employees (Gür et al., 2016). Furthermore, grassroots bank employees 
in different altitude regions show varying probabilities of abnormal 
results in physical examinations, which further affect their quality of life 
(Wang and Zhao, 2008). These disparities suggest that improving the 
quality of life of Chinese bank employees requires tailored strategies and 
a comprehensive consideration of various factors. Nonetheless, research 
on the quality of life of bank employees remains limited, especially 
regarding the validation of relevant assessment tools.

Various measurement tools provide quantitative bases for 
assessing the quality of life of bank employees. WRQoL scale focuses 
on work-related aspects of life quality, accurately capturing employees’ 
quality of life within their work environment (Geçkil, 2021). The 
Quality of Work Life Scale measures multiple dimensions, including 
job satisfaction, overall well-being, and work stress (Tentama and 
Suwandi, 2020). The scale was evaluated using structural equation 
modeling, which demonstrated that its dimensions and indicators 
effectively captured the construction of work life quality with high 
validity. In the empirical analysis of bank employees’ quality of life, 
Cronbach’s α was employed to assess the reliability of the model, and 
the results indicated a satisfactory level of reliability. Although various 
quality of life scales, including QOLS (Burckhardt and Anderson, 
2003), WHOQOL-BREF (Makovski et al., 2019), CASP-11-SG (Tan 
et al., 2023), CQ-11D (Zhou et al., 2024) and ProQOL (Galiana et al., 
2020), each has certain limitations. The WHOQOL-BREF 
demonstrates strong cross-cultural validity but requires lengthy 
administration time, while the QOLS, CASP-11-SG and CQ-11D face 
challenges in cultural adaptation within Chinese contexts. ProQOL, 
while effective in assessing professional burnout, has a narrower focus. 
Given these limitations, we selected the QOLS-6 scale and conducted 
targeted validation to better suit the specific population of this study.

This study used the 6-item short form Quality of Life Scale (QOLS-6) 
developed by Phillips (Phillips et al., 2002). The QOLS-6 was showed 
good reliability and validity in a psychological analysis of the general 
Chinese population in 2002. The scale focuses on six dimensions of 
quality of life over the preceding 30 days, including physical well-being, 
psychological health, economic status, occupational satisfaction, family 
relationships, and social interactions. The QOLS-6 has been validated in 
a study of psychological autopsy of elderly individuals who died by 
suicide in rural China, demonstrating its reliability and effectiveness 
within this population (He et al., 2021). Currently, the QOLS-6 has 
demonstrated strong psychometric properties primarily among rural 
elderly populations in China, highlighting its potential for broader 
applicability. The scale features a concise structure with only six items, 
enhancing its practicality for large-scale assessments.

To the best of our knowledge, QOLS-6 was used for the first time in 
research among the bank employees. This study evaluates the 

Abbreviations: QOLS-6, Quality of life scale; MBI-GS, Maslach burnout inventory-

general survey; PHQ-9, Patient health questionnaire; ULS-6, University of California 

Los Angeles Loneliness Scale-6; BHS-4, Beck’s hopelessness scale; APGAR, Family 

adaptive, partnership, growth, affection and resolve scale.
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applicability of the QOLS-6 within bank employees in Guangxi, 
providing a foundation for future research to validate its generalizability 
across diverse occupational and regional groups. By demonstrating its 
reliability and validity, the study proposes the QOLS-6 as a practical tool 
for assessing quality of life in mental health research contexts. The 
following research hypotheses are proposed:

H1: Based on the theoretical framework of quality of life and the 
design of the scale’s content, three latent factors can be extracted 
from the quality of life scale in the bank employee population.

H2: The quality of life scale demonstrates good reliability in the 
bank employee population.

H3: The quality of life scale demonstrates good validity in the 
bank employee population.

Methods

Design and participants

In this study, a cross-sectional survey and cluster sampling 
method were adopted to conduct an online questionnaire survey 
among 5,000 employees of a bank in Guangxi from November to 
December 2019. Guangxi is an underdeveloped region in western 
China. The research sample covers several prefecture-level cities such 
as Nanning, Liuzhou, Guilin and Guigang. The work institutions 
involved include first and second-level branches and first and second-
level sub-branches of banks, and the work institution levels involved 
cover both the front desk and middle and back offices of banks. The 
researchers sent each respondent a survey link via an electronic 
questionnaire and briefly introduced the study. The participants 
signed informed consent, and their identities remained anonymous 
prior to the commencement of the study. To prevent data loss and 
redundant responses, it was necessary for each respondent to complete 
all questions and submitted their response only once. Meanwhile, the 
survey included an automated logic verification feature to guarantee 
the integrity of responses. After the survey was completed, the data 
was double-checked, cleaned, and reviewed, resulting in the collection 
of 3,974 valid questionnaires, including 298 employees in the suicidal 
ideation group and 3,676 employees in the non-suicidal ideation 
group. This study was approved by the Medical Ethics Committee of 
Guangxi Medical University (Ethical Application Ref: KY20240151).

Measurements

Demographics
The collected demographic data includes sex, age, educational level 

(Associate Degree or below, Bachelor’s Degree, Master’s Degree or above), 
marital status (Single, Married, or Other), and years of working experience 
(≤3 years, 4–12 years, over 12 years). “Other” marital statuses include 
separation, divorce, and widowhood. The age grouping is based on the 
sample’s median age of 35 years. Work experience groups are defined 
according to the requirement in China for new employees to sign a labor 
contract of at least three years at the beginning of their employment, 
combined with the division of career stages into early, mid, and late phases.

Quality of life scale (QOLS-6)
The QOLS-6 developed by Phillips (Phillips et al., 2002) assesses the 

respondent’s quality of life in six dimensions over the preceding month: 
physical, psychological, economic, occupational, familial relationships, 
and social interactions. Participants rated each item on a 5-point Likert 
scale (1 = very poor, 5 = excellent), with total scores ranging from 6 to 
30. A higher total score indicates a better quality of life.

Suicidal ideation and self-harming actions
The presence of suicidal ideation within the past year is assessed 

by asking the question “Have you seriously considered ending your 
own life within the past year?” (Wang, 2019). In addition, self-harming 
actions were evaluated with the question: “At any point in the past, 
have you taken any self-harming actions?” Participants responded 
with either “Yes” or “No.”

Maslach burnout inventory-general survey 
(MBI-GS)

The scale measures three dimensions of emotional exhaustion, 
depersonalization, and diminished professional accomplishment. This 
is a self-report questionnaire with 15 items, rating on a 7-point scale 
(0 = never to 6 = each day). The higher the total score on the scale, the 
higher the level of job burnout (Li and Shi, 2003). The scale 
demonstrated good internal consistency, with a Cronbach’s α 
coefficient of 0.884.

Job satisfaction scale
The scale consists of six items, including satisfaction with 

promotion opportunities, colleagues, superiors, the job itself, income, 
and overall satisfaction. The answers can be given using a 5-point 
Likert Scale (1 = very dissatisfied to 5 = very satisfied). The higher the 
total score of the scale, the more satisfied the job (Schriesheim and 
Tsui, 1980). The Cronbach’s α for the scale was 0.865, indicating 
satisfactory reliability.

Patient health questionnaire (PHQ-9)
PHQ-9 consists of nine depressive symptoms items that evaluate 

the state of the past two weeks, including both emotional (Items 1, 2, 
4, 6, 8, 9) and physical (Items 3, 5, 7) dimensions. The specific items 
include “Over the past two weeks, how often have you felt little interest 
or pleasure in doing things?,” etc. The answers can be given using a 
4-point Likert Scale ranging from none to every day. The total score 
of the scale is 27 points, The higher total score indicating more severe 
depressive symptoms (Spitzer et al., 1999). In the study, the Cronbach’s 
α for the scale was 0.918.

Chinese revision of short-form of the UCLA 
loneliness scale (ULSA-6)

Consisting of 6 items, it uses a 4-point Likert Scale (1 = never, 
5 = always). The specific items include “Lack of company from others,” 
“No one to turn to for help,” “I feel neglected,” etc. The total score of 
the scale ranges from 6 to 24 points, with higher scores indicating a 
stronger sense of loneliness (Zhou et al., 2012). The Cronbach’s α for 
the scale was 0.913.

Beck hopeless scale (BHS)
The BHS evaluates an individual’s mental state over the previous 

week, comprising four items rated on a 5-point Likert Scale from 
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completely agree to completely disagreement. The specific items 
include, “I hope that in the future I can do the most important things 
well.,” “My future is dark.,” “I’m just unlucky and I’ll always be.” and “I 
am full of confidence about the future.” The total score ranges from 4 
to 20, with higher scores indicating a greater sense of hopelessness 
(Beck et al., 1974). The Cronbach’s α for the scale was 0.797.

Affection and resolve scale (family APGAR)
The study utilized the Family APGAR Questionnaire developed 

by Smilkstein (1978), which evaluates family functionality across five 
dimensions: Adaptation, Partnership, Growth, Affection, and Resolve. 
The questionnaire employs a 3-point reverse scoring system, with 
responses of “often,” “sometimes,” and “rarely” scored as 2, 1, and 0 
points, respectively. The total score ranges from 0 to 10, with higher 
scores indicating better family functionality. The Cronbach’s α for the 
scale was 0.874.

Statistical analysis

Categorical variables were expressed as count and percentage, 
while continuous variables were expressed as mean ± standard 
deviation (Means ± SD). Descriptive analysis, chi-square test, 
independent sample t-test and Mann–Whitney test were employed to 
compare demographic characteristics between the groups.

Reliability was assessed using Cronbach’s α coefficient, where 
values between 0.70 and 0.79 were deemed acceptable, 0.80 to 0.89 as 
good, and ≥ 0.90 as excellent (van Krugten et al., 2022). Corrected 
item-total score correlations were also calculated, with 
coefficients≥0.40 considered indicative of acceptable item consistency 
within the overall scale.

To ensure the robustness of the factor structure, the non-suicidal 
ideation group (N = 3,676) was randomly split into two subsamples: 
Subsample A (n = 1,838) for EFA and Subsample B (n = 1,838) for 
CFA. The structural validity of QOLS-6 was assessed through 
exploratory factor analysis (EFA). The suitability of EFA was 
confirmed by the Kaiser-Meyer-Olkin (KMO) measure of sampling 
adequacy and Bartlett’s test of sphericity, where KMO values >0.600 
and p < 0.05 indicated adequacy (Ma et al., 2020). EFA was conducted 
using principal components extraction and varimax rotation, with 
factors identified based on eigenvalues >1 and the scree plot. A factor 
loading cut-off of ≥0.40 was applied to retain items contributing 
significantly to the factor structure. To ensure the accuracy of the 
results, a parallel analysis using Monte Carlo simulation was 
conducted, generating a series of data sets that simulate the 
experimental data. If the eigenvalues of the factors from the 
experimental data set are larger than those for the simulated data set, 
then it can be concluded that the respective factors are present in the 
data set (Sanatkar and Rubin, 2023). Confirmatory factor analysis 
(CFA) was used to evaluate the construct validity. Using chi-square 
test, root mean square error of approximation (RMSEA; values<0.08 
are acceptable, ≤0.05 are ideal), standardized root mean square 
residual (SRMR; values ≤0.05 suggest a good fit), Bentler Comparative 
Fit Index (CFI), and Bentler Bonett normed fit index (NFI) (CFI and 
NFI values >0.90 suggest adequate fit) (Sun et  al., 2019). For 
concurrent validity, Spearman correlation was used, with correlation 
coefficients below 0.2 considered absent, 0.2 to <0.35 as weak, 0.35 to 
<0.50 as moderate, and ≥ 0.50 as very strong (Haspels et al., 2023). 

Statistical analyses were performed using SPSS 27.0, Amos 26.0 and 
Mplus 8.3 software, and a two-tailed p-value of <0.05 was considered 
statistically significant.

Results

Descriptive analysis

Demographics
Among the 3,974 survey participants, there were 1,195 males 

(30.1%) and 2,779 females (69.9%). Among them, 298 (7.5%) 
reported suicidal ideation, as a suicidal ideation group, 3,676 (92.5%) 
of non-suicidal ideation workers as a non-suicidal ideation group. As 
shown in Table 1, it is evident that the prevalence of suicidal ideation 
is significantly higher among individuals aged ≤35 years (p = 0.001), 
and with 4–12 years of work experience (p = 0.038). The prevalence 
of self-harming actions was found to be higher among participants 
with suicidal ideation (p < 0.001). The scores of depression, 
hopelessness, loneliness, and job burnout in the group with suicidal 
ideation were significantly higher than those in the non-suicidal 
ideation group (p < 0.001), while their scores of job satisfaction and 
family function were significantly lower than those in the non-suicidal 
ideation group (p < 0.001).

Score of each item in quality of life scale
As shown in Table 2, total scores of quality of life in the suicide 

ideation group and the non-suicide ideation group were 18.59 ± 5.23 
and 20.44 ± 3.80, respectively. Compared with the non-suicidal 
ideation group, the suicide ideation group had lower quality of life 
scores, indicating that the quality of life of the suicide ideation group 
was worse than that of the non-suicidal ideation group (p < 0.001).

Reliability

Internal consistency reliability
The Cronbach’s α coefficient of the QOLS-6 scale was 0.865. For 

the suicidal ideation group and the non-suicidal ideation group, the 
Cronbach’s α coefficients were 0.908 and 0.857, respectively. This 
indicates good internal consistency reliability.

Corrected item-total score correlation
The correlation coefficients between each item of QOLS-6 and 

the total scores of the suicidal ideation group and the non-suicidal 
ideation group were 0.673–0.829 and 0.512–0.769, respectively. 
Cronbach’s α coefficients if item deleted ranged from 0.879–0.902 
among suicidal ideation group and varied from 0.807–0.856 among 
non-suicidal ideation group. The details were shown in Table 3.

Validity

Construct validity

Exploratory factor analysis
For the overall sample, the KMO value was 0.818, and Bartlett’s 

test of sphericity: χ2 = 12160.210, p < 0.001. The exploratory factor 
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analysis was determined to be  suitable for both the suicidal 
ideation group (KMO = 0.841, Bartlett’s test of sphericity: 
χ2 = 1264.004, p < 0.001) and the subsample A (KMO = 0.805, 
Bartlett’s test of sphericity: χ2 = 5208.881, p < 0.001). These results 
indicate that the data met the necessary criteria for factor analysis, 

with adequate sampling adequacy and significant correlations 
among variables.

One common factor was extracted using exploratory factor 
analysis. The cumulative variance contribution rate was 60.37% for 
the total sample, 69.00% for the suicide ideation group, and 58.32% 

TABLE 1  Comparison of different characteristics between the suicidal ideation group and non-suicidal ideation group.

Characteristics Suicidal Ideation 
Group (N = 298)

Non-suicidal Ideation Group 
(N = 3,676)

χ2/Z/t p

Sex 0.704 0.401

 � Male 96 (32.2) 1,099 (29.9)

 � Female 202 (67.8) 2,577 (70.1)

Age groups −3.783 0.001

 � ≤35 194 (65.1) 1976 (53.8)

 � >35 104 (34.9) 1700 (46.2)

Years of working −2.079 0.038

 � ≤3 years 22 (7.4) 357 (9.7)

 � 4–12 years 201 (67.4) 2072 (56.4)

 � >12 years 75 (25.2) 1,247 (33.9)

Educational level 0.218 0.897

 � Associate degree or below 70 (23.5) 845 (23.0)

 � Bachelor’s degree 223 (7.4) 2,780 (92.6)

 � Master’s degree or above 5 (8.9) 51 (91.1)

Marital status 5.855 0.054

 � Single 56 (18.8) 529 (14.4)

 � Married 222 (74.5) 2,953 (80.3)

 � Other 20 (6.7) 194 (5.3)

Self-harming actions −11.577 <0.001

 � Yes 99 (33.2) 55 (1.5)

 � No 199 (66.8) 3,621 (98.5)

Depression (Means ± SD) 11.51 ± 7.88 7.25 ± 5.19 9.180 <0.001

Hopeless (Means ± SD) 10.57 ± 3.40 8.26 ± 2.93 12.955 <0.001

Loneliness (Means ± SD) 14.86 ± 5.13 12.27 ± 4.33 8.464 <0.001

Job Burnout (Means ± SD) 42.99 ± 13.92 35.53 ± 12.22 8.982 <0.001

Job satisfaction (Means ± SD) 19.15 ± 3.95 20.66 ± 3.31 −6.391 <0.001

Family APGAR (Means ± SD) 5.68 ± 3.11 7.07 ± 2.65 −7.496 <0.001

APGAR, family adaptive, partnership, growth, affection and resolve scale. Bold values indicate p < 0.05.

TABLE 2  The score of each item for suicidal ideation group and non-suicidal ideation group in QOLS-6.

Item Suicidal Ideation Group 
(Means ± SD)

Non-suicidal Ideation 
Group (Means ± SD)

t p

1. How was your physical health in the last month? 2.92 ± 1.13 3.22 ± 0.95 −4.453 <0.001

2. How was your psychological health in the last month? 2.80 ± 1.19 3.30 ± 0.93 −7.135 <0.001

3. How was your economic status in the last month? 2.81 ± 1.08 2.98 ± 0.81 −2.659 0.008

4. How was your work in the last month? 3.07 ± 1.00 3.32 ± 0.78 −4.149 <0.001

5. How were your relationships with your family in the last month? 3.50 ± 1.00 3.87 ± 0.80 −6.194 <0.001

6. How were your relationships with others in the last month? 3.49 ± 0.91 3.76 ± 0.70 −4.992 <0.001

Total scores 18.59 ± 5.23 20.44 ± 3.80 −5.986 <0.001
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FIGURE 1

Scree plots from the exploratory factor analysis for (A) the total sample, (B) the suicidal ideation group, and (C) subsample A.

for the subsample A, respectively. Exploratory factor analysis 
extracted one common factor, with Eigenvalue >1.0 and a clear 
inflection point in the scree plot. Scree plots of exploratory factor 
analysis of total sample, suicidal ideation group and subsample A 
are shown in Figures 1A–C. The results of the parallel analysis 
showed that the eigenvalue of the first factor exceeded the 
eigenvalue of the first factor in the simulated data set. However, the 
eigenvalue of the second factor did not exceed the second factor in 
the simulated data. Consequently, we specified the extraction of 
only one factor using the promax method of oblique rotation. As 
shown in Figures 2A–C. Component matrix for each item of the 
QOLS-6 is shown in Table 4.

Confirmatory factor analysis
CFA was conducted on subsample B (n = 1838). As shown in the 

left panel of Figure 3, the fit indices for the single-factor model did not 
meet satisfactory standards (χ2 = 891.837, p  < 0.001, CFI = 0.838 
NFI = 0.837, SRMR = 0.048, RMSEA = 0.231). Considering that 
quality of life generally encompasses physical and mental health, 
economic status, and interpersonal relationships (The WHOQOL 
Group, 1998), and based on the specific content of the scale, 
correlations were added between items 1 and 2, items 3 and 4, and 
items 5 and 6. The fit indices improved (χ2 = 33.757, p < 0.001, 
CFI = 0.995, NFI = 0.994, SRMR = 0.012, RMSEA = 0.050). As shown 
in the right panel of Figure  3. Consequently, confirmatory factor 
analysis suggested that a three-factor solution was superior to a 
one-factor structure.

Concurrent validity
Table 5 shows significant correlations between QOLS-6 and other 

scales. The quality of life among bank employees is positively 
associated with family function and job satisfaction (p < 0.001), while 
showing negative associations with job burnout, depression, 
loneliness, and hopelessness (p < 0.001). In both the total sample and 
the suicidal ideation group, QOLS-6 exhibits a strong correlation with 
all other scales (p < 0.01). In the non-suicidal ideation group, QOLS-6 
is strongly positively correlated with MBI-GS, PHQ-9, ULAS-6, and 
BHS-4 (p < 0.01), and moderately negatively correlated with APGAR 
and Job Satisfaction (p < 0.01).

Discussion

The results of this study showed that QOLS-6 had good reliability 
and validity. QOLS-6 is a practical tool to assess the quality of life 
among the bank occupational population.

The scale was also utilized in a psychological autopsy study 
conducted among elderly individuals at risk of suicide in rural China 
(He et al., 2021), demonstrating commendable reliability and validity. 
However, the mean quality of life scores observed within both the 
suicide group and non-suicidal ideation group were comparatively 
lower than those reported in this study, potentially attributable to 
varying conditions influencing quality of life across diverse groups. 
Consequently, it is imperative to conduct specific analyses when 
formulating intervention strategies. The study shows good internal 

TABLE 3  Corrected part-whole correlations and Cronbach’s α if item deleted of QOLS-6 among suicidal ideation group and non-suicidal ideation 
group.

Items Total Sample Suicidal Ideation 
Group

Non-suicidal 
Ideation Group

R α R α R α
1. How was your physical health in the last month? 0.678 0.840 0.751 0.891 0.666 0.830

2. How was your psychological health in the last month? 0.780 0.819 0.829 0.879 0.769 0.807

3. How was your economic status in the last month? 0.536 0.864 0.689 0.9 0.512 0.856

4. How was your work in the last month? 0.705 0.835 0.800 0.884 0.689 0.825

5. How were your relationships with your family in the last month? 0.612 0.851 0.673 0.902 0.598 0.841

6. How were your relationships with others in the last month? 0.678 0.842 0.751 0.892 0.663 0.832
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consistency of QOLS-6 in overall sample, and both in the suicidal 
ideation group and the non-suicidal ideation group. One of the best 
methods for evaluating internal consistency is Cronbach’s α coefficient, 
which were used to assess the reliability of QOLS-6. The Cronbach’s α 
coefficient of the QOLS-6 scale was 0.865. For the suicidal ideation 
group and the non-suicidal ideation group, the Cronbach’s α 
coefficients were 0.908 and 0.857, respectively. Also, QOLS-6 has good 

uniformity and stability in this study. The similar result was reported 
in the research among suicide elderly (He et al., 2021).

The split-sample EFA-CFA design within the non-suicidal 
group provides rigorous evidence for the unidimensionality of 
QOLS-6. The exploratory factor analysis supports a single-factor 
structure for the QOLS-6, with the analysis revealing only one 
common factor. This result differs from the finding of two factors 

FIGURE 2

Parallel analysis plots from the exploratory factor analysis for (A) the total sample, (B) the suicidal ideation group, and (C) subsample A.

TABLE 4  Component matrix for each item of the QOLS-6.

Items Total 
sample

Suicidal ideation 
group

Non-suicidal 
ideation group

1 1 1

1. How was your physical health in the last month? 0.783 0.828 0.777

2. How was your psychological health in the last month? 0.86 0.888 0.854

3. How was your economic status in the last month? 0.659 0.778 0.639

4. How was your work in the last month? 0.807 0.869 0.797

5. How were your relationships with your family in the last month? 0.747 0.780 0.739

6. How were your relationships with others in the last month? 0.791 0.835 0.783

FIGURE 3

Pathway diagram of the confirmatory factor analysis of the one-factor (left panel) and three-factor (right panel) model for the QOLS-6.
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identified in the research on elderly people who committed suicide 
in rural areas (He et al., 2021). Such a discrepancy may be attributed 
to differences in the characteristics of the populations studied. 
Confirmatory factor analysis revealed a three-factor structure 
(physical-mental health, economic-occupational status, and family-
social relationships), which significantly improved model fit 
compared to the original single-factor model (CFI = 0.995 vs. 0.838, 
RMSEA = 0.050 vs. 0.231). This multidimensional structure aligns 
with the theoretical framework of quality of life proposed by the 
World Health Organization. Furthermore, the improved fit indices 
of the adjusted model suggest that incorporating correlations 
between items allows for a better capture of the underlying 
relationships between dimensions. A possible reason why EFA 
failed to extract three factors is the high correlation among 
measurement items. When different dimensions of the scale are 
closely related, EFA may underestimate the number of factors, 
leading to discrepancies between the factor structures identified by 
EFA and CFA (Sanatkar and Rubin, 2023). Moreover, EFA is a data-
driven approach that assumes factors are uncorrelated by default 
(Mindrila, 2017). However, different dimensions of quality of life 
are often interrelated. As a result, EFA may fail to identify an 
underlying multifactor structure. In contrast, CFA is theory-driven 
and tests a predefined factor structure based on prior theoretical 
support. By accounting for correlations among factors, CFA 
provides a more accurate representation of the theoretical 
framework. Therefore, the findings support the classification of this 
scale into three distinct factor dimensions. This finding further 
validates the interrelationships among the different dimensions of 
the scale and provides valuable insights for future improvements to 
the scale.

In this study, quality of life was positive with family function and 
job satisfaction, negative with job burnout, depression, loneliness, and 
hopelessness. Depression can seriously lower the quality of life (Malhi 
and Mann, 2018). The sense of loneliness among elderly in China is 
negatively correlated with their quality of life (Zhu et  al., 2018). 
Despair plays a mediating role between quality of life and suicide 
(Chen et  al., 2022). A high quality of life reduces depression, 
hopelessness and suicidal ideation (Büsselmann et al., 2019). Good 
family function can improve the quality of life for older adults (He 
et al., 2021). Previous studies have shown similar results, so based on 
the correlation between these factors, the QOLS-6 also demonstrates 
good concurrent validity.

Quality of life is closely related to suicidal ideation, and a deep 
understanding of the relationship between them is helpful to prevent 
suicide. A large number of studies at home and abroad have proved 
that suicidal ideation is associated with low quality of life, including 
rural elderly people (He et  al., 2021), community residents (van 
Spijker et al., 2020), Parkinson’s patients (Santos-García et al., 2023) 
and so on. In this study, it shows that employees with suicidal ideation 
have a lower quality of life.

This study, by examining the reliability and validity of the QOLS-6 
among bank employees in Guangxi, particularly distinguishing 
between groups with and without suicidal ideation, demonstrates the 
scale’s applicability and reliability across different psychological states, 
holding significant practical implications. The findings not only 
validate the broad applicability of the scale in mental health 
assessments but also provide an effective tool for monitoring and 
intervention in high-stress occupational groups, such as bank 
employees. Through scientific evaluation of employees’ quality of life, 
management can promptly identify and address potential mental 
health issues, enabling targeted support and intervention measures to 
enhance overall quality of life and job satisfaction.

This study also has limitations. Due to the use of a self-
administered questionnaire, the study participants and subjectivity 
may cause certain bias in data quality and accuracy. Secondly, this 
study focuses on the bank workers in Guangxi, and further 
investigation is needed for other groups or countries of people, and 
more other factors should be taken into consideration. The study 
aimed to verify the reliability and validity of the QOLS-6 among bank 
employees, and thus did not conduct an in-depth analysis of the 
population with suicidal ideation. Future research could explore this 
topic more extensively, which would help to more comprehensively 
reveal the characteristics and psychological mechanisms of 
individuals with suicidal ideation, thereby providing a more scientific 
basis for formulating targeted intervention strategies.

Conclusion

This study, based on the theoretical framework of quality of life 
and the design of the scale’s content, measured and analyzed the 
quality of life of bank employees. Confirmatory factor analysis (CFA) 
indicated that three latent factors could be extracted from the quality 
of life scale in this population, and the three-factor model exhibited a 

TABLE 5  Correlation coefficient between the QOLS-6 and other relevant scales.

Scales QOLS-6

Total sample Suicidal ideation group Non-suicidal ideation group

r r r

MBI-GS −0.533*** −0.600*** −0.513***

PHQ-9 −0.633*** −0.732*** −0.601***

ULAS-6 −0.571*** −0.689*** −0.538***

BHS-4 −0.513*** −0.503*** −0.506***

APGAR 0.513*** 0.516*** 0.496***

Job Satisfaction 0.503*** 0.586*** 0.466***

QOLS-6, Quality of life scale; MBI-GS, Maslach burnout inventory-general survey; PHQ-9, Patient health questionnaire; ULAS-6, University of California Los Angeles Loneliness Scale-6; 
BHS-4, Beck’s hopelessness scale; APGAR, family adaptive, partnership, growth, affection and resolve scale. ***p < 0.001.
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better fit than the single-factor model, aligning with theoretical 
expectations. Additionally, validity testing demonstrated that the scale 
performed well in terms of concurrent validity. Finally, reliability 
analysis showed that the internal consistency reliability of the scale 
reached a high level.

In conclusion, this study confirmed the applicability of the quality 
of life scale among bank employees in Guangxi, demonstrating its 
good reliability and validity. The scale can serve as an effective tool for 
assessing the quality of life of bank employees. However, further 
assessments of its reliability and validity across different populations 
and regions are recommended to better evaluate its factor structure.
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Introduction: Infertility often brings profound emotional challenges, intertwining 
the desire for parenthood with the complexities of communication within and 
beyond the couple. Existing scales fall short of fully capturing these nuances, 
prompting the development of the Infertility Concern Questionnaire (ICQ), which 
uniquely addresses both the parental desire and communication dimensions.

Methods: The ICQ was completed by 350 opposite-sex infertile couples from 
Brazil, aged 22–58 years, who were undergoing fertility treatment. Both partners of 
all couples completed the ICQ, and a subsample of 168 couples also completed a 
measure of infertility-related stress. The factor structure of the ICQ was evaluated 
using confirmatory factor analysis, and measurement invariance across couple 
members was tested within a dyadic framework.

Results: Configural, metric, partial scalar, and strict measurement invariance was 
supported for the ICQ’s theoretical two-factor model of infertility concerns as 
made of parental (PAR - Examines the central role that the theme of procreation 
assumes in the construction of individual identity) and communication (COM - 
Investigates the significance of interpersonal sharing of reflections and experiences 
related to the decision to have—or not to have—children) dimensions. No between-
partner differences were found in ICQ latent factor means. Reliability was found 
to be acceptable for both dimensions across genders. PAR correlated positively 
with intrapersonal infertility-related stress in both males and females, while COM 
correlated negatively with interpersonal infertility-related stress in females. Significant 
associations between ICQ scores and type of infertility, history of miscarriage, 
and treatment failures were observed among females.

Discussion: The findings provide initial evidence of the ICQ’s validity and reliability, 
suggesting its potential use by professionals in fertility treatment settings to better 
assess and address the distinct emotional and communicative concerns of individuals 
and couples experiencing infertility.

KEYWORDS

infertility, desire for parenthood, communication, psychometric validation, dyadic 
invariance, assisted reproductive technology

1 Introduction

The World Health Organization (WHO) estimates that 15% of couples of reproductive age 
globally experience infertility (WHO WHO, 2006). Infertility negatively impacts individuals 
both intrapersonally and interpersonally (Casu and Gremigni, 2016). Intrapersonally, it affects 
quality of life, life satisfaction, mental health, self-esteem, and sexuality. Many individuals also 
grapple with guilt and a deep sense of failure, reflecting the heavy emotional toll infertility 
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imposes on one personal sense of self (Ho et al., 2020; Taebi et al., 
2021; Luca et al., 2021). Interpersonally, infertility often leads to social 
stigma and pressure to achieve parenthood, which can deteriorate 
social relationships, reduce access to social support, and lead to social 
isolation (Daniluk, 1988; Shreffler et al., 2020; Chamorro et al., 2024; 
Kiesswetter et al., 2020). Therefore, addressing both the internal and 
social challenges of infertility is essential when assessing psychological 
adjustment in both men and women (Braverman et al., 2024; Sharma 
and Shrivastava, 2022; Gameiro et al., 2015).

The diagnosis of infertility typically occurs after a year of 
unsuccessful attempts to conceive and marks the beginning of a 
treatment journey (Boivin et  al., 2023), which can reshape life 
decisions and place the desire for parenthood at the forefront of 
personal priorities, profoundly influencing and altering various 
aspects of infertile individuals’ lives (Massarotti et al., 2019; Zurlo 
et al., 2023). To address infertility, more than half of affected couples 
pursue medical interventions, such as assisted reproductive 
technology (ART) treatments (Boivin et al., 2007). ART encompasses 
a variety of medical and biological techniques to facilitate fertilization 
and support pregnancy, both in vivo and in vitro (Jain and Singh, 
2024). However, ART does not guarantee success, with success rates 
ranging between 30 and 40%, depending on factors like infertility 
type, patient age, and the specific ART methods employed (Präg et al., 
2017). The physical, financial, emotional, and time-consuming 
burdens of ART, alongside its uncertain outcomes, introduce 
significant additional stress (WHO WHO, 2006; Taebi et al., 2021; 
Ozturk et  al., 2021) and contribute to a substantial percentage of 
couples discontinuing treatment prematurely (Pedro et  al., 2017; 
Assaysh-Oberg et al., 2023; Shen et al., 2024). Women, in particular, 
tend to experience greater emotional distress throughout ART 
treatment (Bose et al., 2021; Tavousi et al., 2022).

The desire for parenthood is a complex, deeply personal aspiration 
that varies widely among individuals and cultures. Parenthood is 
frequently associated with personal fulfillment, the continuation of 
family traditions and values, and the desire to nurture and raise a child 
(Miscioscia et al., 2017). Unfulfilled parenthood aspirations can lead 
to feelings of sadness, frustration, and even depression (Assaysh-
Oberg et al., 2023; Batz et al., 2023; Biggs et al., 2024; Canada and 
Schover, 2012). Conversely, the prospect of becoming a parent can 
bring joy and a sense of purpose. Cultural norms and societal 
expectations play a central role in shaping the desire for parenthood. 
In many cultures, having children is seen as a natural and essential 
part of life, while in others, greater emphasis may be  placed on 
personal or professional achievements (Cetre et al., 2016; Järvinen, 
1998; Harkness and Super, 2002). Furthermore, biological instincts 
and the natural drive to reproduce, along with life circumstances such 
as financial stability, relationship status, and career goals, also 
influence the desire for parenthood and decisions around it (Baiocco 
and Laghi, 2013; Vignoli et al., 2022; Beaujouan, 2020). For many 
individuals, the desire to become a parent is not only about personal 
fulfillment but also about the emotional and relational wish to share 
the parenting experience with a partner, other family members, or 
close friends (Miscioscia et  al., 2017; Baiocco and Laghi, 2013; 
Miller, 1995).

However, many individuals experience difficulty discussing 
infertility with people outside their family, and some even find it 
hard to talk about it with their spouses (Zurlo et al., 2023; Sormunen 
et  al., 2018). These communication barriers often increase 

emotional distress and contribute to social isolation, making it 
crucial to identify those at risk of developing emotional problems 
due to these difficulties (Xie et al., 2022). Effective communication 
in the context of infertility goes beyond simply exchanging 
information; it involves providing emotional support, fostering 
mutual understanding, and working collaboratively to navigate the 
infertile condition (Jansen et al., 2022). Since infertility is frequently 
accompanied by feelings of grief, frustration, and anxiety, open 
communication between partners allows for the sharing of these 
emotions, enabling mutual support and reducing feelings of 
isolation. Discussing fears, hopes, and expectations openly can 
strengthen the emotional bond between partners, enhancing their 
resilience in coping with the challenges of infertility (Kielek-Rataj 
et al., 2020; Schmidt, 2006). Additionally, effective communication 
can assist partners in managing expectations and facilitating joint 
decisions about treatment and future plans (Gameiro and 
Finnigan, 2017).

Infertility often carries social stigma, which can shape how 
individuals discuss their condition with family, friends, and the 
broader community. Open and honest communication not only helps 
to reduce this stigma but also fosters a support network that is vital for 
emotional well-being (Taebi et al., 2021; Bose et al., 2021; Kielek-Rataj 
et  al., 2020; Schmidt, 2006; Wang et  al., 2024; Tang et  al., 2022; 
Schmidt et  al., 2005). When individuals can openly express the 
struggles of infertility and its treatments, they are more likely to 
receive social support, which plays a vital role in improving well-being 
(Massarotti et  al., 2019; Sormunen et  al., 2018; Schmidt, 2006; 
O'Connell et al., 2021; Chu et al., 2021). Therefore, cultivating open 
communication within relationships and social networks is essential 
for alleviating the emotional burden of infertility.

The desire for parenthood and communication difficulties are 
central concerns for many infertile individuals, influencing both their 
emotional well-being and their ability to cope with infertility and its 
treatment. Understanding these concerns in patients seeking ART can 
enable healthcare professionals, including psychologists, doctors, and 
nurses, to offer more tailored support strategies, addressing both the 
psychological and social needs of patients for more effective care.

In this context, various measures related to infertility experiences 
have been proposed, focusing on different psychological dimensions. 
The primary themes identified include the desire for parenthood, 
marital relationships, infertility-related stress, social relationships, 
anxiety, depression, and overall mental health (Tavousi et al., 2022; 
Nik Hazlina et al., 2022; Starc et al., 2019). General scales, such as the 
World Health Organization Well-Being Index (WHO-5) (Omani-
Samani et al., 2019), the World Health Organization Quality of Life 
Assessment (WHOQOL) (WHO, 1995), and the Beck Depression 
Inventory (BDI) (Beck et al., 1961), were used also in the context of 
infertility. These are broad and comprehensive scales designed to 
assess mental health and quality of life, applicable to various conditions 
as well as the general population. Scales specifically tailored to the 
context of infertility were reviewed by Kitchen et al. (2017). These 
include, among others, the Fertility Problem Inventory (FPI) (Newton 
et al., 1999), the Fertility Problem Stress (FPS) (Abbey et al., 1992), the 
Fertility Quality of Life (FERTIQOL) (Boivin et  al., 2011), the 
Infertility Questionnaire (IFQ) (Bernstein et  al., 1985), and 
Parenthood Motivation List (PML) (van Balen and Trimbos-Kemper, 
1995). Additionally, we considered the Infertility Related Stress Scale 
(IRSS) (Casu and Gremigni, 2016; Casu et al., 2021) a scale measuring 
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stress specifically related to infertility, validated in the context of 
assisted reproductive technology.

While these existing scales provide valuable insights into various 
aspects of infertility, they often focus on specific themes such as stress, 
quality of life, or motivation. However, none comprehensively assess 
the unique interplay between the desire for parenthood and the 
communicative aspects of dealing with infertility. In this context, 
we propose the Infertility Concern Questionnaire (ICQ), a concise 
self-report scale designed to fill this gap. The ICQ stands apart from 
existing measures, such as the FPI, by addressing two dimensions that 
have not been fully explored together in previous instruments: the 
parental dimension, which focuses on the desire to become a parent, 
and the communicative dimension, which emphasizes the role of 
communication, both within and outside the couple, in enhancing 
well-being. What distinguishes the ICQ from other tools is its focus 
on the individual’s personal experience of infertility, rather than the 
consequences of infertility.

The present study aimed to develop and psychometrically test 
the Infertility Concern Questionnaire (ICQ) within the Brazilian 
context. We assessed content and face validity, validity based on 
factor structure and dyadic measurement invariance, reliability, and 
validity based on relations to other variables. Dyadic measurement 
invariance refers to the consistency of a questionnaire’s 
measurement properties across different members of dyads, such as 
romantic couples or parent–child pairs. This ensures that the 
questionnaire measures the same constructs in the same way for 
both members, enabling valid comparisons. Establishing dyadic 
invariance is crucial, as it ensures that any observed differences or 
similarities in responses reflect actual differences in the constructs 
being measured, rather than variations in how the questionnaire 
functions for each dyad member (Claxton et al., 2015). In this study, 
we tested dyadic invariance across males and females in infertile 
couples to ensure that the ICQ measures infertility concerns 
consistently for both partners.

2 Materials and methods

2.1 Participants and procedures

This cross-sectional study was conducted with couples undergoing 
ART at the Ideia Fértil Institute, Center for Human Reproduction and 
Genetics, located at Centro Universitário FMABC/Faculdade de 
Medicina do ABC in Santo André, Brazil. Participants were required 
to be at least 18 years old and have started ART treatment. Exclusion 
criteria included patients diagnosed with cancer, those pursuing ART 
for fertility preservation, single-parent families, and same-sex couples, 
as their reasons for treatment were not related to infertility.

All couples were personally invited to participate in the study by 
the first author. They were informed about the research details, and 
those agreeing to participate provided written informed consent. It 
was emphasized that participation was voluntary, and withdrawal or 
refusal to participate would have no impact on their treatment. Data 
collection was conducted using paper-and-pencil forms, with 
participants’ anonymity maintained.

A total of 376 couples attending the infertility clinic who met the 
inclusion criteria were invited to participate in the study. Of these, 350 
couples (93%) agreed to participate and completed the questionnaire, 

while the remaining couples declined due to lack of interest. 
Participants were between 22 and 58 years old (mean age: 
women = 34.78 ± 4.81; men = 37.28 ± 6.31), and 50% were women. 
Both members of all couples were administered the Infertility Concern 
Questionnaire (ICQ), and approximately half of the couples (n = 168), 
randomly selected, were also given the Infertility Related Stress Scale–
Brazilian Portuguese (IRSS-BP). Sociodemographic and infertility-
related characteristics were collected from all participants. 
Sociodemographic information included gender, age, ethnicity, 
education, employment status, household income, and relationship 
length. Infertility-related information included the type of infertility 
(i.e., primary infertility, defined as never having conceived despite at 
least 12 months of attempting conception, or secondary infertility, 
defined as having had at least one prior conception but subsequently 
being unable to conceive after at least 12 months of trying), history of 
miscarriage, infertility diagnosis (i.e., male factor, female factor, both 
male and female factor, or unexplained), duration of infertility, type 
of current ART treatment, and whether couples had experienced 
previous failed ART cycles.

The study was approved by the Ethics Committee of the Centro 
Universitario FMABC (approval number 88192218.3.0000.0082/ 
2.675.077) and adhered to the principles of the Helsinki Declaration.

2.2 Measures

2.2.1 Infertility concern questionnaire
By reviewing existing infertility-specific scales, we  identified 

several relevant instruments. The Fertility Problem Inventory (FPI, 46 
items) assesses infertility-related stress across five domains: social, 
sexual, and relationship concerns, need for parenthood, and rejection 
of a childfree lifestyle (Newton et al., 1999); a Brazilian Portuguese 
version is available (Ribeiro, 2007). The Fertility Problem Stress Scale 
(FPS, 9 items) measures perceived infertility-related stress (Abbey 
et al., 1992), but no Brazilian Portuguese version exists. The Fertility 
Quality of Life tool (FERTIQOL, 24 items) evaluates the impact of 
infertility across four dimensions: emotional, relational, mind/body, 
and social (Boivin et  al., 2011); a Brazilian Portuguese version is 
available from the original authors. The Infertility Questionnaire (IFQ, 
21 items) focuses on self-esteem, blame/guilt, and sexuality (Bernstein 
et al., 1985), while the Parenthood Motivation List (PML, 18 items) 
assesses six motivations for having children (van Balen and Trimbos-
Kemper, 1995); neither is available in Brazilian or Portuguese versions.

Based on this review, we  identified a gap in the available 
instruments: the absence of a brief and accessible instrument in 
Brazilian Portuguese specifically designed to assess parenthood-
related concerns and communication about the infertility experience 
in the context of medically assisted reproduction. To address this gap, 
we developed the Infertility Concern Questionnaire (ICQ) as a concise 
and easily applicable self-report scale, drawing inspiration from 
existing tools that assess experiences related to infertility (Newton 
et al., 1999; Boivin et al., 2011; Casu et al., 2021). We proposed 18 
items aimed at exploring emotional and relational aspects, as well as 
individual and couple experiences associated with infertility, with 
particular attention to the desire for parenthood and communication 
about the infertility experience. Each item is rated on a 7-point Likert 
scale, ranging from 1 = “Completely false for me” to 7 = “Completely 
true for me.”
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The ICQ items were submitted to a focus group consisting of 
seven Brazilian psychologists, all PhD students in health psychology, 
to assess content validity. Their objective was to evaluate the 
conceptual construction of the items, ensuring that each item 
accurately captured and measured the intended aspects as fully 
described. A minimum concordance rate of 80% was required for an 
item and its domain to be  retained. Each focus group member 
reviewed the items to determine whether they aligned with the 
proposed instrument and to identify the appropriate domain  – 
Parenthood (PAR) or Communication (COM) (Meijering et al., 2013). 
This level of agreement was achieved for 7 of the 18 originally 
proposed items, 4 of which pertained to the PAR domain (items 1, 2, 
3, and 4) and 3 to the COM domain (items 5, 6, and 7). For the 
retained items, the group confirmed their face validity.

Subsequently, a focus group was conducted with a sample from 
the target population, invited by the authors. The group consisted of 
nine participants (56% women), aged between 20 and 45 years, with 
varied ethnic and socioeconomic backgrounds and the session lasted 
1 h. The objective was to assess whether the items were clear, relevant, 
and meaningfully captured the participants’ experiences related to 
infertility. The participants did not suggest any modifications to the 
items and expressed full agreement with the ICQ format initially 
proposed by the expert focus group. Based on this feedback, the final 
version of the ICQ was approved for the next phase of validation and 
administered to the research target audience.

2.2.2 Infertility related stress scale
The Infertility Related Stress Scale–Brazilian Portuguese (IRSS-

BP) (Casu et al., 2021) is a 12-item self-report measure designed to 
assess the level of stress that infertility imposes on different aspects of 
life. This instrument has been validated in Brazilian Portuguese within 
the context of assisted reproductive treatment and is freely accessible. 
It consists of two 6-item scales referring to the intrapersonal (e.g., 
mental well-being) and interpersonal (e.g., friends) domains of life. 
Each item is rated on a 7-point scale from 1 (not at all) to 7 (a great 
deal). Higher scores indicate a higher level of infertility-related stress. 
McDonald’s ω in this study for the intrapersonal domain was 0.95 for 
males and 0.94 for females, and for the interpersonal domain was 0.96 
for males and 0.96 for females.

2.3 Data analysis

Descriptive statistics were used to characterize the study 
sample. Using confirmatory factor analysis (CFA), the ICQ 
theoretical two-factor model and an alternative one-factor model 
were first tested in males and females separately. Dyadic 
measurement invariance of the selected model was then examined. 
To account for non-independence of observations at the factor and 
item levels, the factor model for males and females was connected 
through correlations between the latent factors, and error terms of 
parallel items were correlated between couple members. 
Increasingly restrictive models were compared that incrementally 
constrained model parameters to be equal across couple members, 
representing configural (equal factor structure), metric (equal 
factor loadings), scalar (equal intercepts), and strict (equal error 
variances) invariance. To test between-partner differences in latent 
factor means in case of achieved scalar invariance, we set the latent 

means as equal across couple members and compared this model 
against the scalar invariance model. Model fit was evaluated based 
root mean square error of approximation (RMSEA) and 
standardized residual mean root (SRMR), with values of ≤0.08 
indicating acceptable fit, and comparative fit index (CFI), with 
values ≥ 0.90 as indicative of acceptable fit (Hu and Bentler, 1999). 
We evaluated measurement invariance based on both statistical and 
practical significance. Statistically, measurement invariance was 
considered achieved if nested models showed a non-significant 
decrease in model fit, as indicated by a non-significant χ2 difference 
test (Δχ2). From a practical perspective, measurement invariance 
was considered achieved if the worsening of model fit was 
sufficiently small, as indicated by a decrement in CFI (ΔCFI) of ≤ 
0.010, supplemented by increases in RMSEA (ΔRMSEA) and SRMR 
(ΔSRMR) of ≤0.015 and ≤0.010, respectively (Chen, 2007). If full 
measurement invariance was not achieved, partial measurement 
invariance was considered, which is viable when at least two items 
per latent construct have invariant parameters (Steenkamp and 
Baumgartner, 1998). To identify which items were responsible for 
the lack of invariance, equality constraints on the measurement 
parameters were sequentially relaxed. These nested models were 
compared using Δχ2 tests, with an adjusted α-level (Bonferroni 
correction). The effects coding identification method was used for 
measurement invariance testing, allowing latent parameters to 
be  estimated in a non-arbitrary way by constraining the factor 
loadings to average 1 and the intercepts to sum to 0 (Little et al., 
2006). The sample size was established a priori to ensure at least 
5–10 observations for each estimated parameter in the baseline 
configural invariance model (Kline, 2016).

The estimation method used in the CFA was maximum likelihood 
(ML), which assumes multivariate normality. Since ML is more 
sensitive to deviations caused by kurtosis (Ryu, 2011), we evaluated 
multivariate normality using Mardia’s coefficient of multivariate 
kurtosis. The standardized value obtained was 8.022, which falls below 
the commonly accepted threshold of 10 for the application of ML 
estimation (Kline, 2016).

Reliability was assessed using McDonald’s ω (Gadermann et al., 
2012), with acceptable values set at 0.70 or higher. Corrected item-
total correlations were also calculated, with acceptable values greater 
than 0.30 (Nunnally and Bernstein, 1994).

To assess validity based on relations to other variables, Pearson’s 
correlations were computed to examine the relationships between the 
ICQ and IRSS-BP, while ANOVAs were performed to test associations 
between ICQ scores AND infertility-related characteristics separately 
in males and females. Effect size values were interpreted as follows: 
correlations of 0.20 were considered small, 0.30 medium, and 0.50 
large; Cohen’s d values of 0.20, 0.50, and 0.80 indicated small, medium, 
and large effects, respectively (Cohen, 1988).

Significance level was set at p < 0.05. CFAs were conducted in 
Mplus 8.4. All other analyses were performed using IBM SPSS 29.

3 Results

3.1 Participants’ characteristics

The sample consisted of 350 opposite-sex infertile couples 
(i.e., 50% women), with participants aged between 22 and 58 years 
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(mean age: women = 34.78 ± 4.81; men = 37.28 ± 6.31). About 
60% of both males and females identified as being of European 
descent, while 27% reported mixed ethnicity. Half of the males 
and two thirds of the females were highly educated, holding a 
degree or post-degree, and the majority of both males (93.7%) and 
females (82.9%) were employed. More than half of the couples had 
a medium household income (53.1%) and had been together for 
5–9 years (55.1%). Seventy percent of the couples experienced 
primary infertility, and 14% had experienced previous 
miscarriages. One-third of the couples had unexplained infertility, 
and two-thirds had been trying to conceive for more than 2 years. 
Around half of the couples had experienced previous failed ART 
cycles. Participants’ characteristics are detailed in Table 1.

3.2 Dyadic invariance of the ICQ

The proposed two-factor model for the ICQ showed an acceptable 
fit for both males [χ2(13) = 30.966, p = 0.003; RMSEA = 0.063, 90% CI 
0.034–0.092, p = 0.205; SRMR = 0.035; CFI = 0.969] and females 
[χ2(13) = 36.772, p = 0.0004; RMSEA = 0.072, 90% CI 0.045–0.100, 
p = 0.083; SRMR = 0.051; CFI = 0.942]. The fit of the two-factor model 
was better than the alternative one-factor model for both males 
[Δχ2(1) = 89.127, p < 0.001] and females [Δχ2(1) = 84.642, p < 0.001]. 
The conceptual two-factor model was thus selected and subjected to 
testing of dyadic measurement invariance (Table 2).

The configural invariance model showed acceptable fit, indicating 
that the ICQ had a similar factor structure between couple members. 

TABLE 1  Sociodemographic and infertility-related characteristics of the participants.

Characteristics Males Females Couple

n % n % n %

Age, M (SD, range) 37.28 (6.31, 23–58) 34.78 (4.81, 22–54)

Ethnic group

 � European 213 60.9 211 60.3

 � Mixed-ethnicity 97 27.7 96 27.4

 � African 22 6.3 30 8.6

 � Middle Eastern/Asian 11 3.1 5 1.4

 � Native South American 2 0.6 0 0

Education, high 185 52.9 239 68.3

Job status, employed 328 93.7 290 82.9

Income

 � Low 73 20.9

 � Medium 186 53.1

 � High 91 26.0

Relationship length

 � 1–4 years 58 16.6

 � 5–9 years 193 55.1

 � >9 years 99 28.3

Infertility type, primary 247 70.6

History of miscarriage 50 14.3

Infertility diagnosis

 � Male 89 25.4

 � Female 86 24.6

 � Both male and female 59 16.9

 � Unexplained 116 33.1

Infertility duration

 � 1–2 years 122 34.9

 � 3–4 years 113 32.3

 � 5–6 years 74 21.1

 � >6 years 41 11.7

Current ART treatment, IVF 244 69.7

Previous ART failures 183 52.3

ART, assisted reproductive technology; IVF, in vitro fertilization.
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The correlation between parenthood (PAR) and communication 
(COM) latent factors was 0.546 among males and 0.337 among females 
(p < 0.001), indicating that the two factors were moderately correlated 
but still independent. Correlations between males’ and females’ latent 
factors ranged from 0.176 (p < 0.05) to 0.425 (p < 0.001). Correlations 
between parallel item residuals ranged from 0.023 (p = 0.694) to 0.297 
(p < 0.001). Full metric invariance was achieved, as constraining all 
factor loadings to be equal across couple members did not worsen 
model fit. This indicates that ICQ items have equivalent meaning across 
couple members in terms of the strength of the association between 
each item and its latent factor, and that the items are measuring the 
latent factors using the same metric scale across partners. However, full 
scalar invariance was not supported, as constraining all item intercepts 
to be equal across couple members resulted in a significant loss of fit 
compared to the metric invariance model, with a significant Δχ2 and a 
ΔCFI greater than 0.010. Subsequent analyses (Δχ2 tests with 
Bonferroni-corrected α = 0.007) revealed that the intercepts of item 4 
(“The infertility problem has changed my life projects”) were 
non-invariant, being higher for females (0.715) than for males (0.259) 
[Δχ2(1) = 9.229, p = 0.002]. When the equality constraint on this item’s 
intercept was released, the Δχ2 test remained significant (p = 0.029), but 
the changes in CFI, RMSEA, and SRMR were sufficiently small, 
supporting partial scalar invariance. This suggests that mean item 
differences across couple members are due to differences in the latent 
factor being measured. The strict invariance model, in which the error 
variances of items showing full scalar invariance were constrained to 
be equal across couple members, was also achieved. Therefore, the ICQ 
latent factors are measured with the same measurement error across 

both partners. Estimates for the measurement parameters from the 
strict invariance model are displayed in Table 3.

Since partial scalar invariance was supported, we proceeded to test 
for differences in latent factor means between couple members. The 
addition of equality constraints on the latent factor means resulted in 
non-significant differences compared to a model without these 
constraints. Thus, males and females had similar factor means in both 
PAR (males: M = 4.713, SE = 0.117; females: M = 4.632, SE = 0.111) and 
COM (males: M = 4.387, SE = 0.087; females: M = 4.429, SE = 0.085).

3.3 Reliability

McDonald’s ω was 0.76 for males and 0.83 for females for PAR, 
and 0.85 for males and 0.73 for females for COM. Item-total 
correlations for PAR ranged from 0.38 to 0.63 among males and from 
0.44 to 0.51 among females. For COM, item-total correlations ranged 
from 0.43 to 0.53 among males and from 0.37 to 0.48 among females.

3.4 Validity based on relations to other 
variables

For males, a significant positive correlation was observed between 
PAR and intrapersonal stress, with a small effect size. For females, PAR 
correlated significantly and positively with both intrapersonal and 
infertility-related stress, with small-to-medium and medium effect 
sizes, respectively. Among females only, there was a significant 

TABLE 2  Dyadic measurement invariance of the ICQ.

Level of 
invariance

df χ2 Δdf Δχ2 CFI ΔCFI RMSEA ΔRMSEA SRMR ΔSRMR

Configural 64 119.944 – – 0.949 – 0.050 – 0.046 –

Metric 69 126.045 5 6.101ns 0.948 0.001 0.049 0.001 0.049 0.003

Scalar 74 146.031 5 19.986** 0.935 0.013 0.053 0.004 0.051 0.002

Scalar partiala 73 136.802 4 10.757* 0.942 0.006 0.050 0.001 0.051 0.002

Strictb 79 140.051 6 3.249ns 0.945 0.003 0.047 0.003 0.053 0.002

Equal factor means 75 138.061 2 0.992ns 0.943 0.001 0.049 0.001 0.051 0.000

nsp > 0.05, *p < 0.05, **p ≤ 0.001.
aIntercept of item 4 freely estimated.
bIntercept and error variance of item 4 freely estimated.

TABLE 3  Strict invariance model parameter estimates.

ICQ item Factor loading Intercept Error variance

ICQ1. There is nothing left in life without children. 1.087 (0.051) −0.495 (0.227) 2.748 (0.182)

ICQ2. Having a child is a central issue in my life 1.194 (0.050) −0.808 (0.208) 1.225 (0.133)

ICQ3. Having children gives you something to live for. 0.923 (0.044) 1.303 (0.200) 1.475 (0.108)

ICQ4. The infertility problem has changed my life projectsa. 0.796 (0.059) 0.247 (0.363)/0.703 (0.354) 4.197 (0.336)/3.273 (0.270)

ICQ5. It helps me to talk about the fact that we have trouble having kids. 1.115 (0.064) −0.548 (0.286) 2.236 (0.233)

ICQ6. I enjoy spending time with friends who have children. 0.803 (0.058) 1.107 (0.263) 2.959 (0.200)

ICQ7. It helps me to share with other couples who have the same problem. 1.081 (0.067) −0.558 (0.303) 2.959 (0.251)

Unstandardized estimates (standard errors) are presented; all factor loadings and error variances were significant at p < 0.001.
aEstimates before and after the slash refer to males and females, respectively. This item showed non-invariant intercepts in the full scalar invariance models.
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negative correlation, of small effect size, was found between COM and 
interpersonal infertility stress. The correlation coefficients are 
presented in Table 4.

As shown in Table 5, significant associations were found between 
females’ ICQ scores and the infertility-related characteristics of 
infertility type, history of miscarriage, and previous failed cycles. 
Specifically, female participants with secondary infertility reported 
significantly, slightly higher COM scores than those with primary 
infertility (d = 0.23). Females with a history of miscarriage and 
previous failed ART cycles reported significantly, slightly lower PAR 
scores than those without such histories (d = 0.33 and 0.32, 
respectively). No significant effects were observed for other infertility-
related characteristics in females, and no significant associations were 
found among males.

4 Discussion

The ICQ demonstrated content and face validity, supported 
by a multi-stage qualitative evaluation involving expert 
psychologists and confirmed through focus groups with the target 
population of infertile individuals. Results from CFAs and 
measurement invariance tests supported the proposed 
two-correlated factor model of Parenthood (PAR) and 
Communication (COM) and confirmed that the ICQ functions 
consistently across couple members. Specifically, the ICQ 
demonstrated full configural and metric invariance, along with 
partial scalar and strict invariance. The two-factor structure was 
invariant across couple members, with invariant factor loadings 
for all items, and invariant intercepts and residual variances for 
86% (6/7) of its items. Notably, this proportion aligns well with 
the established standards for partial measurement invariance 
(Steenkamp and Baumgartner, 1998). Overall, these findings 
indicate that the ICQ works equivalently for both male and female 
partners, who conceptualize PAR and COM in similar ways. For 
both partners, the desire for parenthood represents a central life 
goal that shapes their sense of purpose and future plans. 
Parenthood is seen not only as a source of joy and personal 
fulfillment but also as a key part of their identity and life projects. 
Infertility, in turn, has a profound impact on these aspirations, 
altering life trajectories and priorities. Communication, on the 
other hand, is viewed as an essential means of emotional support 

and coping, helping couples navigate the emotional and 
psychological challenges associated with infertility. For both 
partners, communication serves as a vital tool for building mutual 
understanding, sharing experiences, and finding relief through 
connections with others who face similar struggles.

Because the most stringent level of measurement invariance 
(i.e., strict invariance) was achieved, there is evidence that the 
ICQ provides equivalent precision in measurement across couple 
members. This allows for meaningful interpretations of between-
partner comparisons on observed means and covariance 
structures (Millsap and Meredith, 2007). Additionally, since 
partial scalar invariance was reached, comparisons of ICQ latent 
factor means between members of infertile couples are valid. 
Results indicated that male and female partners had similar 
underlying levels of PAR and COM. This is in line with previous 
evidence showing that men desire parenthood as much as women 
(Lewis, 1988; Nitsche and Hayford, 2020; Sylvest et  al., 2018; 
Hammarberg et al., 2017). Additionally, other studies have found 
no significant difference in how partners of infertile couples 
perceived their communication styles when dealing with stressors 
(Wang et al., 2024).

However, despite these broad similarities, it is important to 
acknowledge that men and women may experience infertility in 
distinct ways. The ICQ did not achieve full measurement 
invariance, indicating that some differences persist in how 
infertility-related concerns affect each partner’s life projects (item 
4). This may be  partially explained by the social burden 
disproportionately placed on women, who often face greater 
expectations and pressures regarding childbearing (Caddy et al., 
2023; Mills, 2010).

Reliability coefficient, McDonald’s ω, and corrected item-total 
correlations, indicated acceptable levels of internal consistency for 
both ICQ dimensions across males and females, meeting 
established criteria (Gadermann et al., 2012; McNeish, 2018).

As evidence of validity based on relations to other variables, 
correlation analysis revealed significant, though weak, 
relationships between the ICQ and IRSS-BP domains. In both 
males and females, desire for parenthood correlated positively 
with the intrapersonal domain of infertility-related stress, but not 
with the interpersonal domain. This finding is expected, as the 
PAR dimension is inherently more intrapersonal in nature. The 
unfulfilled desire for parenthood among infertile individuals 
disrupts personal development, often leading to emotional 
turmoil, a sense of loss of control over life, and feelings of failure 
in identity building (Nik Hazlina et al., 2022; Alamin et al., 2020). 
Furthermore, the inability to have a child has been linked to 
reduced life satisfaction (Kiesswetter et al., 2020; Alamin et al., 
2020; McQuillan et  al., 2022)  – one of the key components 
measured by the intrapersonal domain of the IRSS-BP. The 
absence of significant associations between PAR and interpersonal 
infertility stress is coherent with the notion that the stressful 
implications of an unachieved desire for parenthood primarily 
affect one’s sense of self, rather than social life (Casu and 
Gremigni, 2016; Casu et al., 2021; Swanson and Braverman, 2021). 
The significant negative correlation between COM and infertility-
related stress in the interpersonal domain, observed only in 
women, suggests that women who are better able to communicate 
about their infertility challenges experience less infertility-specific 

TABLE 4  Correlations with IRSS (n = 168) and descriptive statistics 
(n = 350) of ICQ.

IRSS  
domain

Males Females

ICQ 
PAR

ICQ 
COM

ICQ 
PAR

ICQ 
COM

IRSS Intrapersonal 0.19* 0.04 0.25** −0.12

IRSS Interpersonal 0.08 −0.03 0.10 −0.16*

M (SD)
18.67 

(6.33)
12.86 (4.90)

18.36 

(5.91)
15.59 (4.95)

IRSS, Infertility Related Stress Scale; ICQ, Infertility Concern Questionnaire; PAR, 
parenthood; COM, communication; correlations were computed on a subsample of couples 
(n = 168) that also completed the IRSS; score range was 4–28 for ICQ PAR and 4–21 for ICQ 
COM. M, median; SD, standard deviation.
*p < 0.05, **p ≤ 0.001.
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stress in their relationships with family, friends, and others. For 
women, effective communication may help alleviate feelings of 
isolation, leading to stronger social support and less strain in their 
interpersonal interactions. In contrast, women who struggle to 
communicate about infertility may experience higher stress due 
to unresolved tensions or lack of support in these relationships. 
This highlights the key role communication plays in buffering the 
social stress women face when dealing with infertility, as also 
reported in previous studies (Daniluk, 1988; Chamorro et  al., 
2024; Kielek-Rataj et al., 2020; Wang et al., 2024). The lack of a 
significant association between COM and interpersonal 
infertility-related stress in men can be  understood in light of 
cultural stereotypes and gender role expectations. These norms 
tend to place greater emphasis on motherhood and childbearing 
as central to women’s social identity, while men are culturally less 
encouraged to discuss infertility in emotional or relational terms 
(Taebi et al., 2021; Ying et al., 2015; Greil et al., 2010). As a result, 
men may not rely on communication for emotional support in the 
same way women do, and their communication about infertility 
may not significantly impact their interpersonal relationships or 
reduce social stress. Therefore, the COM domain, which focuses 
on emotional connection and support, may not serve as a strong 
buffer against interpersonal stress for men. These findings 

underscore the ICQ’s potential to guide the development of 
gender-sensitive interventions, tailoring psychological support 
strategies to the distinct communication and emotional needs of 
men and women.

Analyses of associations with infertility-related characteristics 
revealed significant associations between ICQ scores and infertility 
type, history of miscarriage, and previous failed cycles among women. 
Women with secondary infertility reported slightly higher COM scores 
than those with primary infertility, suggesting that they may be more 
inclined to use communication as a coping mechanism. Having 
experienced pregnancy or childbirth before, women with secondary 
infertility are likely more familiar with the emotional toll of 
reproductive challenges and may have developed stronger 
communication skills with their partners and social networks. This 
allow them to handle the emotional difficulties of infertility through 
open dialog, seeking emotional support and connecting with others 
who face similar struggles. In contrast, women with primary infertility, 
who have never conceived, may feel a deeper sense of stigma and 
societal pressure regarding motherhood, making it harder for them to 
seek emotional support through communication, which can lead to 
greater social isolation and alienation, as previously reported (Taebi 
et al., 2021; Raque-Bogdan and Hoffman, 2015). Female participants 
with previous miscarriages or failed ART cycles reported slightly lower 

TABLE 5  Associations between infertility-related characteristics and ICQ scores.

Characteristics Males Females

PAR COM PAR COM

Infertility type F(1,348) = 1.10 F(1,348) = 2.18 F(1,348) = 0.11 F(1,348) = 3.91*

 � Primary 18.88 (6.12) 13.01 (4.70) 19.31 (5.39) 12.97 (4.72)

 � Secondary 19.63 (5.98) 13.91 (6.30) 19.10 (5.76) 14.06 (4.66)

History of miscarriage F(1,348) = 0.77 F(1,348) = 0.61 F(1,348) = 4.69* F(1,348) = 0.01

 � No 18.99 (6.16) 13.36 (5.29) 19.51 (5.46) 13.30 (4.77)

 � Yes 19.80 (5.64) 12.74 (4.86) 17.70 (5.46) 13.22 (4.49)

Infertility diagnosis F(3,346) = 0.39 F(3,346) = 0.55 F(3,346) = 1.44 F(3,346) = 2.50

 � Male 18.82 (6.63) 13.33 (4.73) 19.00 (4.93) 12.25 (4.85)

 � Female 19.66 (6.18) 13.84 (6.21) 19.73 (5.98) 13.16 (4.50)

 � Both male and female 19.24 (5.91) 12.85 (4.79) 18.07 (5.17) 14.14 (5.02)

 � Unexplained 18.84 (5.70) 13.03 (5.04) 19.68 (5.65) 13.75 (4.53)

Infertility duration F(3,346) = 1.59 F(3,346) = 0.67 F(3,346) = 0.34 F(3,346) = 0.90

 � 1–2 years 18.95 (6.19) 12.84 (5.56) 19.42 (5.29) 12.88 (4.55)

 � 3–4 years 18.31 (6.18) 13.22 (5.18) 18.3 (5.71) 13.61 (4.77)

 � 5–6 years 20.08 (6.17) 13.85 (5.10) 19.39 (5.71) 13.05 (4.87)

 � >6 years 19.98 (5.10) 13.68 (4.58) 19.63 (5.20) 14.05 (4.85)

Current ART treatment F(1,348) = 3.04 F(1,348) = 3.28 F(1,348) = 1.53 F(1,348) = 0.10

 � IUI 18.25 (6.27) 12.51 (5.04) 18.70 (5.52) 13.17 (4.72)

 � IVF 19.48 (5.97) 13.61 (5.29) 19.49 (5.47) 13.34 (4.73)

Previous ART failures F(1,348) = 0.57 F(1,348) = 1.17 F(1,348) = 8.91** F(1,348) = 0.06

 � No 19.36 (5.81) 12.96 (5.81) 20.16 (5.21) 13.22 (4.73)

 � Yes 18.87 (4.64) 13.56 (4.64) 18.42 (5.62) 13.35 (4.73)

ICQ, Infertility Concern Questionnaire; PAR, parenthood; COM, communication; IUI, intrauterine insemination; IVF, in vitro fertilization; score range was 4–28 for PAR and 4–21 for COM.
*p < 0.05, **p < 0.01.
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PAR scores than those without such experiences. This finding is 
consistent with existing literature on psychological adaptation to 
infertility. As individuals repeatedly face reproductive losses, such as 
treatment failures or miscarriages, they may begin to revise their 
aspirations for parenthood, adjusting their desires in response to the 
growing perception that achieving their goal may be unlikely (Gray 
et al., 2013; Sousa-Leite et al., 2022; Boivin et al., 1995).

The ICQ has potential for both research and clinical 
applications. In research settings, it can serve as a valuable tool for 
studying the psychological and relational aspects of infertility, 
particularly in exploring how parenthood aspirations and 
communication around infertility interact. It can also contribute 
to evaluating interventions aimed at improving the personal and 
social adjustment of infertile couples by tracking changes in these 
dimensions over time. Moreover, researchers can use the ICQ to 
compare different populations and identify key factors influencing 
emotional resilience in infertility contexts.

In clinical practice, the ICQ can be  integrated into routine 
assessments to provide a comprehensive understanding of infertile 
couples’ emotional and communicative concerns. Its practical 
integration into routine assessments could occur during the initial 
stages of a couple’s engagement with assisted reproduction 
services, allowing clinicians to quickly gather valuable insights 
and tailor support accordingly. This allows healthcare providers 
to tailor interventions more effectively, addressing specific needs 
and improving patient outcomes. The use of the ICQ does not 
require specialized training; any healthcare provider familiar with 
diagnostic and psychometric scales would be sufficiently equipped 
to administer it. Furthermore, its scoring system is intuitive and 
facilitates the interpretation of the results obtained.

By identifying distinct dimensions of parenthood desire and 
infertility-related communication skills, the ICQ can help 
counselors and therapists develop personalized counseling 
strategies, enhancing the emotional support offered to couples as 
they navigate the psychological challenges of infertility. The ICQ 
also highlights the critical role of communication in managing 
infertility. Healthcare providers can use insights from the 
questionnaire to design targeted communication training 
programs that foster better mutual support and understanding 
between partners. Furthermore, it can be used in support groups, 
identifying common concerns and communication challenges 
among participants. Group leaders can then structure discussions 
and activities that address these issues in meaningful ways.

Finally, the ICQ can inform the development of policies and 
programs that address the psychosocial aspects of infertility. This 
can lead to more holistic reproductive health services that ensure 
emotional and communicative needs are adequately met.

In summary, the ICQ can be  a versatile tool in research, 
clinical practice, group counseling, and policy development, 
helping healthcare providers support couples by addressing both 
their desire for parenthood and the vital role of communication 
in their infertility journey.

4.1 Limitations and future directions

While this study provides valuable preliminary insights into the 
psychometric functioning and usability of the ICQ, several limitations 

should be acknowledged. First, Brazil is characterized by substantial 
cultural and socioeconomic diversity across its regions, which may 
limit the generalizability of the findings. Although the use of a single 
measure of infertility-related stress provided useful evidence for 
construct validity, it may not fully capture the multifaceted nature of 
infertility-related experiences. Future research should incorporate a 
broader range of validated instruments—such as those assessing 
mental health, self-efficacy, and perceived social support from both 
partners and the wider social network—to strengthen the robustness 
and comprehensiveness of the validation process. In particular, 
construct validity for the ICQ could be further examined in future 
studies through the use of tools such as the Decision Regret Scale (Xu 
et al., 2020), given the significant impact that assisted reproductive 
treatment decisions can have on patients’ lives.

Additionally, more evidence is needed in relation to variables that 
are especially relevant to the experience of male partners, such as 
perceived social stigma, self-image, and beliefs about masculinity 
(Hanna and Gough, 2020; Hughes et al., 2024). Test–retest reliability 
was not assessed in this study, representing a limitation in evaluating the 
instrument’s stability over time. Longitudinal studies could address this 
gap by administering the ICQ at multiple stages of the ART process, 
thus assessing both its temporal stability and its sensitivity to clinically 
meaningful changes (e.g., treatment failures, pregnancy, or treatment 
pauses). Future research should also explore how the ICQ relates to 
other psychological measures and sociodemographic or clinical 
characteristics, potentially enhancing its psychometric robustness and 
clinical applicability. Moreover, future investigations could examine the 
specific role of gender in communication as a coping strategy for 
infertility—potentially through the integration of qualitative interviews 
or evaluations of couple communication quality.

Finally, the sample was recruited from a single reproductive 
health center, which may restrict the external validity of the 
results. Expanding future studies to include participants from 
multiple clinics and geographically diverse regions would enhance 
the generalizability and applicability of the findings to 
broader populations.

5 Conclusion

The findings of this study provide initial evidence of the 
validity and reliability of the ICQ as a tool for rapidly assessing 
the desire for parenthood and communication about infertility, 
both within and outside the couple. Notably, the dimensionality 
and measurement properties of the ICQ were invariant across 
male and female partners of infertile couples. With support for 
(partial) scalar and strict invariance, Brazilian researchers and 
clinicians can confidently use the ICQ to explore potential 
differences in desire for parenthood and infertility-related 
communication issues between male and female members of 
infertile couples, assured that any observed differences reflect 
true, conceptually meaningful variations rather than measurement 
biases. Future research should further investigate whether dyadic 
invariance holds across different types of infertility (i.e., primary 
vs. secondary) and ART treatments (e.g., intrauterine insemination 
or in vitro fertilization), to enhance our understanding of how 
infertility concerns manifest in different clinical contexts. 
Additionally, more studies are required to gather further evidence 
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of the ICQ’s validity based on relations to relevant variables and 
to assess its temporal stability and sensitivity to change.
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