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Abstract

Objectives

While state-based models of health-related quality of life (HRQL) are well-established in pro-

viding clinically relevant descriptions of HRQL status, they do not provide information on

how to maintain or improve HRQL. The EvalUation of goal-diRected activities to prOmote

well-beIng and heAlth (EUROIA), rooted in a novel process-based model of HRQL, mea-

sures goal-directed activities that are self-reported to promote HRQL as part of an individu-

al’s process of adapting to dynamic changes in health status. Our objectives were to

condense and summarize the psychometric properties of the EUROIA by (i) defining and

confirming its factor structure, (ii) evaluating its construct validity, and (iii) examining its inter-

nal consistency.

Methods

Principal component analysis was performed on the 18-item EUROIA to explore the under-

lying factor structure and condense the scale. Confirmatory factor analysis was conducted

on the revised 14-item, 4-factor structure EUROIA instrument to evaluate the model fit. Data

was obtained from adult participants with a diagnosis of chronic heart failure or advanced

chronic kidney disease from 3 hospitals in Toronto, Canada.

Results

The revised 14-item EUROIA demonstrated 4 dimensions–Social Affiliation, fulfillment of

Social Roles and Responsibilities, Self-Affirmation, and Eudaimonic Well-being–with a

Cronbach’s alpha of 0.83, representing good internal consistency. Our confirmatory factor
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analysis final model achieved good overall model fit: (χ2 / df = 1.80; Tucker-Lewis index =

0.90; comparative fit index = 0.93; standardized root-mean-square residual = 0.06; root-

mean-square error of approximation = 0.06). All items exhibited a factor loading greater

than λ > 0.4 and p < 0.001.

Conclusion

The EUROIA holds clinical potential in its ability to provide informed feedback to patients on

how they might maintain or modify their use of goal-directed activities to maintain and opti-

mize perceived well-being.

Introduction

Health-related quality of life (HRQL) is defined as the appraisal of the impact of a medical con-

dition on one’s physical and mental health and well-being [1]. It is advocated as a patient-

reported outcome for clinical research, health services research, and health care by interna-

tional medical associations [2–5]. HRQL is commonly assessed using multidimensional pro-

files that are based on self-ratings of physical symptoms, activities of daily living, and

cognitive, emotional, and social functioning at a specified timepoint [6, 7]. Each profile is

scored and interpreted in reference to an idealized HRQL state in which life is unimpeded by

negative emotional or physical symptoms or functional impairments. Items that comprise

these state-based HRQL profiles have been shown to reflect three philosophical models of

well-being; pleasure and life satisfaction that outweigh symptoms of emotional or physical dis-

tress or discomfort (hedonic well-being), maintenance of individual and social activities asso-

ciated with personal flourishing (eudaimonic well-being), and satisfaction versus frustration of

one’s desires [8]. Several generic and disease-specific psychometric assessments of HRQL have

established validity and reliability [9, 10]. along with demonstrated prognostic value due to

their association with clinical outcomes [11].

EvalUation of goal-diRected activities to prOmote well-beIng and heAlth

(EUROIA)

The term EUROIA is derived from the ancient Greek term for “good flow of life” (euroia
biou), which was central to a revision of Aristotle’s concept of eudaimonia as taught in ancient

Stoic philosophy [12–14]. Euroia biou was presented as a therapeutic guide for accepting and

responding to all life events–those associated with the development of personal growth and

flourishing, as well as those that evoked distress, pain, or suffering. It asserted that well-being

was ultimately experienced as a by-product of our balanced effort to change realities that are

under our control, and to live in agreement with, and contribute to, the rational order in

events which we perceive as being outside of our control. “Good flow in life” can be viewed as

a translation of having a life characterized by biopsychosocial wellbeing–being able to respond

to life’s challenges and adversities in a way that promotes psychological health and flourishing.

This philosophy pertains to our relationships with family and significant others, our role as cit-

izens of society-at-large, and our status as members of the natural world and, ultimately, the

cosmos [12, 15].

State-based models provide valuable information pertaining to HRQL status and the risk of

future clinical events, they provide insufficient information for maintaining or improving an
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individual’s HRQL. To this end, we propose that a state-based model may be used in tandem

with a process-based model to reflect and inform the self-regulatory process of adapting to

dynamic changes in health status [8, 16]. We developed items that comprise the EUROIA

based on 3 sources. First, findings from qualitative studies of patients with chronic heart failure

indicate that self-reported HRQL reflects an adaptive process whereby activities for living well

are initiated or maintained to support intrinsic personal priorities or life goals [8]. We previ-

ously described these goal-directed themes as including the following: (i) sustaining personal

growth, (ii) participating in life events that are perceived as being meaningful, (iii) sharing

time with a loved one, family, or friends, (iv) fulfilling social roles and responsibilities in which

one is emotionally invested, or (iv) maintaining physical health and emotional well-being [8].

Second, extensive evidence from studies in response-shift theory indicate that self-reported

HRQL changes over time as patients (i) recalibrate how they use rating scales for HRQL items,

(ii) reprioritize the relative importance of different components of HRQL that match salient

features in their evolving appraisal of HRQL, and (iii) reconceptualize the overall HRQL con-

struct in keeping with novel experiences and insights that shape their evolving view of what

ultimately constitutes a good life [17]. Third, the EUROIA is distinct from conventional assess-

ments whereby the HRQL state incorporates themes of well-being that focus on individual

self-interest–i.e., hedonic or eudaimonic well-being or desire-satisfaction. In contrast, the

EUROIA focuses on goal-directed activities that include the individual’s effort to (i) provide

valued support or assistance to help significant others stay safe and secure, or (ii) feel part of a

greater purpose in life, or (iii) feel connected to nature or the natural world. In sum, the

EUROIA differs from current assessments of an individual’s functional HRQL state because it

reflects a process-based model of HRQL. The EUROIA yields information about the individu-

al’s engagement in goal-directed activities for living well, which are associated with their effort

to maintain a sense of personal agency or autonomy as they adapt to dynamic changes in their

health status or bio-psycho-social environment.

Theoretical models have guided the development of psychometric instruments targeting

the umbrella terms HRQL and well-being. For the EUROIA, several models played a key role

in informing its development. Items related to spending time with a significant other or with

an individual with whom one is emotionally intimate were guided by social affiliation, a major

determinant of health as it predicts mental and physical health, health behaviour, and mortality

risk [18]. Social affiliation also enhances well-being by reducing loneliness [19] and increasing

feelings of satisfaction [19, 20]. Another aspect of well-being identified by goal-directed activi-

ties in the EUROIA pertains to fulfilling social roles and responsibilities in relation to signifi-

cant others. A growing body of work by Prilleltensky and colleagues [21–26] points to the

importance of collective fairness, which balances the need to feel valued by one’s community

or social group with the ability to make contributions to this group or community that are

deemed valuable. In addition, qualitative findings indicate that activities which affirm one’s

sense of health and well-being take on existential significance when self-reported by individu-

als diagnosed with a chronic medical condition that is associated with premature morbidity

and mortality [8]. Goal-directed activities in the EUROIA’s self-affirmation theme included

meditation, relaxation, and physical exercise. Evidence supporting the association between

these self-affirming activities and self-ratings of well-being are based on mediators such as pos-

itive mood [27–29], optimism [27], emotion-focused coping [30], and self-efficacy, which pro-

mote engagement in self-care behaviour [27]. The dimension of eudamonic well-being is

commonly identified in self-ratings of personal flourishing where an individual reports an

ability to engage in activities that promote personal growth and mastery in skill or knowledge

[31]. The EUROIA identified goal-directed activities with a eudamonic well-being theme.

There is extensive evidence that links markers of eudaimonic well-being to longitudinal
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indices of subjective health and decreased risk for chronic medical conditions and functional

impairment [32].

The aim of the present study was to condense and summarize the psychometric properties

of the EUROIA [16]. We (i) defined and confirm the factor structure of the EUROIA instru-

ment, (ii) evaluated its construct validity, and (iii) examined its internal consistency.

Methods

EUROIA

Items in the EUROIA have been reported to reflect activities that evoke or sustain well-being

along the following dimensions: Social Affiliation (SOC-AFF), fulfillment of Social Roles and

Responsibilities (SOC-RR), Self-Affirmation (SLF-AFF), and Eudaimonic Well-being

(EUD-WB). SOC-AFF is comprised of behaviors such as participation in social activities,

maintaining close or intimate relationships, and helping family or friends, or others who are

perceived to be in need. SOC-RR includes activities aimed at maintaining social roles and

responsibilities in relation to significant others and being productive in work settings.

SLF-AFF pertains to activities that promote feelings of health, attractiveness, emotional calm,

and physical well-being via physical activity or exercise in the context of managing a chronic

progressive medical condition. EUD-WB consists of behaviors that promote individual flour-

ishing, personal growth, engagement with the natural world, and life satisfaction [33, 34].

Principal component analysis (PCA) was performed on the EUROIA at different stages of

its development [16]. Given our previous report of a 4-factor structure for the original version

of the EUROIA, we used PCA to explore the underlying structure of a revised 18-item ques-

tionnaire where the main purpose was to condense the scale. Confirmatory factor analysis

(CFA) was performed on the condensed EUROIA instrument whereby the objective was to

evaluate the model fit. EUROIA items were developed to be gender-neutral and easily inter-

pretable. It has a Flesch Kinkaid reading level [35] of 7.5. A 2-week timeframe was selected to

ensure realistic reports of the frequency of goal-directed activities that were initiated or main-

tained to promote a sense of “living well”. Early research showed that a 2-week timeframe was

effective in assessing patient-reported behavioral outcomes [36]. Likert-type scales measured

activity frequency: 0 = not at all, 1 = one day a week, 2 = two to three days a week, 3 = four or
more days a week. Reliability of the EUROIA was a Cronbach’s alpha (α) of 0.77 at baseline

and 0.82 at 12 months [16].

Data source and study population

This investigation was based on the baseline assessment for 2 projects that were conducted in

parallel, and which used the same digital counseling program to promote HRQL: the Open

access Digital communitY promoting Self-care, peer Support, and hEalth litEracy–a Virtual

Community promoting mental Health, self-cAre, and peer supporT (ODYSSEE-vCHAT).

The recruitment period for this study began October 25th, 2021 and ended on January 16th,

2023. Baseline assessment data were obtained from (i) a single group, open label, pre-post

study [37] and (ii) a double-arm, parallel group, randomized controlled trial [38]. The sample

estimate for the ODYSSEE-vCHAT study accounted for changes in the Mental Component

Score from the 36-Item Short Form questionnaire over a period of 3 to 12 months, while the

sample estimate for the ODYSSEE-vCHAT trial was based on change over 12 months in a

composite index of all-cause mortality and hospitalization. The sample size estimate for the

trial was N = 162 and the sample estimate for the study was N = 188 and included oversam-

pling, with both the study and trial adjusted for a potential 12-month withdrawal or attrition

rate of 14.7%, type 1 error of 5%, and a power of 80% [39]. Participants met the following
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inclusion criteria [37]: age 18 years or older, diagnosis of chronic heart failure (CHF; NYHA

Class II to IV for at least 3 months prior to enrolment) or advanced chronic kidney disease

(CKD; greater than 10% risk of requiring dialysis within 2 years or end-stage renal disease

receiving dialysis). Participants were also required to be proficient in English, have access to a

computer or tablet and a personal email address, and provide written informed consent.

Exclusion criteria consisted of advanced surgical interventions within 3 months of enrolment,

severe comorbidities that would impede participation (e.g., diagnosis of current alcohol or

drug addiction, or severe depression), and a life expectancy of less than 1 year. We used auto-

mated coding algorithms published by each questionnaire and double-checked the results to

minimize human error and reduce potential bias in data collection. To prevent non-response

bias, individuals were required to complete a pre-established number of questions before scor-

ing their responses. No financial incentives were offered. Participants were referred from par-

ticipating clinics at the University Health Network (UHN; primary site), Mount Sinai

Hospital, and Sunnybrook Hospital in Toronto, Canada [37, 38]. Assessment data for the pres-

ent investigation were obtained from baseline assessments.

Ethics

The ODYSSEE-vCHAT study [37] and trial [38] were conducted according to principles of the

Declaration of Helsinki [40]. All procedures were reviewed and approved by the ethics board

of each participating site (UHN: 20–5960 and 20–6005; Sunnybrook: 5117 and 3787; Mount

Sinai: 21-022-E and 21-0057-E).

Statistical analysis

Descriptive statistics provided an overview of baseline demographics, clinical characteristics,

and HRQL of the patient sample. Continuous variables were described using means and stan-

dard deviations, and categorical variables were described using counts and percentages. Com-

parisons of EUROIA scores across men and women were analyzed using Linear Model

ANOVA’s for continuous variables. Analyses were performed using R software v4.1.0 [41],

psych [42] and lavaan packages [43]. To construct the measurement model in the CFA, at least

2 items are needed to estimate each dimension. Therefore, only multiple-item dimensions

were included [16]. Most EUROIA items had less than 3% missing responses; therefore, multi-

ple imputations were not necessary. Only raw scores and complete cases were used in the

CFA.

PCA. PCAs with promax (oblique) rotations determined the factor structure of the

EUROIA. Oblimin rotation was employed because dimensions were conceptualized as interre-

lated aspects of HRQL. Criteria for allocating items to principal components and establishing

the component structure of the questionnaire were as follows: Eigenvalues > 1; examination

of scree plots; factor loadings of coefficients� 0.40 for individual items in the rotated PCA.

Items were selected with the intention of reducing redundancy in the instrument. Deletion of

items from the 18-item EUROIA was performed in several steps using α, factor loadings, and

theoretical considerations based on a team member with clinical expertise. Internal consis-

tency of the EUROIA was assessed using α. Item analyses included an assessment of internal

reliability with item decisions. α was interpreted as follows:� 0.7 is acceptable;� 0.8 is good;

α� 0.9 is excellent [44, 45].

CFA. Mardia’s test for normality and quantile-quantile plots determined whether data

were multivariate normally distributed [46] and suitable for CFA. The data suggested that

item-level distributions violated the assumption of normality. CFA was then performed on the

reduced EUROIA instrument using “MLM” as our estimator, i.e., a maximum likelihood
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estimation with robust standard errors and a Satorra-Bentler (SB) scaled test statistic [47, 48].

SB scaled χ2 statistics were used if high kurtosis statistics suggested that the items were not nor-

mally distributed, a non-significant SB χ2, where p> 0.05, is desired [47]. In the baseline factor

model, the factors were allowed to correlate freely, the residuals were uncorrelated, and a stan-

dardized solution was obtained. We evaluated global model fit using:

• Root mean square error of approximation (RMSEA), which includes an adjustment whereby

more complex models with greater degrees of freedom are penalized [47]. Cut-off values for

fit are < 0.08 (adequate) and< 0.05 (good), with an upper limit of the 90% confidence inter-

val of< 0.08 [49, 50].

• Standardized root mean square residual (SRMR), which is the mean absolute residual corre-

lation whereby < 0.08 and< 0.06 indicate acceptable and good fit, respectively [49, 50].

• Comparative fit index (CFI) and Tucker-Lewis Index (TLI), which indicate improvement in fit

compared to the baseline exact fit (χ2) model.> 0.90 is acceptable and> 0.95 is good [49, 50].

• An adjusted test statistic of SB χ2 or degrees of freedom (df)< 2, which indicates a good fit [51].

• Models that were compared using χ2 likelihood ratio tests. A lower chi-squared value indi-

cated a better fit. Our team member with clinical expertise in behavioral health reviewed the

content validity and clinical meaningfulness of retained dimensions.

• R2, which represented the proportion of variance in each item response explained by the fac-

tor (> 0.10) [52].

For models with poor global model fit, residuals and modification indices were inspected to

identify local areas of strain. Correlated item residuals revealed a common variance unac-

counted for by the initial factor structure, which occurred when item content overlapped, lead-

ing to suboptimal model fit [53, 54]. A modification index approximated the degree that a

model’s χ2 statistic would decrease if a given fixed parameter became freely estimated [52]. A

model with areas of local strain would consist of item pairs in the same dimension with a high

modification indices (> 25.0) [55]. In the case of overlapping item content, we re-specified

models to correlate item residuals and re-assessed residuals and modification indices. The

independent clusters model of CFA estimated composite reliability (coefficient omega) to

determine internal consistency of the EUROIA instrument [56].

Results

Table 1 outlines demographic and clinical characteristics of participants (N = 275). The mean

age was 56.6 years (range: 20.0 to 91.0, SD = 16.0). More participants self-identified as men

(59.6%) than women (40.4%). Participants were diagnosed with CHF (50.5%) or CKD

(49.5%).

14-item EUROIA

The final version of the EUROIA consisted of 14 items with four dimensions (factors):

SOC-AFF, SOC-RR, SLF-AFF, and EUD-WB. Four items were removed from the initial

instrument due to redundancies in the scale based on cross factor loadings and theoretical con-

siderations. Bartlett’s test of sphericity was 906.4, p< 0.001, which determined that the

EUROIA variables deviated significantly from an identity matrix. Similarly, the Kaiser-Meyer-

Olkin test was 0.81, indicating that there was a sufficient proportion of variance among the

EUROIA items that was attributable to common variance. Cronbach’s α for the 14-item
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EUROIA was 0.83, which represents good internal consistency. Total variance explained factor

loadings (59.1%), and α for the final EUROIA scale are displayed in Table 2.

Mean scores and item distributions of the EUROIA by self-reported gender are available in

Table 3. Men reported engaging in the following activities more frequently than women: Q7:

“I did an activity with my partner to spend time with them”, Q9: “I did a learning activity to

help me master a skill”, and Q13: “I got together with my partner to be sexually intimate”,

while women reported greater frequency for Q14: “I did something to help me feel more

attractive”.

CFA findings

Following the PCA results, two 4-factor, first-order confirmatory models were tested based on

the 14-item EUROIA. The collected data from our sample violated the normality assumption

as estimated by Mardia’s multivariate normality test, therefore a maximum likelihood estima-

tion with robust standard errors and SB scaled test statistic were used [46–48]. The results

from our CFA are presented in Table 4 which provides a summary of the robust fit indices for

both models. The baseline model (Model A) had sufficient global model fit (χ2 or df = 2.03;

TLI = 0.88; CFI = 0.90; SRMR = 0.07; RMSEA = 0.07). However, local areas of strain

Table 1. Demographic and clinical characteristics.

Demographic Characteristics All Patients (N = 275)

Highest level of education completed n (%)

Secondary school 33 (12.0)

College or undergraduate 178 (65.0)

Graduate or post-graduate 63 (23.0)

Household income (CAD) n (%)

< 20 000 21 (8.0)

20 000 to 39 900 31 (11.8)

40 000 to 59 000 37 (14.1)

60 000 to 79 900 31 (11.8)

80 000 to 99 900 26 (9.9)

� 100 000 77 (29.3)

Prefer not to say 40 (15.2)

Household status n (%)

Single and living alone 55 (20.8)

Single and living with others 53 (20.1)

Living with your partner 156 (59.1)

Ethno-racial identity n (%)

White 160 (56.7)

Black 24 (8.5)

Middle Eastern or North African 10 (3.5)

East Asian 17 (6.0)

Southeast Asian 16 (5.7)

South Asian 32 (11.3)

Hispanic 3 (1.1)

Indigenous 3 (1.1)

Other 17 (6.0)

Canadian dollars, CAD

https://doi.org/10.1371/journal.pone.0299854.t001
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represented by high modification indices (> 25) were present. After re-specifying Model A

and applying residual correlations to Q9 and Q11, we obtained adequate global model fit with

Model B (χ2 or df = 1.80; TLI = 0.90; CFI = 0.93; SRMR = 0.06; RMSEA = 0.06). Models were

compared in likelihood ratio tests (Model B versus A), with B performing significantly better

than A (ΔSBχ2 = 17.71, p< 0.001). Fig 1 outlines the final CFA of Model B with standardized

factor loadings.

The factor loading and proportions of variance explained by each item and factor are pre-

sented in Table 5, with all items having a factor loading greater than 0.40 and p< 0.001. Items

had an R2 ranking from 0.21 to 0.59, which are acceptable as they are greater than 0.1. Com-

posite reliability indicated good internal consistency for the overall scale (S = 0.89).

Discussion

This study developed and tested a psychometric scale, the EUROIA, which provides a measure

of goal-directed activities that represent a key feature of a novel process-based model of HRQL

[8, 16]. Development of the scale was inspired by a meta-theoretical model on various aspects

of goal-directed activities [8]. The EUROIA scale was reduced to 14 items using PCA and

grouped into four factors: SOC-AFF, SOC-RR, SLF-AFF, and EUD-WB. From the initial

instrument, a fifth factor (connecting with a greater purpose) consisting of four items was

removed due to redundancies in the scale, based on cross-factor loading and theoretical con-

siderations. The CFA of the EUROIA obtained acceptable global model fit indices and com-

posite reliability which supported the 4-factor structure proposed by the PCA and meta-

theoretical model.

Development of the EUROIA instrument was based on theoretical or philosophical consid-

erations of self-reported well-being and qualitative research in which patients self-described

HRQL as a process of learning to accept and adapt to life post-diagnosis that was characterized

by dynamic changes in health status, loss of personal autonomy, and a persistent existential

threat that was accompanied by the sense that life was tenuous [8]. The process-based

EUROIA instrument is grounded in clinical findings which suggest that individuals maintain

or improve HRQL by initiating, monitoring, evaluating, and revising self-determined activities

Table 2. Psychometric properties of the EUROIA.

Domain Items Reliability (α) Factor loading Total variance explained (%)

SOC-AFF Q13: I got together with my partner to be sexually intimate. 0.83 0.78 7.8

Q7: I did an activity with my partner to spend time with them. 0.82 0.72

Q15: I got together with someone I care about, just to enjoy their company. 0.82 0.71

SOC-RR Q6: I gave up some of my time to help a person that needed support. 0.81 0.81 9.0

Q5: I did an activity to support my family or friend. 0.82 0.78

Q16: I did something to help my family or friend stay safe or secure. 0.81 0.72

SLF-AFF Q18: I did an activity to feel calm and relaxed. 0.82 0.75 10.9

Q14: I did something to help me feel more attractive. 0.82 0.64

Q17: I did something to take care of my well-being. 0.82 0.62

Q2: I did something special to feel part of a greater purpose. 0.82 0.51

EUD-WB Q9: I did a learning activity to help me master a skill. 0.81 0.77 31.5

Q11: I took a course to improve my skill or knowledge. 0.82 0.74

Q8: I did something to feel connected to the world around me. 0.82 0.67

Q12: I did a special activity that gives me pleasure. 0.82 0.40

Social Affiliation, SOC-AFF; Social Roles and Responsibilities, SOC-RR; Self-Affirmation, SLF-AFF; Eudaimonic Well-being, EUD-WB; Cronbach’s alpha, α

https://doi.org/10.1371/journal.pone.0299854.t002

PLOS ONE The EvalUation of goal-diRected activities to prOmote well-beIng and heAlth (EUROIA) scale

PLOS ONE | https://doi.org/10.1371/journal.pone.0299854 March 14, 2024 8 / 15

https://doi.org/10.1371/journal.pone.0299854.t002
https://doi.org/10.1371/journal.pone.0299854


Table 3. EUROIA scores and distributions by gender.

Instrument subscales Men (n = 169) Women (n = 114) Total (N = 283) p-value

Q2: I did something special to feel part of a greater purpose.

Mean (SD) 2.2 (1.2) 2.3 (1.2) 2.2 (1.2) 0.31

Range 1.0, 4.0 1.0, 4.0 1.0, 4.0

Q5: I did an activity to support my family or friend.

Mean (SD) 2.6 (1.1) 2.7 (1.1) 2.7 (1.1) 0.74

Range 1.0, 4.0 1.0, 4.0 1.0, 4.0

Q16: I did something to help my family or friend stay safe or secure.

Mean (SD) 2.0 (1.0) 2.1 (1.0) 2.0 (1.0) 0.38

Range 1.0, 4.0 1.0, 4.0 1.0, 4.0

Q7: I did an activity with my partner to spend time with them.

Mean (SD) 2.9 (1.0) 2.6 (1.0) 2.8 (1.0) 0.01*
Range 1.0, 4.0 1.0, 4.0 1.0, 4.0

Q8: I did something to feel connected to the world around me.

Mean (SD) 2.5 (1.1) 2.3 (0.9) 2.4 (1.0) 0.10

Range 1.0, 4.0 1.0, 4.0 1.0, 4.0

Q9: I did a learning activity to help me master a skill.

Mean (SD) 2.1 (1.1) 1.8 (1.0) 2.0 (1.0) 0.04*
Range 1.0, 4.0 1.0, 4.0 1.0, 4.0

Q11: I took a course to improve my skill or knowledge.

Mean (SD) 1.8 (1.0) 1.7 (0.9) 1.7 (1.0) 0.36

Range 1.0, 4.0 1.0, 4.0 1.0, 4.0

Q12: I did a special activity that gives me pleasure.

Mean (SD) 3.0 (1.0) 2.8 (1.0) 2.9 (1.0) 0.08

Range 1.0, 4.0 1.0, 4.0 1.0, 4.0

Q13: I got together with my partner to be sexually intimate.

Mean (SD) 2.2 (1.1) 1.8 (1.0) 2.1 (1.1) < 0.001*
Range 1.0, 4.0 1.0, 4.0 1.0, 4.0

Q14: I did something to help me feel more attractive.

Mean (SD) 1.8 (0.9) 2.1 (0.9) 1.9 (0.9) 0.01*
Range 1.0, 4.0 1.0, 4.0 1.0, 4.0

Q15: I got together with someone I care about, just to enjoy their company.

Mean (SD) 2.3 (0.9) 2.2 (0.9) 2.3 (0.9) 0.63

Range 1.0, 4.0 1.0, 4.0 1.0, 4.0

Q16: I did something to help my family or friend stay safe or secure.

Mean (SD) 2.5 (1.1) 2.5 (1.1) 2.5 (1.1) 1.00

Range 1.0, 4.0 1.0, 4.0 1.0, 4.0

Q17: I did something to take care of my well-being.

Mean (SD) 2.7 (1.1) 2.7 (1.2) 2.7 (1.1) 0.79

Range 1.0, 4.0 1.0, 4.0 1.0, 4.0

Q18: I did an activity to feel calm and relaxed.

Mean (SD) 2.2 (1.1) 2.4 (1.1) 2.3 (1.1) 0.10

Range 1.0, 4.0 1.0, 4.0 1.0, 4.0

*p< 0.05

Standard deviation, SD

https://doi.org/10.1371/journal.pone.0299854.t003
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to promote well-being. This iterative process may be guided by (i) the self-management of ill-

ness-related stress and the utilization of available resources to optimize personal well-being

[57, 58], (ii) the fulfillment of basic psychological needs for autonomy, relatedness, and

Table 4. Summary of robust fit statistics of CFA models. 1 residual correlation was applied between EQ9 (Master skill) and EQ11 (Improve skill).

χ2 / df TLI CFI SRMR RMSEA (90% CI) χ2 test of models

Model A 2.03 0.88 0.90 0.07 0.07 (0.05, 0.08) Model B compared with Model A

ΔSBχ2 = 17.71

p< 0.001
Model B 1 residual correlation 1.80 0.90 0.93 0.06 0.06 (0.04, 0.08)

Tucker-Lewis Index, TLI; Comparative Fit Index, CFI; standardized root mean square residual, SRMR; root mean square error of approximation, RMSEA; degrees of

freedom, df

https://doi.org/10.1371/journal.pone.0299854.t004

Fig 1. Model of the 14-item EUROIA with standardized factor loadings and correlations. Social Affiliation, SOC-AFF; Social Roles and Responsibilities,

SOC-RR; Self-Affirmation, SLF-AFF; Eudaimonic Well-being, EUD-WB.

https://doi.org/10.1371/journal.pone.0299854.g001
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competence [59], and (iii) the optimization of perceived self-efficacy in managing person-

environment interactions. While state-based models of HRQL are well-established in pro-

viding clinically relevant descriptions of an individual’s HRQL status [60] and an estimate

of risk of future events [61], it is unclear how they can be effectively used to inform patients

on how to maintain or improve their HRQL [62]. The EUROIA’s process-based approach

may provide an opportunity to inform and extend the design of interventions which pro-

mote adaptive adjustment to chronic illness, such as behavioural activation in cognitive

behavioural therapy. There also exists a therapeutic potential to promote HRQL by guiding

individuals to engage in activities that reflect personally meaningful life goals outside of a

clinical context.

This project helps to extend clinically applied theory on HRQL and wellbeing. Alexandro-

va’s research on well-being [63] highlights a need to develop mid-level theories that specify

how normative (abstract) theories of HRQL or well-being apply to the specific circumstances

of an individual’s life. The latent variables identified in the present study reflect goal-directed

activities that are pursued by individuals in the context of their daily life situations, as

expressed along prototypical themes for eudaimonic wellbeing, fulfillment of social roles, self-

affirmation, and social affiliation. The EUROIA is designed to establish a taxonomy of goal-

directed activities that are used by individuals to optimize well-being and HRQL within the

context of their daily life. This taxonomy is best established using self-report data obtained

from a large sample of the general population, with representation across gender, ethno-racial

identity, and socioeconomic status.

Table 5. Final factor loadings of Model B and proportion of variance explained.

Dimension and item Factor

loadings*
Proportion of variance

explained

SOC-AFF

Q9: I got together with my partner to be sexually intimate. 0.71 0.51

Q4: I did an activity with my partner to spend time with them. 0.76 0.57

Q11: I got together with someone I care about, just to enjoy their

company.

0.46 0.21

SOC-RR

Q2: I did an activity to support my family or friend. 0.77 0.59

Q3: I gave up some of my time to help a person that needed

support.

0.58 0.33

Q12: I did something to help my family or friend stay safe or

secure.

0.74 0.54

SLF-AFF

Q1: I did something special to feel part of a greater purpose. 0.62 0.38

Q14: I did an activity to feel calm and relaxed. 0.59 0.35

Q10: I did something to help me feel more attractive. 0.51 0.26

Q13: I did something to take care of my well-being. 0.54 0.30

EUD-WB

Q6: I did a learning activity to help me master a skill. 0.61 0.38

Q7: I took a course to improve my skill or knowledge. 0.55 0.31

Q5: I did something to feel connected to the world around me. 0.63 0.40

Q8: I did a special activity that gives me pleasure. 0.56 0.31

*Significance denoted by p< 0.001

Social Affiliation, SOC-AFF; Social Roles and Responsibilities, SOC-RR; Self-Affirmation, SLF-AFF; Eudaimonic

Well-being, EUD-WB

https://doi.org/10.1371/journal.pone.0299854.t005
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The present study acknowledges the potential limitations that may arise from the sample

size (N = 275 participants), which includes limited sociodemographic characteristics. Many

participants identified as ethno-racially White, educated men (having completed college or an

undergraduate degree), with an annual household income of� 100 000 CAD. These factors

may restrict the generalizability of the study’s findings; however, our sample was defined a pri-

ori as those patients diagnosed with CHF or CKD, without severe co-morbidities, who had

personal access to a computer and who self-reported as least basic competence in using a com-

puter. Future research using the EUROIA will use stratified sampling to address generalizabil-

ity. Our findings are not an exhaustive list of prototypical goal-directed activities for living

well. Future research is needed to determine how EUROIA performs in different age groups,

genders, and ethnic groups.

Conclusion

The EUROIA’s 4-factor structure of HRQL was defined by PCA as activities that promote

social affiliation, the fulfillment of social roles and responsibilities, self-affirmation, and eudai-

monic well-being. This 14-item scale demonstrates satisfactory reliability and content validity,

as well as good internal consistency. The EUROIA may be employed in clinical trials to pro-

vide informed feedback to patients on how they might maintain or modify their use of a spe-

cific category of goal-directed activities to optimize perceived well-being.
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