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Participation predicts cognitive functioning in older adults using the PART-O 

transformed scores systems. 

ABSTRACT 

Participation has been shown to be a protective factor for cognition in older adults, but 

instruments to assess it are limited. The main objective was to determine the validity of 

two scoring systems (direct vs transformed) for the Participation Assessment with 

Recombined Tools-Objective (PART-O) by applying structural equation modeling to the 

relationship between the subscales and the cognitive functions, in a sample of 245 

people over 60 years of age. The transformed scores model showed stronger 

relationships and larger explained variance in overall participation (55.4% vs 37.4%), 

especially in the Social Relations subscale (31.4% vs 14.6%). Participation was a direct 

predictor of cognitive functions in both models. Age and depression inversely 

influenced participation in the transformed scores model. The proposed score 

transformation for the PART-O provides a more appropriate measurement of the older 

adults´ participation. Participation has a mediating role in the relationship between 

cognition and both age and depression. 
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INTRODUCTION 

Participation is the combination of various activities that a person carries out with the 

specific aim of being able to fulfill his or her social roles (Badley, 2008), that is, the 

performance of the social role as a member of society (Whiteneck & Dijkers, 2009). 

Nowadays, the construct of participation is so grounded in the exercise of social roles 

that it is no longer considered necessary to add the qualifier "social" to the concept 

(Piškur et al., 2014). Therefore, participation could only be evaluated by considering 

the role played by the person in the subgroups, society in general, and the social 

environment in which the roles are to be played (performing activities with family, 

friends, traveling by public transport, receiving academic training...) (Badley, 2008). 

There is some evidence to suggest that participation is associated with 

cognitive status of older adults. Higher participation is related to higher levels of global 

cognition and lower rates of cognitive decline (Endeshaw & Goldstein, 2021; Kelly et 

al., 2017; Sun & Lyu, 2020), whereas low participation is a predictor of cognitive 

decline and dementia (Small et al., 2012). In terms of specific functions, higher 

engagement has been associated with better performance in visuospatial skills, 

processing speed, verbal and working memory, and executive functioning (Bourassa et 

al., 2017; Kelly et al., 2017). Regarding emotional state in older adults, depression 

seems to be linked to cognitive decline and its progression to dementia (Gallagher et 

al., 2018; Sachs-Ericsson et al., 2005). Furthermore, longitudinal studies show that 

depression is an important risk factor for reduced levels of participation (Wang et al., 

2020; Wilkie et al., 2016). Therefore, it is possible that high levels of depressive 

symptomatology lead to lower participation and thus higher risk of cognitive decline. 

Unfortunately, participation tends to decrease as people age, particularly after the age 

of 75 years (Pinto et al., 2017). Following the World Health Organization, participation 

of the older adults should be promoted (Dehi & Mohammadi, 2020). 
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In terms of measuring facets of participation, the Participation Assessment With 

Recombined Tools-Objective (PART-O; Whiteneck et al., 2011) has 24 items to assess 

people as productive members of society (e.g., work, childcare, and household 

chores), their social integration (interacting with family, friends, and spouses), and 

community participation (shopping, attending religious services, and going out to eat). 

Bogner et al. (2011) grouped 17 of the items in three subscales related to the domains 

of Productivity; Social Relations; and Out and About. They also proposed to replace the 

original scoring of Whiteneck et al. (2011) with a transformed scores system that allow 

for obtaining an average score for each subscale. This transformed system modified 

the original scoring of several items so that all items score homogeneously within a 

range between 0 and 5. In addition, a balance is achieved between the 3 facets to 

produce an overall average score of the scale.  

PART-O has frequently been used in people with Traumatic Brain Injury (TBI) 

(Rabinowitz et al., 2020) and Spinal Cord Injury and it has shown to be an instrument 

with good psychometric properties (Whiteneck et al., 2019). However, despite its long 

history, the PART-O has not been used to study participation in the older adults. In this 

population, the most frequent way of recording participation in older adults has 

consisted of asking them questions designed by the authors to assess the form, 

degree, or frequency of participation (Bourassa et al., 2017; Mendes de Leon et al., 

2003; Santini et al., 2020). There are only two instruments that represent an 

alternative, but have hardly been used. The first one is the Assessment of Life Habits 

(Noreau et al., 2004), that measures difficulties in maintaining life habits and the type of 

assistance needed. This does not provide a measure of the frequency or amount of 

participation, but of the help needed to perform activities. The second one is the Keele 

Assessment of Participation (Wilkie et al., 2005), that assesses 11 facets of life. Again, 

it is not possible to obtain a frequency of participation, but rather aspects such as the 

degree of performance, individual judgment, and the nature and timing of participation. 
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The paucity of participation data for older people from validated and standardized 

instruments makes it difficult to compare the findings across different samples and with 

other populations.  

PART-O has been used in a large sample of adults with TBI in which more than 

60% of the participants were not able to enter paid work after 15 years of injury 

(Whiteneck et al., 2011). This loss of active worker status is a determinant in a person's 

participation, and is a characteristic shared with the older adults. Given this precedent 

and the scarcity of validated instruments for assessing participation in the older adults, 

PART-O is an instrument that could be useful in this population, although we do not 

know which of the two scoring systems might be more appropriate. Therefore, the first 

aim of this study was to provide evidence for the validity of Bogner et al. (2011) 

transformed scoring system for the Participation Assessment with Recombined Tools-

Objective (PART-O) and the direct scoring system by modeling the relationship 

between the three subscales of the instrument and cognitive functions in people over 

60 years of age. The second objective was to analyze the influence of age and mood 

on participation and cognitive functions. For this purpose, structural equation modelling 

(SEM) was applied to each of the two scoring systems, considering the following 

hypotheses: 1) at a general level, both models will present a good fit; 2) in both models, 

participation, age and depression will predict the cognitive function of the participants, 

and participation will be negatively influenced by both age and depression; and 3) the 

influence of the latter two variables on cognitive functioning may vary between the 

models (Model 1 and Model 2) due to the fundamental and mediating role of 

participation and the transformation of the scales.  

 

METHOD 

Participants 
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Participants were included if they were 60 years of age or older, scored 21 or 

higher on the Mini- Mental State Examination (MMSE; Folstein et al., 1975) and could 

understand the test instructions, so they had to be read and write at least at a basic 

level verified by the evaluator. 

At the beginning of the study, 367 older adults were contacted. A total of 122 

people were excluded because they did not meet the inclusion criteria. The sample 

was recruited between September 2018 and February 2020 and was composed of 245 

older people (79.2% women), retired, aged between 60 and 91 years (M = 72.04, SD = 

7.11) and residing in the community. They were recruited by advertisements in 

municipal civic centers and day care centers in the metropolitan area of Granada.  

Instruments 

Participation 

 “The Participation Assessment with Recombined Tools-Objective scale (PART-O; 

Whiteneck et al., 2011) was used to measure participation through the quantity, 

frequency, and type of activities in which a person engages in their fulfillment of social 

roles. The PART-O items are grouped into three domains: Productivity: which assesses 

household chores; Social Relations, which measures how frequently they socialized 

with friends or family, gave emotional support, communicated via internet, had a 

spouse or close friend, and were involved in a romantic relationship; and Out and 

About, which controls the number of times a person leaves home, goes to the shops, 

restaurants, movies, or religious events, plays sport or attends sporting events, or 

spends the day away from home. For Model 1, we used the direct scores of the three 

domains proposed by Whiteneck et al. (2011). For Model 2, we used the average 

transformed scores proposed by Bogner et al. (2011). 

 

Cognition 
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To measure cognitive functions, we used the most frequent measures used in the 

literature. Learning, was measured through the number of words recalled on the third 

trial of the Hopkins Verbal Learning Test-Revised (HVLT- Revised; Benedict et al., 

1998) for Semantic reasoning, the total correct answers on the Similarities subtest was 

obtained (Wechsler III, 1997); for Working memory, the total correct answers on the 

Letter-Number Sequence subtest (Wechsler III, 1997); for Attention, the concentration 

index (hits minus errors) of the d2 Test of Attention (Brickenkamp, 1962); for Fluency, 

the sum of correct words in the letters of the F-A-S test (Spreen, 1977) ; and for 

Visuospatial abilities, the scores on the Visuospatial subscale of Addenbrooke's 

Cognitive Examination III (ACE-III; Noone, 2015) obtained on figure copying (two 

intersecting infinite loops and a 3D cube), clock drawing, dot counting, and fragmented 

letter identification tasks. Finally, to measure Cognitive flexibility, we used the contrast 

score Inhibition/Switching vs Inhibition (time part 4 minus time part 3) of the Color Word 

Interference test (D-KES; Delis et al., 2001).  

Depression 

To measure depressive symptomatology, we used the global score of the most applied 

test in this population, the Geriatric Depression Scale (GDS; Yesavage et al., 1982).  

 

Statistical Analysis 

Before carrying out structural equation modeling (SEM), the data were 

subjected to a series of basic assumptions to avoid future problems, errors, and 

distribution biases. To this end, the variables were analyzed for outliers, as well as their 

normality through kurtosis and skewness, eliminating those participants with outliers 

and improving and confirming a normal distribution of all variables. Next, all the 

variables included in the z-scores model were converted and the zero-correlation 

matrix was calculated for all of them, both for the raw scores model and the 
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transformed scores model, ensuring that no correlation showed signs of 

multicollinearity (>.85). 

Once the database met all the requirements to be submitted to SEM, the 

analyses were carried out for both models, using the Maximum Likelihood (ML) 

method. All goodness-of-fit values were checked for appropriateness using the 

following criteria: a Comparative Fit Index (CFI) equal to or greater than >.90, a Root 

Mean Square Error of Approximation (RMSEA) less than .08 with a non-significant p-

value, and a Standardized Root Mean Square Residual (SRMR) less than .08 (Hu & 

Bentler, 1999). Next, the analysis checked for the presence of high modification indices 

(MI) and Standardized Expected Parameter Change (SEPC) values equal to or greater 

than .20 (Whittaker, 2012) that would indicate the possibility of improving the models by 

including a new parameter (e.g., correlation between the covariance of two observable 

variables). At the level of specific parameters within SEM, the effects of participation, 

age and depression on cognition, as well as the inverse influence of age and 

depression on participation, were studied to test hypothesis 2. The mediating effect of 

participation on the influence of both depression and age on cognition was explored to 

test hypothesis 3. 

All statistical analyses were conducted using R programming language (R Core 

Team, 2020), Version 4.0.1, with the lavaan package (Rosseel, 2012). 

 

RESULT 

Descriptive Statistics 

The participants obtained on MMSE a mean of 27.84 (SD = 1.69). The sample had a low 

educational level (M =7.3, SD = 4.86). More than half of the participant were married 

(53.1%), 33.9% were widowed, 8.2% were divorced and 4.9% were single. Table 1 
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shows the characteristics of the sample and the descriptive statistics of the variables 

included in the models. 

 

Table 1 

Figure 1 and Figure 2 show the zero-correlation matrix for the variables that 

were studied in each model, differing only in terms of the three participation variables 

(Productivity; Social Relations; and Out and About): direct scores (Model 1) and 

transformed scores (Model 2). 

 

Figure 1 

Figure 2 

Structural Equation Modeling 

The first model analyzed using SEM was with the direct scores of the three 

PART-O subscales (Figure 3). The fit indices of this model were appropriate, thus 

confirming hypothesis 1: χ2(50) = 96.078 (p < .001), CFI = .94, RMSEA = .06 (90% CI: 

.04, .08), p =. 15, and SRMR = .056. No MI or SEPC values were detected that would 

further improve the model. 

Regarding the individual parameters, the latent variable of participation 

presented a sufficient and significant factor loading for the three variables included 

(Productivity; Social Relations; and Out and About). This participation variable was 

negatively and significantly influenced by both age (β = -.26, SE = .05, p < .001) and 

depressive symptomatology (β = -.14, SE = .04, p = .003), confirming hypothesis 2. 
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In turn, participation significantly predicted cognitive functions (β = .47, SE = 

.22, p = .036), thereby supporting hypothesis 2. This latent variable of cognitive 

functions also presented significant factor loadings for all the tasks included. 

Finally, the depression variable failed to directly predict cognitive functions (β = 

-.08, SE = .05, p = .115), and presented no indirect and inverse influence on these 

through participation (depression → participation → cognitive functions): β = -.06, SE = 

.03, p = .07. Although age also did not directly influence cognitive functions (β = -.08, 

SE = .07, p = .267), an effect of this variable was revealed when studying the mediation 

effect of participation on this relationship (age → participation → cognitive functions): β 

= -.12, SE = .06, p = .039). 

 

Figure 3 

Moreover, Model 2, in which the transformed scores were used (Figure 4), also 

presented a good fit, similar to that of Model 1 with the direct scores: χ2(50) = 97.708 

(p < .001), CFI .94, RMSEA = .06 (90% CI: .04, .08), p = .128, and SRMR = .057. 

These goodness-of-fit values confirmed hypothesis 1. There was no indication that the 

model could be improved by including new parameters, suggesting that the model was 

already suitable for representing the implicit theory.  

Again, all observable variables were significantly saturated within their 

respective latent variables (i.e., participation and cognitive functions). 

Individual parameters indicated that age (β = -.25, SE = .05, p < .001) and 

depression (β = -.16, SE = .04, p < .001) significantly influenced the participation 

variable, these relationships being negative (hypothesis 2). 
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Cognitive functions were directly predicted by participation (β = .82, SE = .40, p = .04), 

but not by depression (β = -.01, SE = .07, p = .862) or age (β = .004, SE = .10, p = 

.862), thus partially confirming hypothesis 1. However, with both variables we found an 

indirect influence with the presence of participation as a mediating variable: depression 

→ participation → cognitive functions (β = -.13, SE = .07, p = .048) and age → 

participation → cognitive functions (β = -.20, SE = .10, p = .038), thus demonstrating 

the mediating importance of the participation variable in SEM. These mediation 

analyses, together with those previously reported in Model 1, support hypothesis 3, as 

the impact of age and depression on cognition varies between Models 1 and 2 when 

participation mediates this effect. 

Figure 4 

Although both models presented appropriate overall fits and the hypothesized 

individual parameters were met, all relationships were stronger in the second Model 

(see Figure 4), and certain differences were found between the two models in terms of 

explained variance (i.e., R2) in participation. Thus, while in the model with direct scores, 

37.4% of the variance in participation was explained by its predictor variables (i.e., age 

and depression), in the model with transformed scores this variance increased to 

55.4%. This discrepancy is also present in the three scores loading on participation: in 

the direct scores model, 23.1% of the variance was explained by Productivity, 14.6% 

by Social Relations, and 24% by Out and About. In the transformed scores model, 

15.5%, 31.4% and 19% of the variance was explained, respectively. 

On the other hand, the explained variance in cognitive functions did not 

appreciably change between one model and the other (23.1% for direct scores, and 

26.9% for transformed scores). In both models, the three functions the greatest 

explained variance were phonological fluency (36% and 62.8%), attention (57.3% and 
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57.3%), and working memory (55.6% and 55.8%). However, cognitive flexibility was the 

variable with the lowest percentage of explained variance (5.4% and 5.5%). 

 

DISCUSSION 

The aims of this study were to determine the validity of two scoring system for 

the PART-O subscales by modeling the relationship between the cognitive functioning 

of older adults and both types of scores (direct vs transformed), and to analyze the 

influence of age and mood on participation and cognitive functions. The SEM results 

revealed that both Model 1 (direct scores) and Model 2 (transformed scores) presented 

a good fit, and in both, participation directly and positively influenced cognitive 

functioning, while age and depressive symptomatology inversely predicted the 

participation score in both models. However, the results were different in terms of the 

mediating role of participation on the influence of age and depression on cognition. 

While age maintained a significant and inverse influence in both models, depression 

only indirectly predicted cognitive functioning in Model 2. This discrepancy is also 

reflected in terms of the explained variance in participation. In Model 2, this variance 

increased considerably for the latent variable of participation and increased in the 

social relations domain to more than double the value in Model 1. Thus, our findings 

indicate the importance of participation on cognition in older people, as well as the 

validity of transforming domain scores, since this allows us to determine how the 

different domains of participation can modulate cognitive functioning in the population 

of people over 60 years of age. 

Regarding direct associations, the positive relationship between participation 

and cognitive functions in older people is supported by previous findings in which 

higher participation was associated with better cognitive functioning (Bourassa et al., 

2017; Sun & Lyu, 2020), specifically for processing speed, working memory, 
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visuospatial skills, and executive functioning (Kelly et al., 2017). On the other hand, the 

negative relationship between age and participation can be explained by the results of 

previous studies using different paradigms. First, the disengagement theory (Klussman 

et al., 2020) postulates that as people age they experience limiting physical changes 

that promote a psychological and social withdrawal from the environment. This 

withdrawal process, however, does not occur in everyone, and the activity theory 

(Knapp, 1977) posits that there are some older people who maintain higher levels of 

participation because they take on new productive roles in society to replace those lost 

due to age. Complementarily, the accumulation theory (Bukov et al., 2002) adds that, in 

this process of restricted participation, older people carry out activities selectively, 

giving priority to less demanding tasks and abandoning those that carry a greater 

burden. However, people who, in this selection process, maintain their participation in 

highly-demanding activities show a higher overall level of participation because they 

also continue with less demanding activities. The authors of a review study on 

participation trajectories in old age concluded that the most frequent trajectory among 

older people was the one leading to social disengagement resulting from a reduction in 

social networks, accompanied by a decrease in participation (Pinto et al., 2017). 

Furthermore, they found that, along with the aforementioned activity theory, the most 

frequent explanatory theory is that of socioemotional selectivity. This argues older 

people choose to maintain activities according to whether they are meaningful and 

provide sources of support, and thus pleasure and satisfaction. In contrast, they 

gradually leave aside those that are costly, complex, stressful, or a source of negative 

affect. The theory of socioemotional selection is broader and encompasses the 

accumulation theory proposed by Bukov et al. (2002). Thus, it is possible to explain the 

indirect association between age and cognition in which participation acts as a 

mediating variable in both models. 
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Moreover, both models show a direct and negative relationship between 

depressive symptomatology and participation. This finding has previously been 

reported by Wilkie et al. (2016) in a large sample of older people. However, only the 

transformed scores from Model 2 show that there is an indirect relationship between 

depression and cognition which is mediated by participation. The literature is 

conclusive about the fact that there is a strong relationship between depressive 

symptoms and cognitive performance in older people (Braund et al., 2020). However, 

as far as we know, the present study is the first to demonstrate that participation plays 

a role in explaining the known association between depression and cognition in older 

people.  

Finally, we found a large difference in the explained variance in social 

relationships in Model 1 with respect to Model 2 (with a difference of more than 

double). This suggests that social relations are highly influenced by the exogenous 

variables of Model 2 (i.e., age and depression). In any case, this participation 

component stands out above the other two variables (Productivity and Out and About) 

in the second model, with participation being a strong predictor of cognitive functioning. 

This leading role of social relationships in our model is consistent with previous findings 

that older people with higher levels of social relationships maintain good cognitive 

functioning into their 80s, compared with those with fewer social relationships (Béland 

et al., 2005). Low levels of social relationships due to the loss of a spouse, loss of 

contact with family or others constitute a risk factor for cognitive decline (Bassuk et al., 

1999) in which the perception of loneliness plays a mediating role (Yang et al., 2020). 

In contrast, the existence of a social network with which to maintain relationships has 

an enhancing effect on cognitive functioning in older people (Seeman et al., 2011). 

Many factors have been discovered to be related to cognition, including age, 

education level, stroke, cardiovascular disease (Mohd Zulkifly et al., 2016; Tsang et al., 
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2019), body mass index (Buie et al., 2019) and physical exercise (Endeshaw & 

Goldstein, 2021). In addition, the low economic status of older adults can prevent them 

from participating in health promotion programs (Lorthios-Guilledroit et al., 2020). In 

this study, we have not studied the relationship of participation with the aforementioned 

risk factors associated with cognition. However, we have found a relationship between 

participation and depression, a factor previously evidenced as a risk for cognition in the 

older adults (Gallagher et al., 2018). Therefore, future research should include 

participation as one more of these factors and deepen these relationships. This will 

allow for more targeted interventions when older people have more than one of these 

risks. 

This is the first study to examine the relationship between participation 

measured with the PART-O instrument and cognitive functioning in people over 60 

years of age. However, only by using the transformed scores, as proposed Bogner et 

al. (2011) has it been possible to identify the mediating role of participation in the 

relationship between cognitive state and variables relevant to older people such as age 

and depressive symptomatology. Taking participation into account as an important 

factor in the association between mood and cognition has theoretical and practical 

implications when designing interventions aimed at older people. From a theoretical 

standpoint, we have shown the need to adapt the scoring systems of the instruments to 

adequately capture the peculiarities of participation in the older population, as well as 

to demonstrate their validity. The use of SEM has made it possible to compare models 

and to validate a scoring system applicable to the older population, with the advantage 

of revealing indirect relationships that are difficult to observe with other methods. These 

findings open avenues for future studies aimed at demonstrating causal relationships 

between these variables. Finally, this study has socio-health implications. For instance, 

our findings suggest the need to include an evaluation of participation (and its 

dimensions) in the cognitive and emotional assessment of older people to obtain more 



Participation and cognition in the older adults 

 
 

18 
 

effective diagnoses and intervention proposals that consider the relationship between 

depressive symptoms, participation, and cognition. Our results indicate that the 

associations between participation and the components of cognitive function have been 

greater for phonological fluency, attention and working memory, and so these 

components could benefit most when participation levels are higher. Moreover, given 

that the items of the scale do not reflect aspects linked to a specific culture, the PART-

O instrument could readily be applied at an international level. Finally, the effects of 

autonomous participation and participation supported by others should be investigated. 

This study has several limitations. First, this is the first time that PART-O has 

been used in older persons, and therefore, there are no equivalent findings for 

comparison. Second, PART-O is an objective measure of participation, so future 

studies could include the subjective component, referring to satisfaction with the 

activities carried out and subjective impressions of the importance of participation. 

Third, we have not considered other emotional variables such as stress or anxiety, 

which could play a role in the associations between participation and the variables 

studied in the present research. 

 

CONCLUSION 

The adapted PART-O system using transformed scores in the three domains of 

participation proposed by Bogner et al. (2011) is more appropriate than direct scores 

and allows for the scale to be applied as a valid instrument for measuring participation 

in people over 60 years of age. A direct association has been found between 

participation and the cognitive functioning of older people, as well as a mediating role 

of participation in the relationship between cognition and both age and depressive 

symptomatology.  
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