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Abstract 

Global population aging demands understanding the determinants of healthy cognitive aging. This 

study aimed to examine the interrelations among executive functions, instrumental activities of daily 

living and quality of life in older adults, considering the mediating role of depression. Structural 

equation modeling was employed to estimate direct and indirect pathways between latent and 

observed variables, with the inclusion of depression as covariate in a sample of 124 community-

dwelling older adults from João Pessoa, Brazil. Results indicated that executive function components 

were interrelated and associated with instrumental activities of daily living performance but did not 

exert a significant direct effect on quality of life. Depression emerged as the strongest predictor of 

satisfaction with life, negatively impacting all domains and mediating the relationship between 

executive functioning and functional autonomy. The final model explained the major variance in 

quality of life compared to the variance in instrumental activities of daily living, with model fit 

indices supporting adequacy. These findings underscore the central role of depression in determining 

the self-perceived quality of life in aging, suggesting that interventions should target both cognitive 

and affective domains to promote autonomy and well-being in older populations. 

Keywords: cognitive aging; executive function; quality of life; instrumental activities of daily living; 

depression; structural equation modeling; older adults 

 

1. Introduction 

The epidemiological hypothesis suggests that the significant increase in longevity, that is, 

advancing age, does not keep pace with the development of economic and cultural resources, nor 

does it include the public health support needed to assist this population, especially in developing 

countries [1]. This increase in the proportion of older adults worldwide has been considered a 

relevant topic of public health interest, given that cognitive aging process is associated with a higher 

incidence of dementia, depression and a major need for support due to the loss of independence and 

functional autonomy [1,2]. 

The growing aging population in Brazil is due to the improved quality of life (QoL) resulting 

from improvements in public health conditions, which have contributed to the growth of the older 

adult population in recent decades, especially since the 2000s [3–5]. 

QoL is a multidimensional construct encompassing individuals’ subjective perceptions of their 

position in life, considering their cultural context, value systems, personal goals, and the physical, 

psychological, social, and environmental conditions in which they live. Within this framework, it 

represents an integrated assessment of well-being and functioning across various domains of human 

satisfaction with life [6–8].  

Recent studies on aging have been closely linked QoL to functional autonomy, cognitive reserve, 

and mental health, serving as a key indicator of healthy aging and adaptive capacity to 
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biopsychosocial transitions in older age [6,9,10]. Thus, the QoL concept transcends objective measures 

of health, incorporating subjective dimensions of satisfaction, life meaning, and social integration, 

which reflect a dynamic balance between personal potential and contextual challenges inherent to 

the aging process [6–8]. 

Identifying protective factors for cognitive decline is essential for charting trajectories of healthy 

cognitive aging. This concept refers to the process of developing and maintaining functional capacity, 

enabling older adults to live independently with quality and well-being [5]. Therefore, healthy aging 

can promote the preservation of functional capacities in the daily lives of older adults, influenced by 

various dimensions of quality of life [6,7]. 

Cognitive functions may affect functional abilities, social activities, mood and QoL in older 

adults [8]. Such conditions are associated with cognitive impairment, which in turn is closely related 

to impairments in executive function (EF) [9,10]. The EF are recruited for planning, self-regulation, 

and goal-directed problem-solving [11,12]. 

Even though functional capacity is determined by multiple factors, executive functioning has 

been identified as the most strongly correlated with healthy cognitive aging. Furthermore, there is 

well-established evidence in the literature that age-related decline in EF may negatively affect 

functionality in older adults [13–17]. Higher performance levels on tasks that measure EF are 

associated with greater success within functional outcomes and social skills. Similarly, it appears to 

contribute to functional independence and daily autonomy, which may improve the perceived QoL 

[18,19]. 

Executive dysfunctions are often associated with some type of brain injury, neurodevelopmental 

disorder, or neurodegenerative disorder. They present syndromes, or a series of signs and symptoms 

of cognitive and behavioral impairment. The consequences of executive impairment negatively 

influence adaptive behavior, planning, and problem-solving [20]. Therefore, the frequency and 

severity of impairments in IADL may indicate the fragility of an individual’s EF [21]. 

The Contextually Valid Executive Assessment (ConVExA) [22] is a theoretical framework model 

of EF in older adults which presents the individual’s interaction with their context as a central aspect. 

Therefore, it is understood that EF are strongly influenced by the environment in which individuals 

live. Therefore, this neurocognitive domain should not be investigated in isolation but analyzed in 

its relationship with contextual demands and the level of support offered by the environment of an 

individual. To this end, Suchy and colleagues [23] proposed that further research should be 

conducted with healthy and clinical groups to refine the understanding of theoretical and conceptual 

models, especially in older adults’ populations. 

Furthermore, Bruderer-Hofstetter and colleagues [14] suggested that measures of inhibitory 

control, processing speed, and working memory would play an important role in the interaction 

between EF and IADL performance. Nevertheless, Satler et al. [24] have analyzed inhibitory control 

in a sample of highly educated older adults. Even Suchy and collaborators have been stated that 

working memory may be considered a lower order EF process in cognitive aging [21,22]. Besides, 

other investigations were also conducted on examining the role of cognitive flexibility by Corbo et al. 

[25] and El-Sayed et al. [26] which presented its influence on older adults’ capacity to adapt their 

behavior within environmental changes and on self-perceived psychological QoL.  

In line with this, several studies presented evidence of correlation between the core components 

of EF and IADL [11–26]. This recent body of work has demonstrated that this is a topic widely 

consolidated in scientific literature, especially in the aging cognitive perspective.  

However, gaps remain that generate opportunities for further research. First, there is a necessity 

to verify which components of the EF would play a critical and/or predictive role in the IADL 

performance in older adults [25]. Furthermore, other studies would improve the understanding of 

complex interactions to analyze the relationships between depression, EF, IADL and QoL in a sample 

of Brazilian older adults’ population [27]. 

Therefore, the present study aimed to examine the direct and indirect interactions between latent 

variables (e.g.: EF and QoL), observable variables (e.g.: working memory, flexibility, inhibition, IADL, 
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health, psychological, social, and environment) and depression added as a covariate in a structural 

equation model (SEM). It happens to be the first Brazilian study to investigate the ConVExA 

theoretical framework employing SEM, also extending its understanding further cognitive and 

contextual factors but also including depression and QoL to test the model. 

Given this problem, the following question was raised:  

• How do executive function, instrumental activities of daily living, and quality of life interrelate 

in a community-dwelling sample of older adults, adding depressive symptoms as a covariate 

in a structural model of interrelation pathways? 

2. Materials and Methods 

2.1. Participants 

A total of 124 participants aged between 60 to 92 years old of Metropolitan Region of João Pessoa, 

capital city of Paraíba state in Northeastern region, Brazil, were recruited on a voluntary basis from 

community centers. 

Participants had agreed on the Free and Informed Consent Term. Of these, 92 were females 

(74.2%) and had mean age of 69.16 years (SD ± 7.32) and average 9.67 (SD ± 5.24) years of education. 

After signing informed consent, participants underwent a neuropsychological assessment of their 

executive functioning, screening of depression symptoms, functional scores, and perceived quality 

of life. The instruments and tasks used are described below. 

Inclusion criteria were: (1) male and female community-dwelling older adults (2) who 

voluntarily informed consent to participate on the collection data. Exclusion criteria were: (1) 

uncorrected visual and/or hearing impairments, (2) mild cognitive impairment (MCI), (3) Parkinson’s 

disease, (4) multiple sclerosis, (5) epilepsy, (6) stroke, (7) brain tumors, (8) meningitis and (9) 

schizophrenia. Eight subjects were excluded for not meeting the selection criteria (n = 1), not 

completing the neuropsychological assessment protocol (n = 2), dropped their participation in the 

research (n = 3) and for being outliers (n = 2). 

2.2. Instruments 

The participants were evaluated during one session of approximately 90 minutes performed by 

members of research team composed of a neuropsychologist and two psychology graduate students 

trained and supervised by a PhD professor. During the testing session, participants did not need the 

presence of a caregiver nor legal guardian to rely on the execution of the tasks applied. The 

instruments used to collect data in this study were adapted and validated to Brazilian population. 

Sociodemographic and Health Conditions Questionnaire was applied to collect information 

regarding age, years of formal education, sex, self-reported visual and auditory acuity and physical, 

psychological and/or neurological conditions reported in the past two years (2023-2025). This 

instrument was built and employed based on Brazilian Institute of Geography and Statistics (IBGE) 

criteria, also on Luo et al. [28] findings on clinical characteristics of an older adults’ sample.  

The 15-item Geriatric Depression Scale (GDS-15) [29] was used to screen depressive symptoms. 

The Brazilian adapted and translated in Portuguese version internal consistency is α = 0.75 [30]. 

Pfeffer’s Functional Activities Questionnaire (PFAQ) [31] was used to assess the Instrumental 

Activities of Daily Living (IADL). This scale has 10 items varying between 0 to 3 points to each item, 

which indicates that higher scores are considered a worse performance. The result varies between 0 

to 30 points, score equal or less than 5 indicates a better functional performance. Internal consistency 

of the Brazilian version is considered satisfactory with Cronbach’s alpha (α = 0.95) [32].  

The World Health Organization Quality of Life abbreviated version of the self-report 

questionnaire (WHOQOL-BREF) [33] with 26 items composed of four domains was administrated to 

measure the Quality of Life (QoL) on this sample. The domains of this instrument are: 1) Physical 
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Health; 2) Psychological; 3) Social Relationships and 4) Environment. The internal consistency of the 

adaptation for Brazilian population is considered satisfactory with Cronbach’s alpha (α = 0.91) [34].  

The Five-Digit Test (FDT) [35] used to measure cognitive flexibility and inhibitory control as two 

core components of executive functions (EF). This instrument is a time-based measure of EF with an 

average administration time between 5 to 10 minutes. Internal consistency measured by the 

Cronbach’s alpha (α = 0.726) is considered acceptable for heterogeneous samples of Brazilian older 

adults [36].  

The Brazilian adapted third version of the Wechsler Adult Intelligence Scale (WAIS-III) was used 

with the administration of the Digit Span Backwards to assess verbal working memory [37,38]. 

As sustained for previous evidence from Suchy and Brothers [39], a composite of score tests are 

feasible and well advised to exhibit a considerable construct utility in terms of reliability to assess EF 

as a latent construct. 

2.3. Statistical Analysis 

We carried a descriptive analysis to characterize the sample in terms of demographic, clinical 

and cognitive variables using the software RStudio version 2025.05.1, also to analyze data and 

measurements of the structural equation modeling (SEM). SEM was employed to investigate the 

relationship between GDS-15, PFAP, EF and QoL variables. Depression was used as a covariate 

variable within the model. We utilized the following packages: lavaan (latent variable analysis) and 

semPlot to generate the path graphics. For all analyses, the main effect was examined by the 

Bonferroni test to correct the level of significance at p < 0.05. 

We generated a path graphical model (see Figure 2) to explain the observed and the latent 

variables. Their interrelationship represents the influence of the variables on healthy cognitive aging. 

To test the differences between the observed covariance matrix and the theoretically matrix expected 

to establish the best adjustment, we measured the goodness of fitness defined for chi-square (X²). 

The X² value is sensible to the sample size, also values near zero defines the best adjustment of 

the model. To this matter, we calculated X²/df (degrees of freedom) ratio, which means that values 

less than 3 indicate an acceptable model [40]. 

The comparative fit index (CFI), the Tucker-Lewis (TLI), the root mean square error of 

approximation (RMSEA), and the standardized root mean square residual (SRMR) were considered 

to assess the feasibility of the model. CFI and TLI indices equal to or greater than 0.9 and RMSEA and 

SRMR equal to or less than 0.08 characterize a good model as suggested by Kline [40] and Zhang [41]. 

We disclose the use of Generative Artificial Intelligence (GenAI), specifically Claude AI to assist 

in the development of this manuscript. Claude AI [42] was utilized to generate R code for statistical 

analyses conducted in RStudio, including data preprocessing, model specification, and output 

extraction. Additionally, Claude AI contributed to the automated generation of tables summarizing 

descriptive statistics and model results. All code and table outputs produced by Claude AI were 

reviewed and validated by the authors to ensure accuracy and compliance with methodological 

standards 

3. Results 

The flowchart (see Figure 1) depicted shows the process for participant selection in the study. 

Initially, 298 individuals were eligible to participate. Of these, 132 volunteered, and 124 were 

ultimately analyzed. Eight participants were excluded for the following reasons: dropped out (3), did 

not finish neuropsychological testing (2), did not meet inclusion criteria (1), or were identified as 

outliers (2). 
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3.1. Descriptive Analysis 

The descriptive analysis presented in Table 1 shows that most participants were married (42.7%) 

and report one minimum monthly wage (45.2%). The most frequently reported health conditions in 

the past two years were hypertension (76.61%), musculoskeletal diseases (39.52%), anxiety (30.65%), 

and diabetes (29.03%). 

Table 1. Descriptive Statistical Results of Demographic and Clinical Data (n = 124). 

Item Mean (SD) n (%) 

Age 69.16 (7.32)  

Education (years) 9.67 (5.24)  

Marital Status   

Married  53 (42.7) 

Divorced  27 (21.8) 

Widowed  24 (19.4) 

Single  18 (14.5) 

Stable Union  2 (1.6) 

Income   

1 minimum wage  56 (45.2) 

3 to 5 minimum wages  30 (24.2) 

Up to 2 minimum wages  19 (15.3) 

6 to 10 minimum wages  14 (11.3) 

More than 10 minimum wages  5 (4.0) 

Reported Diseases in the Past 2 Years (2023-2025)   

High/low blood pressure (hypertension)  95 (76.61) 

Arthritis, arthrosis, rheumatism or other 

musculoskeletal diseases 

 
49 (39.52) 

Anxiety  38 (30.65) 

Diabetes  36 (29.03) 

Chronic sleep problems  29 (23.39) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Flowchart of participants’ selection. 

Eligible to participate  

(n = 298) 

Volunteered to participate  

(n = 132) 

Reasons to be excluded: 

Dropped (n = 3) 

Did not finish neuropsychological testing (n = 2) 

Did not attend the inclusion criteria (n = 1) 

Outliers (n = 2) 

Participants excluded  

(n = 8) 

Participants analysed  

(n = 124) 
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COVID-19  27 (21.77) 

Depression  20 (16.13) 

Recurrent stomach problems, diarrhea  17 (13.71) 

Migraine  15 (12.10) 

Hearing impairment  12 (9.68) 

Fibromyalgia  8 (6.45) 

High fever  8 (6.45) 

Data for categorical variables are presented as frequency (n) and percentage (%). Age and education are 

presented as Mean (M) and Standard Deviation (SD). The frequency of diseases was calculated from individual 

reports; the same participant may have reported multiple conditions. The table presents the 12 most frequent 

diseases. 

3.2. Preliminary Analysis 

Correlational analysis (see Table 2) indicates that working memory was negatively correlated 

with cognitive flexibility (r = -0.21, p < .05) and inhibitory control (r = -0.20, p < .05), while cognitive 

flexibility and inhibitory control were strongly correlated (r = 0.73, p < .001). QoL domains showed 

moderate to strong positive correlations with each other, and depressive symptoms had moderate 

negative correlations with QoL domains (e.g., r = -0.44 with environment). IADL were negatively 

associated with physical QoL (r = -0.27, p < .01) and positively with both cognitive flexibility and 

inhibitory control. IADL was significantly correlated with executive function measures, physical 

QoL, and depressive symptoms. 

Table 2. Descriptive Statistics and Correlation Matrix. 

Variable M SD (1) (2) (3) 
   

(4) 

       

(5) 
   (6) (7) 

 

(8) 
 (9) 

(1) WM 

(2) CF 

(3) IC 

3.99 1.75 —         

46.40 35.27 -0.21* —        

36.17 38.28 -0.20* 0.73*** —       

(4) Physical 

(5) Social 

14.07 2.41 0.06 -0.08 -0.14 —      

15.20 3.25 0.09 0.05 0.03 
   

0.38*** 
   —     

(6) Environment 

(7) Psychological 

(8) IADL 

(9) Depression 

14.36 2.70 0.20* -0.07 -0.13 
   

0.38*** 

 

0.61*** 
  —    

14.68 2.39 0.11 -0.01 -0.12 
   

0.35*** 

 

0.31*** 

 

0.52*** 
 —   

1.72 3.70 -0.19* 0.19* 0.19*   -0.27**  0.04  -0.12 
  -

0.13 

    

— 
 

2.73 2.37 -0.07 0.04 0.07 
  -

0.38*** 
-0.25** -0.44*** 

-

0.35*** 

 0.19*  

— 
 

M = mean; SD= standard deviation. Correlations are shown below the diagonal. *p < .05. **p < .01. ***p < .001. 

3.3. Structural Analysis 

In a first attempt to examine our hypothesis, QoL was included as a latent variable in the model. 

The model showed acceptable but weaker fit (χ² (23) = 36.154, p = 0.040; CFI = 0.950; TLI = 0.921; 

RMSEA = 0.068; SRMR = 0.067). In our second and final attempt at building our model, we eliminated 

QoL as a latent variable but the four domains of QoL (e.g.: physic, social, psychological and 

environment) were included as observed variables, leading to a found better fit parameters. 

Consequently, the best fitting model was chosen to explain our results. 

Factor loadings (see Table 3) indicate that all indicators used to measure the latent construct of 

EF were statistically significant (p < .001) with standardized loadings ranging from 0.241 to 0.892. 

These loadings suggest that these indicators are strong and reliable measures of the underlying latent 
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construct, with higher absolute loadings indicating greater indicator reliability. The negative signs 

reflect the direction of the relationships, possibly due to the scoring or scaling of the original 

measures, but in standardized terms, these loadings can be interpreted as the strength of association, 

closer to absolute 1 indicates stronger measurement validity.  

The significant loadings confirm that the individual indicators robustly load onto the EF latent 

factor, supporting the construct validity of the measurement model used in the structural analysis. 

The estimation procedure and significance levels highlight the robustness of these loadings in the 

context of SEM analysis, necessary for reliable structural modeling and subsequent interpretation of 

the relationships among constructs such as EF, IADL, depression, domains of QoL. 

Table 3. Factor Loadings for Measurement Model. 

Latent Variable Indicator B SE β p 

 

 

Executive Functions (EF) 

     

Working Memory (MT) 1.000 0.000 0.241 — 

Cognitive Flexibility (Flx) -68.594 37.859 -0.821 0.070 

Inhibitory Control (CI) -80.853 40.163 -0.892 0.044 

B = unstandardized coefficient; SE = standard error; β = standardized coefficient. All loadings statistically 

significant (p < .001). 

Model fit indices (Table 4) indicated an excellent fit of the structural equation model to the 

observed data. The non-significant chi-square statistic (χ² = 10.035, df = 12, p = 0.613) suggests no 

meaningful difference between the proposed model and the empirical covariance matrix, fulfilling 

the assumption of good model fit. Complementing this, the CFI is perfect at 1.000, surpassing the 

conventional threshold of ≥ 0.90 for acceptable fit and indicating the model adequately captures the 

data structure.  

The RMSEA at 0.000 well meets the ≤ 0.08 criterion, further confirming the model’s parsimony 

and close approximation to the population covariance matrix. The SRMR is also low at 0.041, well 

below the ≤ 0.08 benchmark, indicating minimal average residual discrepancies between observed 

and predicted correlations. Finally, the AIC and BIC values are relatively low (5806.51 and 5896.76, 

respectively), suggesting this model maintains an optimal balance between fit and complexity 

compared to alternative models. These collective indices provide convincing evidence that the 

measurement and structural components of the model are statistically robust and appropriate for 

interpretation and further inferential analysis. 

Table 4. Factor Loadings for Measurement Model. 

Index Value Criterion 

Chi-square (χ²) 10.035 — 

Degrees of freedom (df) 12 — 

p-value 0.613 > .05 

Comparative Fit Index (CFI) 1.000 ≥ .90 

Root Mean Square Error of Approximation (RMSEA) 0.000 ≤ .08 

Standardized Root Mean Square Residual (SRMR) 0.041 ≤ .08 

Akaike Information Criterion (AIC) 5806.51 Lower 

Bayesian Information Criterion (BIC) 5896.76 Lower 

Model estimated using maximum likelihood estimation. Fit criteria based on Kline [40]. 

Path coefficients (see Table 4 and Figure 2) showed that depression is a consistent and 

statistically significant negative predictor of the four QoL domains: physical (β = -0.335, p < .001), 

psychological (β = -0.340, p < .001), social (β = -0.268, p = 0.003), and environmental (β = -0.431, p < 

.001). This underscores the critical role of depressive symptoms in diminishing multiple life quality 

aspects in older adults.  
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However, EF showed non-significant positive relationships across all QoL domains, with 

standardized coefficients ranging from 0.058 to 0.095 and p-values well above 0.05, indicating no 

direct robust impact in this model.  

IADL similarly has not exerted significant influence on QoL domains in this model (all p > .05). 

EF’s effect on IADL is negative and marginally significant (β = -0.210, p = 0.056). Depression also has 

a modest significant positive effect on IADL (β = 0.172, p = 0.045) but no significant effect on EF (β = -

0.070, p = 0.513). 

The model explained (see Table 5) showed that EF showed varied explanatory strength: 

inhibitory control (IC) accounts for 79.5% of the variance, cognitive flexibility (Flx) explains 67.4%, 

and working memory (WM) explains only 5.8%. QoL domains displayed moderate explained 

variance, with the environmental domain showing the highest at 20.4%, followed by physical at 

18.8%, psychological at 13.4%, and social at 7.1%. IADL accounted for 7.9% of variance, while the 

latent EF factor accounted for a minimal 0.5%, indicating that the measured executive components 

share considerable variance, but the latent factor captures relatively little unique variance beyond 

observed indicators. 

Table 5. Standardized Path Coefficients for Structural Model. 

Path       B          SE          β     95% CI LL 95% CI UL   p 

EF → physical QoL 0.426 0.515 0.075 -0.582 1.435 0.407 

IADL → physical QoL -0.124 0.084 -0.190 -0.288 0.040 0.139 

depression → physical QoL -0.340 0.085 -0.335 -0.506 -0.174 < .001 

EF → psychological QOL 0.331 0.461 0.058 -0.572 1.233 0.473 

IADL → psychological QOL -0.038 0.097 -0.058 -0.228 0.153 0.699 

depression → psychological QOL -0.342 0.095 -0.340 -0.528 -0.156 < .001 

EF → social QoL -0.269 0.535 -0.035 -1.317 0.779 0.615 

IADL → social QoL 0.068 0.054 0.077 -0.039 0.174 0.212 

depression → social QoL -0.366 0.125 -0.268 -0.610 -0.122 0.003 

EF → environmental QoL 0.607 0.435 0.095 -0.246 1.460 0.163 

IADL → environmental QoL -0.012 0.037 -0.017 -0.085 0.060 0.740 

depression → environmental QoL -0.491 0.075 -0.431 -0.638 -0.344 < .001 

FE → IADL -1.840 0.964 -0.210 -3.729 0.049 0.056 

depression → IADL 0.268 0.133 0.172 0.006 0.529 0.045 

depression → EF -0.012 0.019 -0.070 -0.050 0.025 0.513 

EF = Executive Functions; QoL = Quality of Life; IADL = Instrumental Activities of Daily Living. B = 

unstandardized coefficient; SE = standard error; β = standardized coefficient; CI = confidence interval; LL = lower 

limit; UL = upper limit. 

Table 6. Variance Explained and Model Parameters. 

                   Variable R²          % Variance Explained 

WM 0.058 5.8% 

Flx 0.674 67.4% 

IC 0.795 79.5% 

physical QoL 0.188 18.8% 

psychological QoL 0.134 13.4% 

social QoL 0.071 7.1% 

envoirnment QoL 0.204 20.4% 

IADL 0.079 7.9% 

EF 0.005 0.5% 

R² = proportion of variance explained in variables. 
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As shown below in Figure 2, a path diagram of the reformulated SEM model (FE → AIVD → 

QoL, four observed QoL dimensions, e.g.: physical, psychological, social and environmental). EF is 

modeled a latent variable defined by three components indicators (e.g.: working memory, inhibitory 

control, cognitive flexibility). These paths are shown with their corresponding standardized loadings, 

and the strongest paths are visually emphasized with thick lines, highlighting the substantial 

contributions from cognitive flexibility and inhibitory control. 

The loadings near indicator boxes (e.g., “1.00”, “0.89”) represent the factor loadings from the 

measurement model. Numerical values on the arrows between latent and observed variables, as well 

as between endogenous variables (e.g., towards QoL domains), indicate the standardized beta 

coefficients described earlier. 

This diagram synthesizes the structure, direction, and strength of modeled relationships 

visually, in line with the reported SEM results and tables. 

        

 

Figure 2. Path diagram of the modified model. Relationships between executive function (EF), instrumental 

activities of daily living (IADL), depression and QoL domains in aging. Circles: latent variables; squares: 

observed variables; single arrows: regression and structural model; dashed lines: indirect interaction. 

Unstandardized beta coefficients were used. The EF are from FDT and Digit-Span Backwards. The IADL is from 

PFAP. The physical, psychological, social and environmental domains are from the WHOQOL-BREF 

questionnaire. Depression is from GDS-15. Green arrows indicate positive standardized path coefficients, and 

the red arrow indicates a negative effect. Grey circular arrows represent residual variances for observed and 

latent variables. 

4. Discussion 

In the present study, SEM was employed to examine the relationships among EF, IADL, QoL 

and depression in a sample of older adult volunteers from community centers in the Metropolitan 

Area of João Pessoa, Brazil. 

Preliminary analyses indicated that the components of EF such as working memory, cognitive 

flexibility, and inhibitory control were interrelated, with a particularly strong association observed 

between cognitive flexibility and inhibitory control. This finding supports the conceptualization of 

EF as a multidimensional construct [22], consistent with previous literature [18–21].  

Notably, negative correlations between working memory and the other executive domains were 

observed, which may reflect lower order cognitive processes in older adults, as suggested by Suchy 

[22]. Age-related declines in cognitive functions, particularly working memory, aligns with prior 

studies results [28]. Working memory appears to be the component of executive functions most 
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vulnerable to the aging process, as it may be related to fluid intelligence, a cognitive domain 

associated with abstract reasoning and problem-solving that is reduced at this stage of life as reported 

by Salthouse [43,44]. 

Our findings corroborate with earlier research linking EF to IADL performance [11–15], in 

accordance with Suchy’s theoretical model [22]. The impact of EF on IADL underscores its role in 

supporting the functionality required for daily tasks in real-world settings [13]. However, in contrast 

to some previous study [16], the pathway between IADL and QoL was not significant in our model, 

suggesting that when depression is controlled, functional capacity does not exert a substantial 

influence on QoL. 

Inhibitory control and cognitive flexibility emerged as EF components associated with IADL, 

consistent with prior research findings [24–26]. Although, our results further demonstrated that 

depressive symptoms negatively affected inhibitory control performance and may exacerbate 

declines in EF, thereby impacting all four domains of QoL. 

Depression was identified as a key predictor of QoL, exerting a negative effect across all 

domains. This is in line with recent prior studies employing SEM to understand the complexity of 

cognitive aging [45–51], reinforcing the established link between affective status and perceived QoL 

in older adults. Depression also showed negative associations with social and physical domains of 

QoL, highlighting the potential protective role of social resources and physical health in mitigating 

depressive symptoms [6,45–51]. Conversely, engagement in social activities and social relationships 

may enhance self-perceived social QoL, as reported by a recent Brazilian finding [50]. 

In this sense, depression was also associated negatively with social and physical perception on 

QoL, which emerged as an important finding that social resources availability and a satisfactory 

physical health-related QoL may prevent or light the depressive symptoms [49]. The other way 

around would be also discussed; thus, an engagement related to the social domain increased the self-

perception of social QoL. 

Our findings suggested that EF may benefit QoL by protecting against negative emotional states 

related to depression. Additionally, poorer IADL scores may contribute to executive dysfunction and 

lower self-perceived QoL, increasing the risk of depressive symptomatology. 

In our study, the EF appears to indirectly influence the physical domain of QoL, which may 

negatively impact on the IADL scores. Aligned to Léon et al. [52] findings which have evidenced a 

negative association in the relationship between depression and QoL, indicating the influence on self-

perception of QoL in older adults. Also, cognitive functions did not play an important role in 

influencing QoL outcomes. Benincá et al. [53] also have not found direct influence of EF on any 

domain of QoL. Although, da Silva Dantas and collaborators [54] have found that depression has 

been more closely associated with QoL than cognitive functioning aligned to our results. 

These findings highlight not only intervention on EF, but also the importance of interventions 

focused on supporting older adults in their daily activities, for example management of the 

medication [19] and strengthening the quality of the social relationships [45–51] to prevent dementia 

in order to control modifiable factors to a pathological aging such as depression and a lack of social 

interaction [1].  

Target interventions may focus on depression to suppress executive dysfunction, lack of 

functional autonomy and perception of QoL. Accordingly, due to its relevance to public health, the 

region where the study was conducted could benefit from preventive actions focused on cognitive 

interventions and the strengthening of social bonds to build support networks through preventive 

mental health programs. 

The limitations of our study must be acknowledged. The cross-sectional design of our research 

cannot extend causal inference. Our results support interpretation of a specific group of older adults 

in a geographic region of Brazil. Furthermore, investigations must be conducted to test the variables 

of our model in populations with different demographic characteristics. Once, in our study, the 

demographic profile consists of sample reporting high rate of comorbidities and the relatively low 
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educational which may limit the generalizability to healthier or more socioeconomically advantaged 

groups. 

Another limitation may be the measurement of the EF relied on a limited set of tasks, which may 

not capture the full breadth of this construct [18]. Hence, tasks relying on demands of real-world 

would sustain its complexity, also would closely lead to an ecological validity [55,56]. 

Regarding our model shows a good fit index, the data must be expanded over this sample size, 

since SEM requires larger samples to stabilize the average and to confirm the statistical power [40]. 

In this sense, at least 200 individuals would be ideal to reach an adequate chi-square, besides our 

sample was composed of 124 older adults. Ultimately, the maximum likelihood optimization method 

is often utilized to examine greater consistency in larger samples. To this end, we followed the rule 

of stability of the average suggested of 5 data points per each variable observed [41]. 

Therefore, future studies should explore potential moderators (e.g., social support, mental 

health) to clarify the pathways linking cognition, mood, and QoL in aging populations. Also, 

longitudinal repeated measured design studies should be conducted to explore these relationships 

within a period to offer a causal understanding on the outcome. 

5. Conclusions 

Our findings contribute to the rationale on existing prior literature investigations on cognitive 

again by shedding light on the factors influencing health-related perception on quality of life in older 

adults. Our model is grounded in previous evidence that executive function is a key determinant of 

autonomy and well-being in aging.  

Our results highlight the pivotal role of depression in determining quality of life among older 

adults, even after observing that executive functioning played a minor role than firstly hypothesized. 

This approach is relevant for advancing theoretical models of executive functioning on aging 

developmental perspective and informing interventions aimed at preserving autonomy and 

psychological health in older adults. Our findings have implications for clinical practice and public 

health, highlighting the importance of targeting depression, executive function and instrumental 

activities of daily living to improve quality of life outcomes in older populations. Thus, emphasize 

the need for integrated approaches that address both cognitive and mood factors in aging. 
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QoL Quality of Life 

EF Executive Function 

IADL Instrumental Activities of Daily Living 

ConVExA Contextually Valid Executive Assessment 

SEM Structural Equation Modeling 

SD Standard Deviation 

MCI Mild Cognitive Impairment 

n Number of participants 

IBGE Brazilian Institute of Geography and Statistics 

GDS-15 15-item Geriatric Depression Scale 

PFAQ Pfeffer’s Functional Activities Questionnaire 

WHOQOL-BREF World Health Organization Quality of Live abbreviated version 

FDT Five-Digit Test 

WAIS-III Wechsler Adult Intelligence Scale, third version 

p p-value 

χ² Chi-square 

R² R-squared (proportion of variance explained) 

df Degrees of freedom 

CFI Comparative Fit Index 

TLI Tucker-Lewis Index 

RMSEA Root Mean Square Error of Approximation 

SRMR Standardized Root Mean Square Residual 

GenAI Generative Artificial Intelligence 

M Mean 

r Correlation coefficent 

WM Working memory 

CF Cognitive flexibility 

IC Inhibitory control 

B or β Standardized coefficient 

SE Standard Error 

CI Confidence Interval 

AVE Average Variance Extracted 

AIC Akaike Information Criterion 

BIC Bayesian Information Criterion 

LL Lower Limit 

UL Upper Limit 
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