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Highlights 

 

- Individuals’ active aging refers to an overall active approach to life 

- Active aging covers one’s will, ability, opportunity and extent of doing activities 

- Individuals with limited neighborhood mobility obtain lower active aging scores 

- Active aging scores declined similarly regardless of baseline neighborhood mobility 

- Engagement in several activities is possible despite limited neighborhood mobility 

 

Abstract 

 

Background: Meaningful activities can be done in or around home, but opportunities for participation and 

active aging decrease when moving in smaller areas. Active aging refers to having an active approach to 

life in line with one’s goals, ability and opportunities. In adults over 75 years with different baseline 

neighborhood mobility levels, we studied active aging scores two years prior to and amid COVID-19, 

when governments restricted mobility of residents to slow the COVID-19 outbreak.  

 

Methods: AGNES cohort data were collected in 2017-2018 and spring 2020. Individuals were queried 

about their will, ability, and opportunity, and extent of doing 17 activities, and subsequently, item, 

composite and sub-scores of active aging were computed. Neighborhood mobility was assessed as 

frequency of moving in or beyond own neighborhood (limited, regular, daily=reference). Associations 

were studied using Generalized Linear Models (cross-sectionally, n=1007) and General Estimating 

Equations (prospectively, n=774). 

 

Results: Participants with limited baseline neighborhood mobility had lower active aging scores than 

those with daily mobility, but the decline over time was similar. Some item scores on opportunity to act 

and extent of doing, e.g. for making one’s day more interesting and advancing matters of faith or 

worldview, were better retained amid COVID-19 by those with limited mobility, attenuating group 

differences.  

   

Conclusions: Active aging scores were somewhat compromised in individuals with limited neighborhood 

mobility, but opportunities for and engagement in several activities seemed to be better retained amid 

COVID-19 than for those with daily mobility. Thus, active aging may be possible despite mobility 

restriction. 

 

Keywords: Mobility limitation, participation, life-space, aging, Coronavirus 
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1. Introduction 

In older populations, participation in meaningful activities contributes to quality of life (Rantanen et al., 

2019). In line with the theories underlying life-space mobility research, opportunities to participate in 

meaningful activities increase with more frequent movement through larger areas (Baker et al., 2003). 

Older adults with greater life-space mobility, thus moving more frequently through larger spatial areas, 

typically have higher levels of physical (Tsai et al., 2015) and social activity (Rosso et al., 2013). 

However, we are unaware of research studying such associations, while assessing older adults’ activity 

more comprehensively, including a diverse range of activities in the physical, social and cultural domain.  

 

Active aging as defined from the perspective of the older individual entails activities aligned with one’s 

goals, capacity and available opportunities (Rantanen et al., 2019). This concept was inspired by active 

aging policy concepts outlined by the World Health Organization at the level of societies (World Health 

Organization, 2002a) and the International Classification of Function (World Health Organization, 2002b). 

For assessing older individuals, the University of Jyväskylä Active Aging Scale (UJACAS) was developed 

(Rantanen et al., 2019). For the individual, active aging represents an overall active approach to life, and 

the assessment provides a comprehensive picture of activities in old age. Seventeen items describing 

individual activities (such as crafting and DIY, participating in events, practicing to keep physically fit, 

advancing matters in one’s own life and the community) from four different perspectives (will, ability, and 

opportunity to act, and extent of doing) comprise the scale. Since its development, higher UJACAS 

composite scores have been associated with higher mobility performance, coping ability, life-space 

mobility, and quality of life in older adults (Rantanen, Eronen et al., 2020;Siltanen et al., 2020). 

Nevertheless, as some activities on the scale, such as exercising mind and memory, using computer and 

pad, taking care of personal appearance, are typically done at home, it is likely that these are 

independent of mobility limitation.  

 

In spring 2020, governments implemented protective measures to slow the COVID-19 disease outbreak 

by instigating mobility and activity restricting regulations (ECDC, 2020. URL: 

https://www.ecdc.europa.eu/sites/default/files/documents/covid-19-rapid-risk-assessment-coronavirus-

disease-2019-ninth-update-23-april-2020.pdf). In Finland, organized activities were cancelled, and 

communal facilities for sports and culture were closed. Furthermore, adults over the age of 70 were 

advised to avoid in-person contacts with persons outside of their own household for as much as possible. 

In an instant, opportunities to engage in out-of-home activities, especially those with a social component, 

drastically changed. Early COVID-19 research confirms that mobility and activity behavior of older adults 

changed, typically reporting declines in physical activity and active aging (Rantanen, Eronen et al., 

2020;Suzuki et al., 2020;Visser et al., 2020), but with large inter-individual variation. Declines in life-space 

mobility associated with the COVID-19 situation were reported (Perracini et al., 2021;Rantanen, Eronen 

et al., 2020), and these exceeded the expected age-related decline over a two-year period reported 

https://www.ecdc.europa.eu/sites/default/files/documents/covid-19-rapid-risk-assessment-coronavirus-disease-2019-ninth-update-23-april-2020.pdf
https://www.ecdc.europa.eu/sites/default/files/documents/covid-19-rapid-risk-assessment-coronavirus-disease-2019-ninth-update-23-april-2020.pdf
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earlier (Rantakokko et al., 2016;Rantanen, Eronen et al., 2020). Loss of social engagement (Smith et al., 

2020) and feelings of insecurity (Trzebinski et al., 2020) may have caused feelings of loneliness and grief 

(de Jong et al., 2020) in the midst of the first COVID-19 wave. Moreover, externally evoked activity 

restrictions and concurrent fears regarding one’s own health, may have elicited re-evaluation of one’s 

goals and values, as is typical in times of adversity (de Jong et al., 2020;Trzebinski et al., 2020). In turn, 

this may be reflected in activities of active aging. However, not all individuals may be affected equally, 

and studying changes concurring with the COVID-19 situation among subgroups in the population may 

provide important insights in older adults’ adaptability.  

 

Older adults are accustomed to adapting their activity to gradually declining health and function with age. 

Individuals try to hold on to activities in line with their values and goals (Saajanaho, Rantakokko et al., 

2016), while also aiming to preserve their energy balance (Baltes and Baltes, 1990). Adaptation to reduce 

the strain of the performance may include modification of the way in which the activity is performed (e.g. 

walking smaller distances at a time) or of the environment (e.g. using a walking aid) (Lawton and 

Nahemow, 1973;Skantz et al., 2020). Ultimately, it may also involve dropping any activity taking too large 

a toll, such as in the presence of walking limitation (Saajanaho, Viljanen et al., 2016). The COVID-19 

situation elicited an instant change in the environment, requiring adaptation from the individual. Albeit 

different in nature, this situation may resemble catastrophic changes occurring e.g. due to severe illness 

or injury. It has been reported that catastrophic changes may be harder to adapt to than more gradually 

occurring changes, thus coinciding with greater declines in function and quality of life (Guralnik et al., 

2001;Rantakokko et al., 2016). 

 

Our study aims were two-fold. 1) We studied in the pre-COVID-19 era differences in individuals’ active 

aging scores between community-dwelling adults over the age of 75 according to their baseline 

neighborhood mobility (limited, regular vs. daily; cross-sectional analyses). 2) We studied how active 

aging scores changed over the 2 years leading-up to COVID-19 situation in these older adults with 

varying levels of baseline neighborhood mobility (prospective analyses). For both study aims, 

associations were studied for UJACAS composite and sub-scores, and at the level of separate items to 

look for more subtle changes and identify potential adaptations and activity replacements. So far, 

individual UJACAS item scores have not been studied. 

 

2. Materials and methods 

2.1. Study design and participants 

These are cross-sectional and prospective analyses of data of the ‘Active aging – Resilience and external 

support as modifiers of the disablement outcome’ (AGNES) cohort. The AGNES study methods and 

recruitment have been published previously (Portegijs et al., 2019;Rantanen et al., 2018). In short, 75-, 

80-, and 85-year-old men and women, living independently in Jyväskylä, Finland, were invited to 
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participate in the study. In 2017 and 2018, in total 1021 persons participated in the baseline home 

interview and / or completed a postal questionnaire. Exclusion criteria were unwillingness to participate 

and inability to communicate. In May and June of 2020, after about two months of government imposed 

COVID19-related restrictions in Finland, all participants of the baseline cohort not known to have died or 

withdrawn consent were contacted again and asked to complete a postal questionnaire, as described 

earlier (Rantanen, Eronen et al., 2020). Of the 985 invited, 809 participants (82%) were willing and able to 

participate and returned the questionnaire. COVID-19 respondents were somewhat younger, more often 

female, and had better health and function (Rantanen, Eronen et al., 2020) compared to those 

participating at baseline only. This work has been carried out in accordance with the Declaration of 

Helsinki. The Ethical Committee of the Central Finland Health Care District provided an ethical statement 

about both study phases. Participants signed an informed consent prior to baseline data collection and 

provided consent by returning the COVID-19 questionnaire.   

 

2.2. Main measures 

Active aging from the perspective of the older individual was assessed with the University of Jyväskylä 

Active Aging Scale (UJACAS) (Rantanen et al., 2019). Participants were asked to rate 17 activities, 

representing different domains in the International Classification of Function (World Health Organization, 

2002b), from four different perspectives; that is, will to act (A), ability to act (B), opportunities (C) to act, 

and the extent of doing (D). The items listed are: 1) crafting or DIY, 2) practicing musical and artistic 

pursuits, 3) participating in events to do with studying or clubs or associations, 4) enjoying the nature 

outdoors, 5) practicing to keep physically fit, 6) exercising mind and memory, 7) using a computer or pad, 

8) helping or supporting others, 9) maintaining friendships, 10) meeting new people, 11) advancing 

matters in one’s own life, 12) advancing societal or communal matters, 13) making one’s days interesting, 

14) making one’s home cozy and pleasant, 15) taking care of one’s personal appearance, 16) taking care 

of personal finances, and 17) advancing matters of faith or worldview. Each item was rated on a 5-point 

response scale (0-4), with higher scores indicating higher will, better ability or opportunities to act or 

greater extent of doing, respectively. Item scores were summed for each perspective (sub-score, range 

0-68) and to obtain a composite score (range 0-272). A total of two missing items for each sub-score 

was allowed and these were imputed with the average of remaining items.  

 

Neighborhood mobility was assessed as part of the University of Alabama at Birmingham Study of 

Aging Life-Space Assessment (Baker et al., 2003;Portegijs, Iwarsson et al., 2014). Participants were 

asked their frequency of movement at different life-space levels, including the home, yard, neighborhood, 

town and beyond town. Response options were 1) not at all, 2) 1-3 times a week, 3) 4-6 times a week, 4) 

daily) and categorized as limited (category 1-2), regular (category 3), and daily (category 4). Only the 

highest frequency of movement reported at any one of the three widest life-space areas (neighborhood, 

town or beyond town) was used as a proxy for neighborhood mobility.  
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2.3. Baseline covariates 

Age and sex were derived from the Digital and Population Data Services Agency at the time of study 

recruitment. During the baseline home interview, self-reported number of chronic conditions was 

obtained from a list of 10 disease categories including 34 diseases (Rantanen et al., 2018). Lower 

extremity physical performance was assessed using the Short Physical Performance Battery (SPPB; 

range 0-12; higher scores indicate better function) comprising three components (standing balance, 3m 

walking speed, and 5 times repeated sit-to-stand test) (Guralnik et al., 1994). Cognitive status was 

assessed using the Mini-Mental State Examination (MMSE; range 0-30; higher scores indicate better 

function) (Folstein et al., 1975). Socio-economic status was assessed using a single question on 

perceived financial situation with a 5-item response scale, which was categorized as good (good or 

excellent) vs. poor to fair (very poor, poor or fair). Living situation (alone vs. with others) and housing 

type (family home vs. flat) were assessed with one question. Car use as a driver and as a passenger 

was compiled from two separate questions in the baseline postal questionnaire with response options 

ranging from rarely to daily. One dichotomous variable was created (car use at least a few times a month 

vs. rare car use).  

 

2.4. Statistical analyses 

Due to extremely skewed variable distributions, both at baseline and amid COVID-19, item sores for the 

UJACAS ability to act perspective were dichotomized into high (category 4) and lower (category 0-3). Item 

scores for the will and opportunity to act and extent of doing perspectives were used as continuous 

variables, similarly as the UJACAS composite and sub-scores.  

 

In baseline analyses, all participants with valid neighborhood mobility and UJACAS scores were included 

(n=1007). In prospective analyses, participants with baseline neighborhood mobility and UJACAS 

composite scores at both time points were included (n=774). Both for the full baseline sample and the 

prospective sub-sample, differences in participant characteristics between the neighborhood mobility 

groups were tested at baseline using Chi-square tests and ANOVA-tests depending on variable 

distribution. Differences in UJACAS and neighborhood mobility variables between participants and non-

respondents of the prospective analyses were tested with independent T-tests and Chi-square tests. 

 

Generalized Linear Models (GLM) with identity link function were used to test associations between 

neighborhood mobility and UJACAS active aging composite and sub-scores cross-sectionally at baseline. 

Base models were adjusted for age, sex, and all models were subsequently adjusted in two steps adding 

1) health and function (chronic conditions, MMSE and SPPB scores), and 2) personal and environmental 

resources (living and housing situation, car use, financial situation). Similarly, these GLM models were 

run for each individual UJACAS item; for will and opportunity to act and extent of doing perspectives 
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using identity link function, and for the dichotomized ability to act perspective items using a logistic link 

function.  

 

In the prospective analyses, rates of change in active aging scores within individuals were estimated 

using General Estimating Equations (GEE) models adjusted for sex and age only. Adding other baseline 

variables to models typically did not improve model fit (results not shown). GEE models with identity link 

function were used to study changes over time in UJACAS composite and sub-scores according to 

groups of neighborhood mobility. Changes in UJACAS item scores were also studied using GEE models 

with identity link functions for will and opportunity to act and extent of doing perspective items, and with 

logistic link function for the dichotomized ability to act perspective items.  

 

 

3. Results 

Among baseline participants, lower neighborhood mobility was associated with higher age, a higher 

proportion of women and those living alone, and poorer health, function, and financial situation, and lower 

car use (Table 1). Group differences were similar for the prospective sub-sample, except for self-reported 

financial situation (p=.098). Participants dropping out of the prospective study overall had slightly lower 

UJACAS scores (composite and sub-scores) at baseline than those continuing participation (independent 

T-test p<.001), but their neighborhood mobility did not differ (Chi-square p=0.104). 

 

3.1. UJACAS composite score and sub-scores by neighborhood mobility 

Baseline. At baseline, UJACAS composite score was on average lower for those with more limited 

neighborhood mobility that for those with daily mobility (ANOVA p<.001 for all; Table 1). GLM confirmed 

this (limited B=-31.1 95%CI=-36.1- -26.0; regular B=-12.7 95%CI=17.1- -8.4; daily=ref; Supplementary 

Table A.1.), and showed that further adjustment for health and function, and other personal and 

environmental resources attenuated the association somewhat, but it remained statistically significant 

(limited B=-15.7 95%CI=-20.6- -10.8; regular B=-8.4 95%CI=-12.3- -4.5; daily=ref). Similarly, limited 

neighborhood mobility was associated with lower UJACAS sub-scores in all GLM models (p<.001 for all), 

with the greatest difference found for opportunity to act.  

 

Amid COVID-19. From baseline to COVID-19, UJACAS composite score declined on average (GEE time 

B=-25.3 95%CI=-27.4- -23.2), but the change over time was similar in groups according to neighborhood 

mobility (group*time interactions not statistically significant), thus retaining baseline group differences 

(limited B=-34.7 95%CI=-41.3- -28.1; regular B=-13.1 95%CI=-18.2- -8.1; daily=ref; Figure 1). Results 

were similar for all UJACAS subscales. 
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3.2. Analyses on individual items 

Baseline. Figure 2 show that individual UJACAS item scores were typically lower for those with limited 

neighborhood mobility than for those with daily mobility. GLM models showed that group differences for 

the will to act perspective and extent of doing tended to be less than 0.5 point between groups, even 

though most differences were statistically significant (Supplementary Tables A.2. and A.3.). Group 

differences for most opportunity to act items exceeded this level and for all ability to act items the OR 

values declined reduced by 0.5 at least (Supplementary Tables A.4. and A.5.). Items of crafting and DIY 

(1A will), exercising mind and memory (6A will, 6D extent), using computer and pad (7A will) were not 

statistically significantly associated with neighborhood mobility when models were adjusted for age and 

sex only. Following further adjustment for health and function, and other personal and environmental 

resources, group differences were attenuated and no longer statistically significant for items of crafting 

and DIY (1C opportunity), musical and artistic pursuits (2B ability, 2D extent), exercising mind and 

memory (6B ability, 6C opportunity), using computer and pad (7B ability, 7C opportunity, 7D extent), 

helping and supporting others (8D extent), advancing life matters (11A will, 11B ability, 11C opportunity) 

and societal and communal matters (12A will), and taking care of personal appearance (15B ability, 15D 

extent) and personal finances (16A will, 16C opportunity, 16D extent).  

 

Amid COVID-19. According to the GEE models, UJACAS item scores typically declined from baseline to 

COVID-19 (Table 2 and 3 time effect, and Figure 3), and item scores remained at a lower level for those 

with more limited than for those with daily neighborhood mobility. Even statistically significant changes 

rarely exceeded 0.5 points for items of will to act and extent of doing, but declines for items of ability to 

act (OR declining at least by half) and opportunity to act (change >0.5 points) were typically larger. For a 

few items the change over time was not statistically significant overall, that is, for item crafting and DIY 

(1B ability, 1D extent), practicing to keep physically fit (5B ability, 5D extent), taking care of personal 

appearance (15D extent) and personal finances (16C opportunity, 16D extent). For enjoying the nature 

outdoors, ability to act (4B) the item score increased overall over the follow-up. The extent of enjoying the 

nature outdoors (4D) declined over time in the group with limited mobility, but increased for those with 

regular neighborhood mobility (group*time interaction) compared to no change in the daily mobility group. 

The will to enjoy the nature outdoors (4A), declined overall, but comparatively less for those with regular 

neighborhood mobility, and the same was true for will to practice to keep physically fit (5A). Other group 

by time interactions typically indicated smaller declines over time for those with limited mobility relative to 

those with daily neighborhood mobility for the following items: participating in events (3D extent), helping 

and supporting others (8B ability, 8C opportunity), meeting new people (10C opportunity), making days 

more interesting (13C opportunity), and advancing matters of societal and communal matters (12D) and 

in accordance with one’s faith or worldview (17C opportunity). The ability to make home cozy and 

pleasant (14B) declined comparatively less for those with regular mobility than for those with daily 
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neighborhood mobility. For opportunity to craft and DIY (1C), a comparatively larger decline in item score 

over time was found for those with limited than for those with daily neighborhood mobility.  

 

 

4. Discussion 

For an individual, active aging is an active approach to life, which is suggested to maintain or promote 

well-being (Rantanen et al., 2019). This study shows that pre-COVID-19 active aging scores were 

somewhat compromised in individuals with more limited neighborhood mobility, but compared to those 

with daily mobility, differences in will to act and extent of doing were generally small for specific activities. 

From baseline to amid COVID-19, individuals’ active aging composite and sub-scores as well as item 

scores declined overall and typically similarly in the groups according to neighborhood mobility. However, 

group differences for items assessed from the opportunity to act and extent of doing perspectives tended 

to become less pronounced. This finding may suggest that activities of older adults with greater 

neighborhood mobility were more affected by COVID-19 or that those with more limited neighborhood 

mobility were better able to identify opportunities for different activities close to home and thus, 

maintaining their activity.  

 

Previous research showed that amid COVID-19, declines in mobility and a range of activities were 

generally reported (Perracini et al., 2021;Suzuki et al., 2020;Visser et al., 2020). Active aging composite 

scores assessed from the perspective of the individual declined overall as we reported earlier (Rantanen, 

Eronen et al., 2020), and the current study showed that declines were similar regardless of baseline 

neighborhood mobility. Due to the novelty of the UJACAS scale, reference ranges of changes in active 

aging scores over time have not yet been reported (Rantanen et al., 2019;Rantanen, Eronen et al., 2020), 

nor have individual items been studied separately. When looking at individual UJACAS items, declines 

were not consistently found. As clinically meaningful changes are unknown, it is unclear to what extent 

these changes in scores are due to normal aging or due to protective measures implemented to prevent 

the spread of COVID-19. Still, changes in UJACAS item scores over time seemed to be largely in line with 

expected changes following the protective measures implemented. Thus, the extent of doing typical out-

of-home activities with a social component (e.g. participating in events to do with studying or clubs or 

associations, meeting new people, and advancing societal or communal matters) declined most clearly. 

Acting on activities involving social contacts may have been perceived as undesirable due to fears related 

to the COVID-19 disease, as these may involve physical contacts with people outside of the household. 

Furthermore, opportunities to engage in such activities may have also been compromised by the 

protective measures effectuated by the government, e.g. by closure of meeting places and cancellations 

of events. In line with expected changes following the protective measures implemented, overall declines 

were not reported for the extent of doing activities possible to do in the open air (e.g. practice to keep 
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physically fit, enjoying the nature outdoors) or independently at home (e.g. crafting and DIY, and taking 

care of external appearance and personal finances). 

 

For practicing to keep physically fit, opportunities to act declined over the follow-up, but the item scores 

assessed from the other perspectives remained fairly stable over time. Amid COVID-19, when sport 

facilities were closed, home exercise or briskly walking in nature was possible and even encouraged by 

the government, thus enabling older people to physically exercise. Furthermore, the current data suggest 

that physical activity behavior increased during the follow-up based on self-report measures of physical 

activity levels (Leppa et al., 2021 (in press)) and number of physical exercise destinations used by 

participants (Portegijs et al., 2021). Increases in physical activity were previously reported in adult 

populations (Constandt et al., 2020;Knell et al., 2020), but in older populations, previous studies typically 

reported declines in levels of physical activity amid COVID-19 (Suzuki et al., 2020;Visser et al., 2020), 

especially among those with lower activity levels at baseline. In the current study, the extent of change in 

any of the items for practicing to keep physically fit was similar regardless of baseline neighborhood 

mobility. These diverging findings may be at least partly explained by variation in concepts underlying 

different physical activity measures and protective measures implemented by governments in different 

countries, which in some countries included curfews (ECDC, 2020. URL: 

https://www.ecdc.europa.eu/sites/default/files/documents/covid-19-rapid-risk-assessment-coronavirus-

disease-2019-ninth-update-23-april-2020.pdf), thus prohibiting also out-of-home physical exercise.  

 

Nature is one of the most commonly reported environmental facilitators for outdoor mobility reported by 

Finnish older adults (Rantakokko et al., 2015). International studies amid COVID-19 reported increased 

importance of parks and frequency of visitations for the general population, when other activity options 

were limited (Geng et al., 2020;Grima et al., 2020). Due to use of less restrictive regulations by the 

Finnish government, these changes seemed more modest in Finland (Geng et al., 2020). The current 

study in older adults reports overall marginal changes over the follow-up in items on enjoying the nature 

outdoors. However, for the ability to act perspective, and to some extend for the opportunity to act 

perspective, diverging trends were found for the groups according to neighborhood mobility. Those with 

limited neighborhood mobility reported average declines, and those with regular or daily mobility 

increases or no change in item scores, respectively. The COVID-19 situation may have changed 

participants’ perception of accessing outdoor nature areas. For those with limited neighborhood mobility 

throughout the follow-up, ability and opportunities for enjoying the nature outdoors were compromised, 

possibly due to having fewer resources available for the day (Schrager et al., 2014) and their preferences 

regarding attractive features of nature (Keskinen et al., 2018). For those with more regular or daily 

neighborhood mobility, ability and opportunities for enjoying the nature outdoors may have improved due 

to lack of competing activities.  

 

https://www.ecdc.europa.eu/sites/default/files/documents/covid-19-rapid-risk-assessment-coronavirus-disease-2019-ninth-update-23-april-2020.pdf
https://www.ecdc.europa.eu/sites/default/files/documents/covid-19-rapid-risk-assessment-coronavirus-disease-2019-ninth-update-23-april-2020.pdf
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Activities that remained most stable during the COVID-19 situation were crafting and DIY, and taking care 

of external appearance and personal finances. Overall changes for the items of exercising mind and 

memory, using a computer or pad, and making one’s home cozy and pleasant were statistically 

significant, but rather marginal overall. These activities are all feasible to do at home independently. In 

line with these findings, our cross-sectional analyses showed that exercising one’s mind or memory was 

relatively independent of neighborhood mobility. These findings support the idea that pursuing activities in 

line with one’s goals, capacity and opportunities is possible even in the face of mobility restriction 

regardless of its cause, e.g. related to aging (Siltanen et al., 2019;Tourunen et al., 2020) or external 

circumstances such as COVID-19. Flexibly adapting one’s goals and one’s behavior to prevailing 

circumstances are important skills and should be supported whenever possible (Rantanen, Hassandra et 

al., 2020). Furthermore, taking an interest in self-care and personal living circumstances is an indicator of 

general well-being (Lommi et al., 2015). Cognitive engagement in activities such as exercising mind and 

memory and using a computer or pad may positively contribute to maintain health and cognitive function 

(Phillips, 2017;von Humboldt et al., 2020).  

 

An earlier study reported that during a period of COVID-19-related protective measures, activities related 

to maintaining friendships, learning, and even matters of faith could be continued by using digital devices 

as reported elsewhere (von Humboldt et al., 2020). Research in younger populations showed that the 

COVID-19 situation and related protective restrictions made people more aware of the importance of 

maintaining social contacts and helping and supporting others (Sin et al., 2021) and increased efforts to 

meet others through digital means, including meeting new people and old friends from past times (von 

Humboldt et al., 2020). In the current study on older adults, activities related to maintaining friendships or 

making new friends, participating in events to do with learning, and advancing matters of faith or 

worldview declined over time. The UJACAS items, however, do not account for different ways in which 

these activities can be practiced (digital vs. in person). From spring 2020, activities were organized 

remotely and transferred to the internet. However, considering the digital divide in older populations 

especially, abilities and opportunities to participate in such activities are not equally distributed (Xie et al., 

2020). This may explain why in the current cohort a marginal decline rather than an increase in the use of 

computers and pads was observed. During the period of emergency regulations, some participants may 

have lost opportunities to ask for assistance from other people, thus reducing their digital activities. 

Possibly, others able to use these devices independently may have increased their digital activities, 

enabling participation in meaningful cultural and social activities no longer desirable in real life. 

Differences in will, ability, and opportunity to use digital devices and the extent of using them at baseline 

was not necessarily associated with neighborhood mobility, but with other known correlates of digital 

device proficiency or use, such as age, sex, health, level of education, financial status (Xie et al., 2020), 

which also have been associated with neighborhood or life-space mobility behavior (Baker et al., 2003). 

Considering the ongoing COVID-19 situation with persistent protective measures and increasing amounts 
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of activities offered online, it is crucial to reduce the digital divide to enable all people to use digital 

devices according to their wishes and thereby help to prevent social isolation (von Humboldt et al., 

2020;Xie et al., 2020), especially in restrictive situations like these were physical contact is not desirable.  

 

Before COVID-19, active aging scores were lower for those with limited neighborhood mobility than for 

those moving in or beyond the neighborhood on a daily basis. This is in line with previously reported 

cross-sectional associations between active aging scores and life-space mobility (Rantanen et al., 2019). 

Furthermore, participants with more limited neighborhood mobility had comparatively poorer health and 

function, as previously reported (Baker et al., 2003;Portegijs, Rantakokko et al., 2014). Those functioning 

at a level close to their maximum capacity in daily life, likely limit their activity (Schrager et al., 2014), i.e. 

neighborhood mobility, and adjust their goals accordingly in order to maintain their energy balance 

(Saajanaho, Viljanen et al., 2016). Ultimately, one may need to select and optimize one’s activities, e.g. 

by adapting the performance (Skantz et al., 2020), and if necessary, by dropping other less crucial 

activities. Those with more limited resources were expected to experience accelerated declines in ability 

and activity aspects of active aging in line with earlier studies on life-space mobility (Portegijs et al., 

2016;Rantakokko et al., 2017). However, this conception was not supported as group differences were 

either not found or these indicated that those with limited mobility better preserved their opportunities to 

act in helping and supporting others, meeting new people, making home more cozy and pleasant, and 

advancing matters of faith and worldview, and better retained their extent of participating in events to do 

with studying, clubs and associations, and advancing societal and communal matters, compared to those 

with daily neighborhood mobility. Possibly, those with limited neighborhood mobility were better 

accustomed to a situation of limited mobility and already utilized different means of activity engagement 

(e.g. performance at home rather than out-of-home) or were more agile to adapt their behavior due to 

better familiarity with their home environment (Cerin et al., 2017). In contrast, those with daily 

neighborhood mobility likely experienced an unfamiliar situation, radically different from their daily life 

from before COVID-19. Those spending more time in and around the home may have been less affected 

in their daily routines by the protective measures, although this is not supported by our data based on 

their own estimation of perceived restrictions in daily life due to COVID-19 protective measures, which did 

not differ between the groups.  

 

A major strength of the current study is that it is based on a population with relatively large sample size 

and a high retention rate throughout the follow-up. As typical in aging research those with slightly better 

health and function continued in the study, consequently associations reported may likely be 

underestimations. Active aging from the perspective of the individual is novel, thus this study contributes 

to the accumulation of new knowledge and further development of the concept. We looked at active aging 

and individual activities of older people in a comprehensive manner. The fact that all data was based on 
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self-reports may be perceived as a limitation, however, the main measures used have been thoroughly 

evaluated and tested for validity and reliability, including in the specific study region. 

 

A clear limitation of the current study is the change in data collection method from baseline (home 

interview) to follow-up (postal questionnaire). There is no way to ensure that questions were understood 

by each participant responding to the postal questionnaire or whether answers were provided by the 

intended participant rather than a spouse or carer. Despite adjusting our analyses, some residual 

confounding may have remained in the models. While reported changes in UJACAS scores relative to 

two years prior co-occurred with the COVID-19 restrictions, caution should be taken when drawing causal 

relations based on this study, as age-related changes occurring over time in active aging scores and 

items are still unknown. Furthermore, the UJACAS scale may hide subtle changes in activity modes, for 

example, a change from crafting in a group setting to practicing it independently at home may lead to 

similar responses on the scale. The study data were collected in one city in the Central Finland region. 

Further study is warranted to know whether these results are applicable to other settings beyond the 

region, considering the variability in COVID-19 related governmental restrictions (ECDC, 2020. URL: 

https://www.ecdc.europa.eu/sites/default/files/documents/covid-19-rapid-risk-assessment-coronavirus-

disease-2019-ninth-update-23-april-2020.pdf;Geng et al., 2020;Grima et al., 2020) and cultural 

differences more in general.  

 

5. Conclusions  

Active aging scores of the individual were generally higher among older adults with greater neighborhood 

mobility, and declined amid COVID-19 regardless of neighborhood mobility. For individual items changes 

were less consistent, but largely in line with expected changes related to government implemented 

protective measures. Typically, activities of those with greater neighborhood mobility were more affected 

or those with more limited neighborhood mobility were better able to identify opportunities for different 

activities close to home and thus, maintaining their activity in individual items. These findings support the 

idea that active aging is possible for individuals by modifying one’s personal goals and behavior in 

accordance with the prevailing circumstances as well as one’s own abilities and opportunities. Further 

research is need to identify other factors underlying declines in active aging scores in older adults and to 

distinguish typical age-related changes from COVID-19 related changes. Also it will be interesting to find 

out, whether the changes reported in the current study are persistent or present a more temporary state 

with the ongoing COVID-19 situation.  

 

 

6. Acknowledgements 

Gerontology Research Center is a joint effort between the University of Jyväskylä and the University of 

Tampere.  

https://www.ecdc.europa.eu/sites/default/files/documents/covid-19-rapid-risk-assessment-coronavirus-disease-2019-ninth-update-23-april-2020.pdf
https://www.ecdc.europa.eu/sites/default/files/documents/covid-19-rapid-risk-assessment-coronavirus-disease-2019-ninth-update-23-april-2020.pdf


 

13 

 

Funding: This work was supported by the European Research Council [Grant No. 693045; Advanced 

Grant to TR]; the Academy of Finland [Grant No. 310526 to TR]; and the Ministry of Education and 

Culture [to EP and TR]. The writing of the manuscript was supported by the Academy of Finland [Grant 

No. 323541 for contribution of MS]. The funders had no role in study design; in the collection, analysis, 

and interpretation of data; in the writing of the report; and in the decision to submit article for publication. 

The content of this article does not reflect the official opinion of the European Union. Responsibility for the 

information and views expressed in the article lies entirely with the author(s).  

 

Declarations of interest: none. 

 

Author contributions: EP and TR: concept and design of study. EP, MS, HL, JE, and TR: acquisition of 

data. EP: statistical analyses, interpretation of results, and drafting the manuscript. MS, KK, HL, JE and 

TR: critically revising the manuscript and substantially contributing to its contents.  

  



 

14 

7. References 

References 

Baker P.S., Bodner E.V., and Allman R.M. Measuring Life-Space Mobility in Community-Dwelling Older 
Adults. J Am Geriatr Soc 2003: 51: 1610-1614. 

Baltes P.B. and Baltes M.M. Psychological Perspectives on Successful Aging: The Model of Selective 
Optimization with Compensation. 1990: 1-34. 

Cerin E., Nathan A., van Cauwenberg J., Barnett D.W., Barnett A., and Council on Environment and 
Physical Activity (CEPA) - Older Adults working group The Neighbourhood Physical Environment and 
Active Travel in Older Adults: A Systematic Review and Meta-Analysis. Int J Behav Nutr Phys Act 2017: 
14: 15-017-0471-5. 

Constandt B., Thibaut E., De Bosscher V., Scheerder J., Ricour M., and Willem A. Exercising in Times of 
Lockdown: An Analysis of the Impact of COVID-19 on Levels and Patterns of Exercise among Adults in 
Belgium. Int J Environ Res Public Health 2020: 17: 10.3390/ijerph17114144. 

de Jong E.M., Ziegler N., and Schippers M.C. From Shattered Goals to Meaning in Life: Life Crafting in 
Times of the COVID-19 Pandemic. Front Psychol 2020: 11: 577708. 

ECDC Coronavirus Disease 2019 (COVID-19) in the EU/EEA and the UK –ninth Update, 23 April2020. . 
2020. URL: https://www.ecdc.europa.eu/sites/default/files/documents/covid-19-rapid-risk-assessment-
coronavirus-disease-2019-ninth-update-23-april-2020.pdf. 

Folstein M.F., Folstein S.E., and McHugh P.R. "Mini-Mental State". A Practical Method for Grading the 
Cognitive State of Patients for the Clinician. J Psychiatr Res 1975: 12: 189-198. 

Geng D.C., Innes J., Wu W., and Wang G. Impacts of COVID-19 Pandemic on Urban Park Visitation: A 
Global Analysis. J for Res (Harbin) 2020: 1-15. 

Grima N., Corcoran W., Hill-James C., Langton B., Sommer H., and Fisher B. The Importance of Urban 
Natural Areas and Urban Ecosystem Services during the COVID-19 Pandemic. PLoS One 2020: 15: 
e0243344. 

Guralnik J.M., Ferrucci L., Balfour J.L., Volpato S., and Di Iorio A. Progressive Versus Catastrophic Loss 
of the Ability to Walk: Implications for the Prevention of Mobility Loss. J Am Geriatr Soc 2001: 49: 1463-
1470. 

Guralnik J.M., Simonsick E.M., Ferrucci L., Glynn R.J., Berkman L.F., Blazer D.G., Scherr P.A., and 
Wallace R.B. A Short Physical Performance Battery Assessing Lower Extremity Function: Association 
with Self-Reported Disability and Prediction of Mortality and Nursing Home Admission. J Gerontol 1994: 
49: M85-94. 

Keskinen K.E., Rantakokko M., Suomi K., Rantanen T., and Portegijs E. Nature as a Facilitator for 
Physical Activity: Defining Relationships between the Objective and Perceived Environment and Physical 
Activity among Community-Dwelling Older People. Health Place 2018: 49: 111-119. 

https://www.ecdc.europa.eu/sites/default/files/documents/covid-19-rapid-risk-assessment-coronavirus-disease-2019-ninth-update-23-april-2020.pdf
https://www.ecdc.europa.eu/sites/default/files/documents/covid-19-rapid-risk-assessment-coronavirus-disease-2019-ninth-update-23-april-2020.pdf


 

15 

Knell G., Robertson M.C., Dooley E.E., Burford K., and Mendez K.S. Health Behavior Changes during 
COVID-19 Pandemic and Subsequent "Stay-at-Home" Orders. Int J Environ Res Public Health 2020: 17: 
10.3390/ijerph17176268. 

Lawton M.P. and Nahemow L. Ecology and Aging Process. 1973: 619-674. 

Leppa H., Karavirta L., Rantalainen T., Rantakokko M., Siltanen S., Portegijs E., and Rantanen T. Use of 
Walking Modifications, Perceived Walking Difficulty and Changes in Outdoor Mobility among Community-
Dwelling Older People during COVID-19 Restrictions. Aging Clin Exp Res 2021:Aug 20;1-8.  

Lommi M., Matarese M., Alvaro R., Piredda M., and De Marinis M.G. The Experiences of Self-Care in 
Community-Dwelling Older People: A Meta-Synthesis. Int J Nurs Stud 2015: 52: 1854-1867. 

Perracini M.R., de Amorim J.S.C., Lima C.A., da Silva A., Trombini-Souza F., Pereira D.S., Pelicioni 
P.H.S., Duim E., Batista P.P., Dos Santos R.B., de Lima M.D.C.C., and REMOBILIZE Research Network 
(CANSORT-SCI) Impact of COVID-19 Pandemic on Life-Space Mobility of Older Adults Living in Brazil: 
REMOBILIZE Study. Front Public Health 2021: 9: 643640. 

Phillips C. Lifestyle Modulators of Neuroplasticity: How Physical Activity, Mental Engagement, and Diet 
Promote Cognitive Health during Aging. Neural Plast 2017: 2017: 3589271. 

Portegijs E., Iwarsson S., Rantakokko M., Viljanen A., and Rantanen T. Life-Space Mobility Assessment 
in Older People in Finland; Measurement Properties in Winter and Spring. BMC Res Notes 2014: 7: 323. 

Portegijs E., Karavirta L., Saajanaho M., Rantalainen T., and Rantanen T. Assessing Physical 
Performance and Physical Activity in Large Population-Based Aging Studies: Home-Based Assessments 
Or Visits to the Research Center? BMC Public Health 2019: 19: 1570-019-7869-8. 

Portegijs E., Keskinen K.E., Tuomola E.M., Hinrichs T., Saajanaho M., and Rantanen T. Older Adults' 
Activity Destinations before and during COVID-19 Restrictions: From a Variety of Activities to mostly 
Physical Exercise Close to Home. Health Place 2021: 68: 102533. 

Portegijs E., Rantakokko M., Mikkola T.M., Viljanen A., and Rantanen T. Association between Physical 
Performance and Sense of Autonomy in Outdoor Activities and Life-Space Mobility in Community-
Dwelling Older People. J Am Geriatr Soc 2014: 62: 615-621. 

Portegijs E., Rantakokko M., Viljanen A., Sipila S., and Rantanen T. Identification of Older People at Risk 
of ADL Disability using the Life-Space Assessment: A Longitudinal Cohort Study. J Am Med Dir Assoc 
2016: 17: 410-414. 

Rantakokko M., Iwarsson S., Portegijs E., Viljanen A., and Rantanen T. Associations between 
Environmental Characteristics and Life-Space Mobility in Community-Dwelling Older People. J Aging 
Health 2015: 27: 606-621. 

Rantakokko M., Portegijs E., Viljanen A., Iwarsson S., Kauppinen M., and Rantanen T. Changes in Life-
Space Mobility and Quality of Life among Community-Dwelling Older People: A 2-Year Follow-Up Study. 
Qual Life Res 2016: 25: 1189-1197. 

Rantakokko M., Portegijs E., Viljanen A., Iwarsson S., and Rantanen T. Task Modifications in Walking 
Postpone Decline in Life-Space Mobility among Community-Dwelling Older People: A 2-Year Follow-Up 
Study. J Gerontol A Biol Sci Med Sci 2017: 72: 1252-1256. 



 

16 

Rantanen T., Eronen J., Kauppinen M., Kokko K., Sanaslahti S., Kajan N., and Portegijs E. Life-Space 
Mobility and Active Aging as Factors Underlying Quality of Life among Older People before and during 
COVID-19 Lock-Down in Finland - a Longitudinal Study. J Gerontol A Biol Sci Med Sci 2020. 

Rantanen T., Hassandra M., Pynnonen K., Siltanen S., Kokko K., Karavirta L., Kauppinen M., Sipila S., 
Saajanaho M., and Portegijs E. The Effect of Individualized, Theory-Based Counselling Intervention on 
Active Aging and Quality of Life among Older People (the AGNES Intervention Study). Aging Clin Exp 
Res 2020: 32: 2081-2090. 

Rantanen T., Portegijs E., Kokko K., Rantakokko M., Tormakangas T., and Saajanaho M. Developing an 
Assessment Method of Active Aging: University of Jyvaskyla Active Aging Scale. J Aging Health 2019: 
31: 1002-1024. 

Rantanen T., Saajanaho M., Karavirta L., Siltanen S., Rantakokko M., Viljanen A., Rantalainen T., 
Pynnonen K., Karvonen A., Lisko I., Palmberg L., Eronen J., Palonen E.M., Hinrichs T., Kauppinen M., 
Kokko K., and Portegijs E. Active Aging - Resilience and External Support as Modifiers of the 
Disablement Outcome: AGNES Cohort Study Protocol. BMC Public Health 2018: 18: 565-018-5487-5. 

Rosso A.L., Taylor J.A., Tabb L.P., and Michael Y.L. Mobility, Disability, and Social Engagement in Older 
Adults. J Aging Health 2013: 25: 617-637. 

Saajanaho M., Rantakokko M., Portegijs E., Tormakangas T., Eronen J., Tsai L.T., Jylha M., and 
Rantanen T. Life Resources and Personal Goals in Old Age. Eur J Ageing 2016: 13: 195-208. 

Saajanaho M., Viljanen A., Read S., Eronen J., Kaprio J., Jylha M., and Rantanen T. Mobility Limitation 
and Changes in Personal Goals among Older Women. J Gerontol B Psychol Sci Soc Sci 2016: 71: 1-10. 

Schrager M.A., Schrack J.A., Simonsick E.M., and Ferrucci L. Association between Energy Availability 
and Physical Activity in Older Adults. Am J Phys Med Rehabil 2014: 93: 876-883. 

Siltanen S., Rantanen T., Portegijs E., Tourunen A., Poranen-Clark T., Eronen J., and Saajanaho M. 
Association of Tenacious Goal Pursuit and Flexible Goal Adjustment with Out-of-Home Mobility among 
Community-Dwelling Older People. Aging Clin Exp Res 2019: 31: 1249-1256. 

Siltanen S., Tourunen A., Saajanaho M., Palmberg L., Portegijs E., and Rantanen T. Psychological 
Resilience and Active Aging among Older People with Mobility Limitations. Eur J Ageing 2020: 18: 65-74. 

Sin N.L., Klaiber P., Wen J.H., and DeLongis A. Helping Amid the Pandemic: Daily Affective and Social 
Implications of COVID-19-Related Prosocial Activities. Gerontologist 2021: 61: 59-70. 

Skantz H., Rantanen T., Palmberg L., Rantalainen T., Aartolahti E., Portegijs E., Viljanen A., Eronen J., 
and Rantakokko M. Outdoor Mobility and use of Adaptive Or Maladaptive Walking Modifications among 
Older People. J Gerontol A Biol Sci Med Sci 2020: 75: 806-812. 

Smith M.L., Steinman L.E., and Casey E.A. Combatting Social Isolation among Older Adults in a Time of 
Physical Distancing: The COVID-19 Social Connectivity Paradox. Front Public Health 2020: 8: 403. 

Suzuki Y., Maeda N., Hirado D., Shirakawa T., and Urabe Y. Physical Activity Changes and its Risk 
Factors among Community-Dwelling Japanese Older Adults during the COVID-19 Epidemic: Associations 
with Subjective Well-being and Health-Related Quality of Life. Int J Environ Res Public Health 2020: 17: 
10.3390/ijerph17186591. 



 

17 

Tourunen A., Siltanen S., Portegijs E., Eronen J., Rantanen T., and Saajanaho M. Assimilative and 
Accommodative Coping and Older People's Leisure Activities. J Aging Health 2020: 32: 778-786. 

Trzebinski J., Cabanski M., and Czarnecka J.L. Reaction to the COVID-19 Pandemic: The Influence of 
Meaning in Life, Life Satisfaction, 
and Assumptions on World Orderliness and Positivity. Journal of Loss and Trauma 2020. 

Tsai L.T., Portegijs E., Rantakokko M., Viljanen A., Saajanaho M., Eronen J., and Rantanen T. The 
Association between Objectively Measured Physical Activity and Life-Space Mobility among Older 
People. Scand J Med Sci Sports 2015: 25: e368-73. 

Visser M., Schaap L.A., and Wijnhoven H.A.H. Self-Reported Impact of the COVID-19 Pandemic on 
Nutrition and Physical Activity Behaviour in Dutch Older Adults Living Independently. Nutrients 2020: 12: 
10.3390/nu12123708. 

von Humboldt S., Mendoza-Ruvalcaba N.M., Arias-Merino E.D., Costa A., Cabras E., Low G., and Leal I. 
Smart Technology and the Meaning in Life of Older Adults during the Covid-19 Public Health Emergency 
Period: A Cross-Cultural Qualitative Study. Int Rev Psychiatry 2020: 32: 713-722. 

World Health Organization Active Ageing. A Policy Framework. Geneva. World Health Organization 
2002a. 

World Health Organization Active Ageing. Towards a Common Language for Functioning, Disability and 
Health ICF. World Health Organization 2002b. 

Xie B., Charness N., Fingerman K., Kaye J., Kim M.T., and Khurshid A. When Going Digital Becomes a 
Necessity: Ensuring Older Adults' Needs for Information, Services, and Social Inclusion during COVID-19. 
J Aging Soc Policy 2020: 32: 460-470. 

  

 

 

8. Tables & Figures 

  



 

18 

 

Figure 1. Mean UJACAS composite score (a) and will to act (b), extent of doing (c), ability to act (d), and 
opportunity to act (e) sub-scores at baseline and amid COVID-19 according to baseline level of 
neighborhood mobility (n=774). Age and sex adjusted generalized estimation equations model results 
(linear identity link function) presented as B (95% confidence intervals) for group, time and group by time 
effects with daily neighborhood mobility and / or the baseline assessment as references (Ref.), bolded if 
p<.05.   
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Figure 2. Will, ability and opportunity to act, and extent of doing to each UJACAS item at baseline for 
participants with limited (n=117), regular (n=175) or daily (n=482) neighborhood mobility, respectively. 
Higher item scores (presented in darker and orange color) indicate higher will, ability and opportunity to 
act, and extent of doing, respectively. 
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Figure 3. Will, ability and opportunity to act, and extent of doing to each UJACAS item at baseline and 
amid COVID-19 (n=774). Higher item scores (presented in darker and orange color) indicate higher will, 
ability and opportunity to act, and extent of doing, respectively.   
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Table 1. Baseline participant characteristics according to neighborhood mobility at baseline for the baseline sample (n=1007) and the subsample 
included in the prospective analyses (n=774). 

 All at BL Subsample at BL 

 
Limited 
(n=163)  

Regular 
(n=234)  

Daily 
(n=610) 

P 
Limited 
(n=117)  

Regular 
(n=175)  

Daily 
(n=482) 

P 

Age group (%, 75) 32.5 46.6 47.9 <.001 35.0 48.6 51.0 <.001 

(%, 80) 28.2 31.2 34.9  29.1 32.0 33.4  

(%, 85) 39.3 22.2 17.2  35.9 19.4 15.6  

Sex (%, Woman) 64.4 64.1 52.8 .002 68.4 67.4 53.5 <.001 

Financial situation (%, good-excellent) 53.7 56.2 63.6 .025 56.0 58.0 64.9 .098 

Car use (% weekly car driver/passenger) 41.0 49.8 61.7 <.001 41.6 48.6 63.0 <.001 

Living situation (% alone) 55.8 39.3 38.0 <.001 53.8 38.3 36.9 .003 

Type of housing (% family home) 36.4 42.3 44.1 .213 39.3 39.4 45.6 .234 

MMSE (0-30 p, M±SD) 25.9 ± 3.2 27.3 ± 2.3 27.5 ± 2.2 <.001 26.6 ± 2.7 27.6 ± 2.0 27.7 ± 1.9 <.001 

SPPB (0-12 p, M±SD) 7.9 ± 3.1 9.8 ± 2.1 10.5 ± 1.8 <.001 8.3 ± 3.0 10.0 ± 2.0 10.7 ± 1.7 <.001 

Chronic conditions (n, M±SD) 4.3 ± 2.2 3.8 ± 2.0 3.0 ± 1.9 <.001 4.4 ± 2.1 3.8 ± 1.9 3.0 ± 2.0 <.001 

UJACAS composite (0-272, M±SD) 167.8±34.3  189.0±30.9 202.0±27.2 <.001 170.4±34.5 192.0±30.6 205.1±25.5 <.001 

UJACAS will to act (0-68, M±SD) 39.2 ±10.1 42.8 ± 9.8 45.1 ± 8.8 <.001 39.3 ± 9.9 43.4 ± 9.9 45.8 ± 8.6 <.001 

UJACAS ability to act (0-68, M±SD) 52.1±11.1 57.7 ± 8.4 61.3 ± 6.8 <.001 52.4±10.7 58.3 ± 8.3 62.0 ± 6.3 <.001 

UJACAS opportunity to act (0-68, M±SD) 42.6±11.4 49.2±10.2 53.4 ± 9.1 <.001 43.7±11.5 50.2±10.2 54.3 ± 8.5 <.001 

UJACAS extent of doing (0-68, M±SD) 33.9 ± 9.3 39.4 ± 8.8 42.3 ± 8.0 <.001 35.1 ± 9.1 40.1 ± 8.8 43.0 ± 7.7 <.001 

Note: Statistically significant P-values are bolded. M=Mean, SD= standard deviation. Bold values indicate p<.050. 
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Table 2. Prospective GEE models displaying associations between baseline neighborhood mobility and UJACAS item scores (group) from the will 
and opportunity to act and extent of doing perspectives and their change over time overall (time) and in the groups (interaction) (n=774).  

 Time Group Interaction 
  Limited Regular Daily Limited Regular Daily 

Item B (95%CI) B (95%CI) B (95%CI) B B (95%CI) B (95%CI) B 

Will to act                  
1 (crafting & DIY) -0.41 -0.51 -0.31 -0.29 -0.54 -0.04 0.02 -0.18 0.23 ref. -0.07 -0.29 0.15 -0.15 -0.34 0.04 ref. 

2 (musical & artistic pursuits)  -0.59 -0.71 -0.47 -0.27 -0.54 0.00 -0.30 -0.53 -0.07 ref. 0.10 -0.16 0.37 0.07 -0.16 0.29 ref. 

3 (participating in events) -0.43 -0.54 -0.31 -0.56 -0.81 -0.31 -0.22 -0.42 -0.03 ref. 0.07 -0.16 0.31 0.17 -0.06 0.41 ref. 

4 (enjoying outdoor nature) -0.27 -0.34 -0.20 -0.60 -0.80 -0.40 -0.48 -0.64 -0.33 ref. -0.10 -0.32 0.11 0.18 0.01 0.35 ref. 

5 (to keep physically fit) -0.23 -0.32 -0.15 -0.76 -0.98 -0.54 -0.30 -0.48 -0.13 ref. 0.07 -0.15 0.29 0.16 0.01 0.32 ref. 

6 (exercising mind & memory) -0.28 -0.37 -0.19 -0.12 -0.34 0.10 0.01 -0.16 0.19 ref. -0.02 -0.24 0.20 0.10 -0.08 0.28 ref. 

7 (computer & pad use) -0.13 -0.21 -0.05 -0.46 -0.75 -0.17 0.04 -0.19 0.28 ref. -0.09 -0.28 0.09 0.01 -0.16 0.18 ref. 

8 (helping & supporting others) -0.50 -0.60 -0.41 -0.48 -0.70 -0.26 -0.08 -0.24 0.09 ref. 0.14 -0.09 0.38 -0.06 -0.25 0.12 ref. 

9 (maintaining friendships) -0.31 -0.39 -0.23 -0.31 -0.49 -0.12 -0.10 -0.24 0.04 ref. -0.04 -0.25 0.16 0.02 -0.14 0.17 ref. 

10 (meeting new people) -0.55 -0.65 -0.44 -0.36 -0.57 -0.15 -0.05 -0.21 0.11 ref. 0.20 -0.03 0.43 -0.15 -0.34 0.04 ref. 

11 (life matters) -0.49 -0.58 -0.40 -0.26 -0.43 -0.08 0.00 -0.13 0.13 ref. -0.07 -0.30 0.16 -0.09 -0.27 0.08 ref. 

12 (societal & communal matters) -0.43 -0.53 -0.32 -0.55 -0.77 -0.33 -0.22 -0.41 -0.03 ref. 0.16 -0.06 0.38 0.08 -0.12 0.28 ref. 

13 (interesting days) -0.20 -0.27 -0.12 -0.36 -0.52 -0.19 -0.24 -0.38 -0.11 ref. -0.01 -0.19 0.17 0.05 -0.11 0.20 ref. 

14 (cozy & pleasant home) -0.29 -0.37 -0.20 -0.24 -0.42 -0.06 -0.12 -0.26 0.03 ref. -0.14 -0.34 0.06 -0.01 -0.18 0.15 ref. 

15 (personal appearance) -0.18 -0.25 -0.11 -0.28 -0.43 -0.12 -0.06 -0.20 0.08 ref. 0.00 -0.17 0.18 -0.01 -0.16 0.13 ref. 

16 (personal finances) -0.22 -0.30 -0.15 -0.22 -0.38 -0.06 -0.11 -0.24 0.02 ref. -0.12 -0.31 0.08 0.00 -0.15 0.15 ref. 

17 (faith & worldview matters) -0.31 -0.42 -0.21 -0.36 -0.61 -0.12 -0.14 -0.35 0.06 ref. 0.13 -0.12 0.37 0.01 -0.18 0.21 ref. 
Opportunity to act                  
1 (crafting & DIY) -0.26 -0.36 -0.16 -0.61 -0.84 -0.38 -0.26 -0.44 -0.08 ref. -0.26 -0.51 -0.01 -0.04 -0.25 0.16 ref. 

2 (musical & artistic pursuits)  -0.57 -0.69 -0.45 -0.73 -0.97 -0.48 -0.23 -0.41 -0.05 ref. 0.05 -0.24 0.33 0.08 -0.15 0.30 ref. 

3 (participating in events) -1.66 -1.80 -1.52 -0.72 -0.93 -0.50 -0.37 -0.53 -0.20 ref. 0.17 -0.13 0.46 0.14 -0.12 0.41 ref. 

4 (enjoying outdoor nature) -0.09 -0.16 -0.01 -0.95 -1.15 -0.75 -0.41 -0.56 -0.25 ref. -0.22 -0.45 0.01 -0.03 -0.19 0.14 ref. 

5 (to keep physically fit) -0.60 -0.70 -0.50 -0.87 -1.07 -0.67 -0.38 -0.54 -0.21 ref. 0.00 -0.25 0.25 -0.09 -0.30 0.12 ref. 

6 (exercising mind & memory) -0.44 -0.52 -0.35 -0.36 -0.53 -0.20 -0.14 -0.28 0.00 ref. -0.09 -0.29 0.11 0.06 -0.10 0.23 ref. 

7 (computer & pad use) -0.35 -0.44 -0.26 -0.55 -0.83 -0.27 -0.09 -0.31 0.13 ref. -0.15 -0.39 0.09 0.07 -0.11 0.25 ref. 

8 (helping & supporting others) -0.87 -0.99 -0.76 -0.87 -1.07 -0.67 -0.32 -0.49 -0.14 ref. 0.33 0.08 0.59 0.01 -0.22 0.23 ref. 

9 (maintaining friendships) -0.88 -0.98 -0.78 -0.53 -0.72 -0.34 -0.30 -0.44 -0.16 ref. 0.15 -0.10 0.39 0.03 -0.17 0.22 ref. 

10 (meeting new people) -1.21 -1.32 -1.10 -0.73 -0.92 -0.53 -0.24 -0.39 -0.08 ref. 0.28 0.03 0.53 0.05 -0.18 0.28 ref. 

11 (life matters) -0.62 -0.72 -0.52 -0.44 -0.62 -0.25 -0.10 -0.23 0.03 ref. 0.00 -0.23 0.24 -0.10 -0.29 0.10 ref. 
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12 (societal & communal matters) -1.03 -1.14 -0.91 -0.62 -0.83 -0.42 -0.30 -0.48 -0.13 ref. 0.15 -0.11 0.42 0.03 -0.18 0.24 ref. 

13 (interesting days) -0.50 -0.59 -0.41 -0.59 -0.77 -0.42 -0.23 -0.37 -0.09 ref. 0.20 0.00 0.40 0.00 -0.17 0.17 ref. 

14 (cozy & pleasant home) -0.13 -0.21 -0.05 -0.61 -0.81 -0.41 -0.22 -0.35 -0.09 ref. -0.02 -0.23 0.20 -0.09 -0.25 0.06 ref. 

15 (personal appearance) -0.28 -0.35 -0.20 -0.53 -0.68 -0.37 -0.17 -0.28 -0.05 ref. 0.09 -0.12 0.30 0.08 -0.08 0.23 ref. 

16 (personal finances) -0.07 -0.15 0.01 -0.33 -0.49 -0.17 -0.15 -0.28 -0.02 ref. -0.06 -0.26 0.14 0.00 -0.15 0.14 ref. 

17 (faith & worldview matters) -0.69 -0.81 -0.58 -0.63 -0.85 -0.42 -0.23 -0.41 -0.05 ref. 0.32 0.02 0.62 0.11 -0.10 0.33 ref. 

Extent of doing                  
1 (crafting & DIY) -0.07 -0.19 0.05 -0.69 -0.98 -0.40 -0.02 -0.26 0.22 ref. 0.18 -0.11 0.47 -0.13 -0.35 0.09 ref. 

2 (musical & artistic pursuits)  -0.26 -0.39 -0.14 -0.29 -0.56 -0.01 -0.28 -0.50 -0.05 ref. 0.10 -0.18 0.38 0.17 -0.06 0.40 ref. 

3 (participating in events) -1.24 -1.36 -1.13 -0.64 -0.85 -0.44 -0.14 -0.34 0.05 ref. 0.46 0.22 0.70 0.07 -0.14 0.29 ref. 

4 (enjoying outdoor nature) 0.04 -0.05 0.13 -0.85 -1.08 -0.63 -0.63 -0.81 -0.45 ref. -0.37 -0.62 -0.11 0.20 0.01 0.39 ref. 

5 (to keep physically fit) -0.05 -0.15 0.05 -0.82 -1.06 -0.58 -0.50 -0.68 -0.33 ref. -0.12 -0.42 0.18 0.14 -0.06 0.35 ref. 

6 (exercising mind & memory) -0.23 -0.34 -0.12 -0.10 -0.35 0.15 0.00 -0.19 0.20 ref. -0.16 -0.46 0.14 0.15 -0.06 0.36 ref. 

7 (computer & pad use) -0.09 -0.16 -0.02 -0.66 -1.01 -0.32 0.11 -0.16 0.38 ref. -0.07 -0.26 0.11 -0.09 -0.25 0.07 ref. 

8 (helping & supporting others) -0.30 -0.44 -0.17 -0.42 -0.68 -0.17 -0.14 -0.35 0.08 ref. -0.06 -0.33 0.20 -0.04 -0.28 0.21 ref. 

9 (maintaining friendships) -0.48 -0.56 -0.40 -0.31 -0.49 -0.14 -0.17 -0.31 -0.03 ref. -0.11 -0.33 0.11 -0.02 -0.18 0.13 ref. 

10 (meeting new people) -0.84 -0.93 -0.74 -0.48 -0.68 -0.28 -0.19 -0.35 -0.03 ref. 0.12 -0.12 0.36 -0.04 -0.23 0.14 ref. 

11 (life matters) -0.53 -0.63 -0.42 -0.38 -0.57 -0.19 -0.07 -0.21 0.06 ref. -0.03 -0.27 0.20 -0.04 -0.23 0.15 ref. 

12 (societal & communal matters) -0.52 -0.63 -0.41 -0.61 -0.81 -0.41 -0.18 -0.36 0.00 ref. 0.26 0.05 0.47 -0.04 -0.23 0.16 ref. 

13 (interesting days) -0.17 -0.25 -0.08 -0.42 -0.59 -0.25 -0.18 -0.31 -0.05 ref. 0.03 -0.16 0.22 -0.05 -0.19 0.09 ref. 

14 (cozy & pleasant home) -0.11 -0.19 -0.03 -0.45 -0.60 -0.31 -0.15 -0.29 -0.01 ref. 0.05 -0.13 0.23 -0.03 -0.20 0.13 ref. 

15 (personal appearance) -0.05 -0.13 0.02 -0.16 -0.30 -0.03 -0.03 -0.15 0.10 ref. -0.06 -0.23 0.12 -0.05 -0.19 0.09 ref. 

16 (personal finances) -0.06 -0.15 0.03 -0.27 -0.44 -0.09 -0.14 -0.28 0.01 ref. -0.03 -0.25 0.19 0.10 -0.06 0.27 ref. 

17 (faith & worldview matters) -0.29 -0.40 -0.19 -0.42 -0.63 -0.20 -0.21 -0.40 -0.02 ref. 0.16 -0.08 0.40 0.11 -0.09 0.30 ref. 
Note: Age and sex adjusted regression coefficients (B) and 95% confidence intervals (95%CI) derived from GEE models with identity link function, 
bolded if p<.05.  
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Table 3. Prospective GEE models displaying associations between baseline neighborhood mobility and high UJACAS item scores (group) from 
the ability perspective and its change over time overall (time) and in the groups (interaction) (n=774).  

 Time Group Interaction 
  Limited Regular Daily Limited Regular Daily 

Item OR  (95%CI) OR  (95%CI) OR  (95%CI) OR  OR  (95%CI) OR  (95%CI) OR  

Ability to act                  
1 (crafting & DIY) 0.82 0.65 1.02 0.27 0.18 0.41 0.50 0.35 0.71 ref. 1.00 0.63 1.61 1.01 0.67 1.53 ref. 

2 (musical & artistic pursuits)  0.72 0.57 0.90 0.36 0.24 0.55 0.60 0.42 0.85 ref. 0.80 0.48 1.35 0.84 0.55 1.29 ref. 

3 (participating in events) 0.55 0.43 0.71 0.19 0.12 0.29 0.41 0.29 0.59 ref. 1.04 0.60 1.79 1.18 0.80 1.75 ref. 

4 (enjoying outdoor nature) 1.27 1.04 1.54 0.14 0.09 0.23 0.41 0.29 0.59 ref. 0.96 0.56 1.64 1.19 0.83 1.71 ref. 

5 (to keep physically fit) 0.92 0.76 1.12 0.16 0.10 0.25 0.45 0.31 0.63 ref. 1.03 0.59 1.79 0.95 0.65 1.39 ref. 

6 (exercising mind & memory) 0.75 0.59 0.96 0.48 0.31 0.73 0.91 0.61 1.34 ref. 0.89 0.54 1.46 0.88 0.57 1.37 ref. 

7 (computer & pad use) 0.59 0.48 0.72 0.52 0.35 0.79 0.79 0.55 1.12 ref. 0.94 0.58 1.53 1.12 0.76 1.64 ref. 

8 (helping & supporting others) 0.32 0.25 0.41 0.16 0.10 0.25 0.47 0.33 0.68 ref. 2.46 1.44 4.20 1.39 0.91 2.12 ref. 

9 (maintaining friendships) 0.31 0.24 0.41 0.28 0.19 0.43 0.50 0.34 0.73 ref. 1.60 0.94 2.73 1.47 0.92 2.35 ref. 

10 (meeting new people) 0.27 0.22 0.35 0.24 0.16 0.37 0.56 0.38 0.81 ref. 1.34 0.78 2.30 1.12 0.72 1.76 ref. 

11 (life matters) 0.40 0.31 0.51 0.29 0.19 0.45 0.58 0.40 0.84 ref. 0.97 0.57 1.64 1.14 0.73 1.79 ref. 

12 (societal & communal matters) 0.34 0.27 0.43 0.22 0.14 0.35 0.47 0.33 0.67 ref. 1.33 0.71 2.48 1.22 0.78 1.88 ref. 

13 (interesting days) 0.46 0.37 0.58 0.25 0.16 0.38 0.43 0.30 0.61 ref. 1.34 0.80 2.23 1.25 0.84 1.86 ref. 

14 (cozy & pleasant home) 0.64 0.51 0.80 0.21 0.14 0.33 0.34 0.24 0.49 ref. 1.10 0.66 1.84 1.58 1.06 2.36 ref. 

15 (personal appearance) 0.49 0.37 0.66 0.21 0.14 0.33 0.46 0.31 0.69 ref. 1.23 0.75 2.02 1.47 0.94 2.32 ref. 

16 (personal finances) 0.65 0.49 0.86 0.32 0.21 0.51 0.73 0.47 1.13 ref. 1.20 0.73 1.95 0.89 0.55 1.42 ref. 

17 (faith & worldview matters) 0.43 0.34 0.54 0.33 0.22 0.51 0.62 0.43 0.88 ref. 1.37 0.83 2.25 1.43 0.95 2.15 ref. 
Note: Age and sex adjusted odds ratios (OR) and 95%CI derived from GEE models with logistic link function, bolded if p<.05. High score= 
response category 4.  
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Supplementary Tables 

 
Table A.1. Cross-sectional associations between neighborhood mobility and active aging scores at baseline (n=1007). 

 Neighborhood 
Score Sex & age adjusted + health & function + personal & environmental 

resources 
UJACAS score mobility Mean ± SD B 95%CI B 95%CI B 95%CI 

Composite    9649.7a  9328.8a  9075.2a  
 Limited 167.8 ± 34.3  -31.1 -36.1- -26.0 -16.2 -21.1- -11-2 -15.7 -20.6- -10.8 
 Regular 189.0 ± 30.9 -12.7 -17.1- -8.4 -8.9 -12.8- -4.9 -8.4 -12.3- -4.5 
 Daily 202.0 ± 27.2 0.0 ref. 0.0 ref. 0.0 ref. 

Will to act   7363.2a  7229.6a  7053.6a  
 Limited 39.2 ± 10.1 -5.6 -7.2- -3.9 -3.0 -4.8- -1.3 -3.1 -4.8- -1.4 
 Regular 42.8 ± 9.8 -2.5 -3.9- -1.1 -2.0 -3.4- -0.6 -2.0 -3.4- -0.6 
 Daily 45.1 ± 8.8 0.0 ref. 0.0 ref. 0.0 ref. 

Ability to act   7031.8a  6685.8a  6499.6 a  
 Limited 52.1 ± 11.1 -8.1 -9.5- -6.8 -3.7 -5.0- 2.4 -3.4 -4.7- -2.1 
 Regular 57.7 ± 8.4 -3.3 -4.5- -2.1 -1.9 -3.0- -0.9 -1.7 -2.8- -0.7 
 Daily 61.3 ± 6.8 0.0 ref. 0.0 ref. 0.0 ref. 

Opportunity to act   7424.0 a  7136.0a  6928.1a  
 Limited 42.6 ± 11.4 -9.5 -11.1- -7.8 -4.5 -6.2- -2.9 -4.3 -5.9- -2.7 
 Regular 49.2 ± 10.2 -4.0 -5.4- -2.6 -2.6 -3.0- -1.3 -2.4 -3.7- -1.1 
 Daily 53.4 ± 9.1 0.0 ref. 0.0 ref. 0.0 ref. 

Extent of doing    7169.1a  6996.2a  6826.8a  
 Limited 33.9 ± 9.3 -7.9 -9.4- -6.4 -4.9 -6.4- -3.4 -4.9 -6.5- -3.4 
 Regular 39.4 ± 8.8 -3.0 -4.2- 1.7 -2.3 -3.5- -1.1 -2.3 -3.5- -1.1 
 Daily 42.3 ± 8.0 0.0 ref. 0.0 ref. 0.0 ref. 

Note: Generalized linear models with Identity link function. a Bayesian Information Criterion estimating Goodness of Fit, smaller scores are better. 
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Table A.2. Linear GLM on baseline UJACAS will to act items in groups based on baseline neighborhood mobility (n=1007).  

 Neighborhood Score Age & sex adjusted + health & function + personal & 
environmental 

resources 
Item mobility Mean ± SD B (95%CI) B (95%CI) B (95%CI) 

1 (crafting & DIY) Limited 2.1 1.2 -0.12 -0.33 0.10 0.00 -0.23 0.23 0.03 -0.21 0.26 
 Regular 2.3 1.2 0.08 -0.10 0.26 0.08 -0.10 0.27 0.07 -0.11 0.26 
 Daily 2.3 1.2 0.0 ref  0.0 ref  0.0 ref  
2 (musical & artistic pursuits)  Limited 1.6 1.4 -0.23 -0.47 0.01 -0.10 -0.35 0.16 -0.13 -0.39 0.14 
 Regular 1.5 1.3 -0.30 -0.51 -0.10 -0.27 -0.48 -0.06 -0.27 -0.48 -0.06 
 Daily 1.8 1.3 0.0 ref  0.0 ref  0.0 ref  
3 (participating in events) Limited 1.7 1.2 -0.53 -0.73 -0.32 -0.32 -0.55 -0.10 -0.36 -0.58 -0.13 
 Regular 2.0 1.2 -0.31 -0.49 -0.14 -0.26 -0.44 -0.08 -0.27 -0.45 -0.09 
 Daily 2.2 1.2 0.0 ref  0.0 ref  0.0 ref  
4 (enjoying outdoor nature) Limited 2.8 1.0 -0.56 -0.71 -0.41 -0.43 -0.59 -0.27 -0.43 -0.59 -0.26 
 Regular 2.9 0.9 -0.48 -0.61 -0.35 -0.45 -0.58 -0.32 -0.46 -0.59 -0.33 
 Daily 3.4 0.7 0.0 ref  0.0 ref  0.0 ref  
5 (to keep physically fit) Limited 2.2 1.1 -0.68 -0.85 -0.50 -0.45 -0.63 -0.26 -0.45 -0.64 -0.26 
 Regular 2.6 1.0 -0.29 -0.44 -0.14 -0.21 -0.37 -0.06 -0.19 -0.34 -0.04 
 Daily 2.9 1.0 0.0 ref  0.0 ref  0.0 ref  
6 (exercising mind & memory) Limited 2.6 1.2 -0.16 -0.34 0.02 -0.07 -0.27 0.12 -0.05 -0.25 0.15 
 Regular 2.7 1.1 -0.06 -0.22 0.09 -0.06 -0.22 0.09 -0.05 -0.20 0.11 
 Daily 2.7 1.0 0.0 ref  0.0 ref  0.0 ref  
7 (computer & pad use) Limited 1.8 1.5 -0.22 -0.46 0.02 0.14 -0.11 0.39 0.13 -0.13 0.38 
 Regular 2.3 1.4 0.11 -0.09 0.32 0.18 -0.03 0.38 0.18 -0.02 0.37 
 Daily 2.3 1.4 0.0 ref  0.0 ref  0.0 ref  
8 (helping & supporting others) Limited 2.5 1.1 -0.38 -0.55 -0.21 -0.22 -0.41 -0.03 -0.20 -0.38 -0.01 
 Regular 2.8 1.0 -0.10 -0.24 0.05 -0.07 -0.22 0.08 -0.07 -0.22 0.08 
 Daily 2.9 0.9 0.0 ref  0.0 ref  0.0 ref  
9 (maintaining friendships) Limited 2.6 1.0 -0.34 -0.48 -0.19 -0.24 -0.39 -0.08 -0.21 -0.37 -0.05 
 Regular 2.8 0.8 -0.12 -0.25 0.00 -0.09 -0.22 0.03 -0.09 -0.22 0.04 
 Daily 2.9 0.8 0.0 ref  0.0 ref  0.0 ref  
10 (meeting new people) Limited 1.7 1.1 -0.30 -0.47 -0.13 -0.22 -0.40 -0.03 -0.27 -0.45 -0.08 
 Regular 2.0 0.9 -0.07 -0.21 0.08 -0.06 -0.21 0.09 -0.07 -0.22 0.08 
 Daily 2.0 1.0 0.0 ref  0.0 ref  0.0 ref  
11 (life matters) Limited 3.1 0.9 -0.23 -0.37 -0.09 -0.09 -0.24 0.07 -0.07 -0.22 0.08 
 Regular 3.3 0.8 -0.06 -0.18 0.06 -0.05 -0.17 0.07 -0.03 -0.15 0.09 
 Daily 3.3 0.8 0.0 ref  0.0 ref  0.0 ref  
12 (societal & communal matters) Limited 1.3 1.1 -0.39 -0.58 -0.20 -0.18 -0.39 0.03 -0.21 -0.42 0.00 
 Regular 1.6 1.1 -0.16 -0.33 0.00 -0.13 -0.30 0.04 -0.13 -0.30 0.03 
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 Daily 1.8 1.1 0.0 ref  0.0 ref  0.0 ref  
13 (interesting days) Limited 2.6 0.9 -0.36 -0.50 -0.22 -0.25 -0.40 -0.10 -0.26 -0.41 -0.10 
 Regular 2.7 0.8 -0.24 -0.36 -0.12 -0.21 -0.34 -0.09 -0.20 -0.32 -0.08 
 Daily 2.9 0.8 0.0 ref  0.0 ref  0.0 ref  
14 (cozy & pleasant home) Limited 2.8 0.9 -0.30 -0.44 -0.15 -0.17 -0.32 -0.01 -0.17 -0.33 0.00 
 Regular 2.9 0.9 -0.15 -0.28 -0.03 -0.13 -0.25 0.00 -0.13 -0.26 -0.01 
 Daily 3.0 0.8 0.0 ref  0.0 ref  0.0 ref  
15 (personal appearance) Limited 2.8 0.8 -0.26 -0.39 -0.13 -0.18 -0.32 -0.03 -0.17 -0.31 -0.03 
 Regular 3.0 0.8 -0.09 -0.20 0.02 -0.08 -0.19 0.03 -0.08 -0.20 0.03 
 Daily 3.0 0.7 0.0 ref  0.0 ref  0.0 ref  
16 (personal finances) Limited 3.2 0.8 -0.18 -0.31 -0.04 -0.08 -0.22 0.07 -0.07 -0.22 0.08 
 Regular 3.3 0.8 -0.11 -0.23 0.00 -0.09 -0.21 0.02 -0.08 -0.20 0.04 
 Daily 3.4 0.8 0.0 ref  0.0 ref  0.0 ref  
17 (faith & worldview matters) Limited 1.8 1.2 -0.31 -0.52 -0.11 -0.19 -0.42 0.03 -0.23 -0.46 0.00 
 Regular 2.0 1.2 -0.11 -0.28 0.07 -0.09 -0.27 0.09 -0.10 -0.28 0.08 
 Daily 2.1 1.1 0.0 ref  0.0 ref  0.0 ref  

Note:  Regression coefficients (B) and 95% confidence intervals (95%CI) derived from general linearized models with identity link function, bolded 
if p<.05. High= response categories 3-4.  
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Table A.3. Linear GLM on baseline UJACAS extent of doing items in groups based on baseline neighborhood mobility (n=1007).  

 Neighborhood Score Age & sex adjusted + health & function + personal & 
environmental 

resources 
Item mobility Mean ± SD B (95%CI) B (95%CI) B (95%CI) 

1 (crafting & DIY) Limited 1.5 1.5 -0.53 -0.79 -0.28 -0.29 -0.56 -0.01 -0.30 -0.58 -0.02 
 Regular 2.0 1.4 -0.03 -0.25 0.19 0.04 -0.18 0.26 0.03 -0.19 0.26 
 Daily 2.1 1.5 0.0 ref  0.0 ref  0.0 ref  
2 (musical & artistic pursuits)  Limited 1.0 1.3 -0.24 -0.47 -0.01 -0.09 -0.34 0.16 -0.11 -0.37 0.14 
 Regular 1.2 1.3 -0.17 -0.36 0.03 -0.14 -0.34 0.06 -0.16 -0.36 0.05 
 Daily 1.3 1.3 0.0 ref  0.0 ref  0.0 ref  
3 (participating in events) Limited 1.0 1.0 -0.60 -0.79 -0.41 -0.39 -0.60 -0.19 -0.42 -0.63 -0.21 
 Regular 1.4 1.1 -0.19 -0.35 -0.02 -0.12 -0.28 0.05 -0.12 -0.29 0.05 
 Daily 1.6 1.1 0.0 ref  0.0 ref  0.0 ref  
4 (enjoying outdoor nature) Limited 2.5 1.2 -0.92 -1.09 -0.75 -0.71 -0.89 -0.52 -0.69 -0.88 -0.50 
 Regular 2.8 1.1 -0.64 -0.79 -0.49 -0.58 -0.73 -0.44 -0.59 -0.73 -0.44 
 Daily 3.5 0.9 0.0 ref  0.0 ref  0.0 ref  
5 (to keep physically fit) Limited 2.3 1.3 -0.91 -1.10 -0.73 -0.71 -0.91 -0.52 -0.70 -0.91 -0.50 
 Regular 2.7 1.1 -0.48 -0.64 -0.32 -0.43 -0.59 -0.27 -0.43 -0.59 -0.26 
 Daily 3.2 1.0 0.0 ref  0.0 ref  0.0 ref  
6 (exercising mind & memory) Limited 2.9 1.4 -0.21 -0.41 0.00 -0.10 -0.32 0.13 -0.08 -0.31 0.15 
 Regular 3.1 1.1 -0.06 -0.24 0.12 -0.07 -0.25 0.11 -0.06 -0.24 0.12 
 Daily 3.1 1.2 0.0 ref  0.0 ref  0.0 ref  
7 (computer & pad use) Limited 2.0 1.8 -0.42 -0.70 -0.14 0.03 -0.26 0.32 0.03 -0.26 0.32 
 Regular 2.7 1.7 0.07 -0.17 0.31 0.17 -0.07 0.40 0.19 -0.05 0.42 
 Daily 2.7 1.6 0.0 ref  0.0 ref  0.0 ref  
8 (helping & supporting others) Limited 1.8 1.3 -0.44 -0.66 -0.22 -0.19 -0.42 0.05 -0.18 -0.41 0.05 
 Regular 2.3 1.3 -0.03 -0.22 0.15 0.00 -0.19 0.19 -0.02 -0.20 0.17 
 Daily 2.4 1.2 0.0 ref  0.0 ref  0.0 ref  
9 (maintaining friendships) Limited 2.4 0.9 -0.31 -0.45 -0.18 -0.21 -0.36 -0.06 -0.19 -0.34 -0.04 
 Regular 2.6 0.8 -0.14 -0.26 -0.03 -0.12 -0.24 0.00 -0.12 -0.24 0.00 
 Daily 2.7 0.8 0.0 ref  0.0 ref  0.0 ref  
10 (meeting new people) Limited 1.4 1.0 -0.49 -0.66 -0.33 -0.36 -0.54 -0.18 -0.38 -0.57 -0.20 
 Regular 1.7 0.9 -0.22 -0.37 -0.08 -0.20 -0.34 -0.05 -0.20 -0.35 -0.06 
 Daily 1.9 0.9 0.0 ref  0.0 ref  0.0 ref  
11 (life matters) Limited 2.6 1.0 -0.45 -0.60 -0.30 -0.32 -0.49 -0.16 -0.31 -0.48 -0.15 
 Regular 3.0 0.8 -0.11 -0.24 0.01 -0.10 -0.23 0.03 -0.08 -0.22 0.05 
 Daily 3.1 0.8 0.0 ref  0.0 ref  0.0 ref  
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12 (societal & communal matters) Limited 0.9 0.9 -0.55 -0.73 -0.37 -0.39 -0.59 -0.20 -0.39 -0.59 -0.19 
 Regular 1.3 1.0 -0.17 -0.32 -0.01 -0.13 -0.29 0.03 -0.13 -0.29 0.03 
 Daily 1.5 1.1 0.0 ref  0.0 ref  0.0 ref  
13 (interesting days) Limited 2.2 0.9 -0.51 -0.64 -0.37 -0.36 -0.51 -0.22 -0.37 -0.52 -0.22 
 Regular 2.5 0.7 -0.22 -0.34 -0.11 -0.19 -0.31 -0.07 -0.18 -0.30 -0.06 
 Daily 2.7 0.8 0.0 ref  0.0 ref  0.0 ref  
14 (cozy & pleasant home) Limited 2.2 0.8 -0.48 -0.63 -0.34 -0.30 -0.45 -0.14 -0.28 -0.44 -0.13 
 Regular 2.5 0.8 -0.19 -0.32 -0.07 -0.14 -0.26 -0.02 -0.14 -0.26 -0.02 
 Daily 2.7 0.8 ref.   ref.   ref.   
15 (personal appearance) Limited 2.8 0.7 -0.15 -0.27 -0.03 -0.06 -0.19 0.07 -0.05 -0.18 0.08 
 Regular 2.9 0.7 -0.05 -0.15 0.05 -0.04 -0.14 0.07 -0.03 -0.14 0.07 
 Daily 2.9 0.7 ref.   ref.   ref.   
16 (personal finances) Limited 2.9 0.9 -0.26 -0.40 -0.11 -0.14 -0.30 0.02 -0.13 -0.29 0.03 
 Regular 3.0 0.8 -0.13 -0.25 0.00 -0.10 -0.23 0.03 -0.09 -0.22 0.04 
 Daily 3.1 0.8 ref.   ref.   ref.   
17 (faith & worldview matters) Limited 1.3 1.1 -0.44 -0.63 -0.25 -0.34 -0.55 -0.13 -0.39 -0.60 -0.17 
 Regular 1.6 1.1 -0.18 -0.34 -0.01 -0.16 -0.33 0.01 -0.17 -0.34 -0.01 
 Daily 1.8 1.1 ref.   ref.   ref.   

Note:  Regression coefficients (B) and 95% confidence intervals (95%CI) derived from general linearized models with identity link function, bolded 
if p<.05. High= response categories 3-4.  
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Table A.4. Logistic GLM on baseline UJACAS ability to act items in groups based on baseline neighborhood mobility (n=1007).  

 Neighborhood Prevalence Age & sex adjusted + health & function + personal & 
environmental 

resources 
Item mobility High (%) OR (95%CI) OR (95%CI) OR (95%CI) 

1 (crafting & DIY) Limited 34.4 0.37 0.26 0.54 0.65 0.43 0.98 0.64 0.42 0.99 

 Regular 48.5 0.60 0.44 0.81 0.76 0.55 1.06 0.80 0.58 1.12 

 Daily 61.9 1.00   1.00   1.00   

2 (musical & artistic pursuits)  Limited 38.0 0.44 0.30 0.63 0.75 0.50 1.13 0.76 0.50 1.16 

 Regular 49.8 0.63 0.46 0.85 0.76 0.55 1.05 0.77 0.55 1.07 

 Daily 61.8 1.00 a   1.00   1.00   

3 (participating in events) Limited 36.8 0.25 0.17 0.37 0.54 0.35 0.83 0.54 0.35 0.84 

 Regular 56.2 0.50 0.36 0.69 0.65 0.46 0.92 0.67 0.47 0.95 

 Daily 72.5 1.00   1.00   1.00   

4 (enjoying outdoor nature) Limited 23.3 0.20 0.13 0.30 0.38 0.24 0.60 0.41 0.26 0.65 

 Regular 40.6 0.41 0.30 0.56 0.52 0.37 0.73 0.53 0.38 0.75 

 Daily 62.7 1.00   1.00   1.00   

5 (to keep physically fit) Limited 22.8 0.23 0.16 0.35 0.44 0.28 0.69 0.45 0.29 0.72 

 Regular 39.7 0.48 0.35 0.65 0.61 0.44 0.86 0.63 0.45 0.88 

 Daily 57.8 1.00   1.00   1.00   

6 (exercising mind & memory) Limited 58.3 0.57 0.39 0.82 0.57 0.39 0.82 0.87 0.56 1.33 

 Regular 69.2 0.82 0.58 1.14 0.82 0.58 1.14 0.97 0.68 1.39 

 Daily 73.2 1.00   1.00   1.00   

7 (computer & pad use) Limited 42.0 0.57 0.40 0.82 0.85 0.57 1.27 0.91 0.60 1.39 

 Regular 51.9 0.76 0.56 1.04 0.85 0.62 1.17 0.90 0.64 1.25 

 Daily 60.1 1.00   1.00   1.00   

8 (helping & supporting others) Limited 32.1 0.23 0.16 0.33 0.41 0.27 0.63 0.42 0.27 0.65 

 Regular 56.0 0.56 0.41 0.77 0.67 0.48 0.95 0.68 0.48 0.96 

 Daily 70.5 1.00   1.00   1.00   

9 (maintaining friendships) Limited 52.8 0.36 0.25 0.53 0.61 0.40 0.93 0.65 0.42 0.99 

 Regular 65.2 0.56 0.40 0.78 0.67 0.47 0.94 0.70 0.49 1.00 

 Daily 76.9 1.00   1.00   1.00   

10 (meeting new people) Limited 46.9 0.32 0.22 0.46 0.57 0.38 0.86 0.59 0.38 0.90 

 Regular 62.9 0.57 0.41 0.79 0.72 0.51 1.02 0.77 0.54 1.10 

 Daily 74.3 1.00   1.00   1.00   

11 (life matters) Limited 49.1 0.39 0.27 0.57 0.76 0.50 1.16 0.79 0.51 1.21 

 Regular 60.9 0.58 0.42 0.81 0.68 0.49 0.96 0.69 0.49 0.98 

 Daily 72.9 1.00   1.00   1.00   

12 (societal & communal matters) Limited 27.2 0.31 0.21 0.45 0.52 0.34 0.80 0.57 0.37 0.88 

 Regular 40.7 0.49 0.36 0.68 0.59 0.43 0.82 0.60 0.43 0.84 
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 Daily 59.1 1.00   1.00   1.00   

13 (interesting days) Limited 34.4 0.31 0.21 0.45 0.52 0.35 0.78 0.55 0.36 0.83 

 Regular 45.5 0.45 0.33 0.61 0.52 0.38 0.73 0.55 0.39 0.76 

 Daily 65.0 1.00 a   1.00   1.00   

14 (cozy & pleasant home) Limited 30.1 0.29 0.20 0.43 0.59 0.38 0.92 0.59 0.38 0.92 

 Regular 39.5 0.39 0.29 0.54 0.49 0.35 0.69 0.50 0.35 0.70 

 Daily 62.4 1.00   1.00 a   1.00   

15 (personal appearance) Limited 54.9 0.33 0.23 0.48 0.61 0.40 0.94 0.68 0.43 1.06 

 Regular 69.7 0.55 0.39 0.78 0.69 0.48 0.99 0.69 0.47 1.01 

 Daily 80.8 1.00   1.00   1.00   

16 (personal finances) Limited 63.8 0.39 0.26 0.57 0.60 0.39 0.94 0.62 0.39 0.99 

 Regular 75.5 0.63 0.43 0.91 0.70 0.48 1.04 0.75 0.50 1.11 

 Daily 82.8 1.00   1.00   1.00   

17 (faith & worldview matters) Limited 40.5 0.40 0.28 0.58 0.63 0.42 0.94 0.63 0.41 0.95 

 Regular 52.1 0.57 0.41 0.77 0.64 0.46 0.89 0.66 0.47 0.92 

 Daily 66.0 1.00 a   1.00   1.00   

Note: Odds ratios and 95% confidence intervals (95%CI) derived from generalized linear models with logistic link function, bolded if p<.05. High= 
response category 4. a Validity of the model fit is uncertain as the maximum number of step-halvings was reached but the log-likelihood value did 
not further improve.  
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Table A.5. Linear GLM on baseline UJACAS opportunity to act items in groups based on baseline neighborhood mobility (n=1007).  

 Neighborhood Score Age & sex adjusted + health & function + personal & 
environmental 

resources 
Item mobility Mean ± SD B (95%CI) B (95%CI) B (95%CI) 

1 (crafting & DIY) Limited 2.4 1.1 -0.49 -0.67 -0.30 -0.13 -0.33 0.06 -0.13 -0.33 0.06 

 Regular 2.7 1.1 -0.26 -0.42 -0.10 -0.15 -0.30 0.01 -0.12 -0.28 0.03 

 Daily 3.0 1.0 ref.   ref.   ref.   

2 (musical & artistic pursuits)  Limited 2.0 1.2 -0.60 -0.79 -0.40 -0.34 -0.54 -0.13 -0.32 -0.53 -0.11 

 Regular 2.5 1.1 -0.22 -0.39 -0.06 -0.15 -0.31 0.02 -0.14 -0.31 0.03 

 Daily 2.7 1.1 ref.   ref.   ref.   

3 (participating in events) Limited 2.3 1.1 -0.64 -0.81 -0.47 -0.29 -0.47 -0.12 -0.27 -0.45 -0.09 

 Regular 2.7 1.0 -0.31 -0.45 -0.16 -0.22 -0.36 -0.08 -0.19 -0.34 -0.05 

 Daily 3.0 0.9 ref.   ref.   ref.   

4 (enjoying outdoor nature) Limited 2.7 1.1 -0.78 -0.93 -0.63 -0.43 -0.59 -0.28 -0.43 -0.58 -0.27 

 Regular 3.1 1.0 -0.36 -0.49 -0.23 -0.26 -0.39 -0.14 -0.24 -0.37 -0.12 

 Daily 3.5 0.7 ref.   ref.   ref.   

5 (to keep physically fit) Limited 2.5 1.0 -0.79 -0.94 -0.63 -0.36 -0.51 -0.20 -0.36 -0.52 -0.20 

 Regular 3.0 1.0 -0.32 -0.45 -0.19 -0.20 -0.32 -0.07 -0.17 -0.30 -0.05 

 Daily 3.4 0.8 ref.   ref.   ref.   

6 (exercising mind & memory) Limited 3.0 0.9 -0.31 -0.45 -0.18 -0.10 -0.24 0.05 -0.08 -0.22 0.07 

 Regular 3.3 0.8 -0.14 -0.26 -0.03 -0.09 -0.20 0.03 -0.10 -0.21 0.02 

 Daily 3.4 0.7 ref.   ref.   ref.   

7 (computer & pad use) Limited 2.4 1.5 -0.46 -0.68 -0.24 -0.04 -0.27 0.18 0.00 -0.22 0.23 

 Regular 3.0 1.4 -0.08 -0.27 0.11 0.02 -0.17 0.20 0.03 -0.15 0.21 

 Daily 3.1 1.2 ref.   ref.   ref.   

8 (helping & supporting others) Limited 2.3 1.1 -0.79 -0.95 -0.62 -0.44 -0.61 -0.27 -0.42 -0.59 -0.24 

 Regular 2.9 1.0 -0.25 -0.39 -0.11 -0.16 -0.30 -0.02 -0.15 -0.28 -0.01 

 Daily 3.1 0.9 ref.   ref.   ref.   

9 (maintaining friendships) Limited 2.7 1.0 -0.48 -0.62 -0.33 -0.26 -0.41 -0.11 -0.24 -0.40 -0.09 

 Regular 3.0 0.9 -0.25 -0.37 -0.13 -0.19 -0.31 -0.07 -0.17 -0.29 -0.04 

 Daily 3.3 0.7 ref.   ref.   ref.   

10 (meeting new people) Limited 2.2 1.0 -0.69 -0.85 -0.53 -0.47 -0.64 -0.29 -0.44 -0.62 -0.27 

 Regular 2.6 0.9 -0.29 -0.43 -0.16 -0.23 -0.36 -0.09 -0.21 -0.35 -0.07 

 Daily 2.9 0.9 ref.   ref.   ref.   

11 (life matters) Limited 2.9 0.9 -0.39 -0.52 -0.25 -0.11 -0.26 0.03 -0.08 -0.22 0.06 

 Regular 3.2 0.8 -0.15 -0.27 -0.03 -0.09 -0.21 0.03 -0.07 -0.18 0.05 

 Daily 3.3 0.8 ref.   ref.   ref.   

12 (societal & communal matters) Limited 1.9 1.0 -0.55 -0.73 -0.37 -0.26 -0.45 -0.07 -0.26 -0.45 -0.06 

 Regular 2.2 1.0 -0.27 -0.42 -0.11 -0.18 -0.33 -0.02 -0.16 -0.31 -0.01 
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 Daily 2.5 1.0 ref.   ref.   ref.   

13 (interesting days) Limited 2.5 0.9 -0.62 -0.76 -0.48 -0.37 -0.51 -0.22 -0.37 -0.52 -0.21 

 Regular 2.9 0.8 -0.29 -0.41 -0.16 -0.22 -0.34 -0.10 -0.20 -0.32 -0.08 

 Daily 3.2 0.8 ref.   ref.   ref.   

14 (cozy & pleasant home) Limited 2.6 1.0 -0.59 -0.73 -0.45 -0.25 -0.40 -0.11 -0.23 -0.38 -0.09 

 Regular 2.9 0.8 -0.24 -0.36 -0.11 -0.13 -0.25 -0.01 -0.11 -0.23 0.00 

 Daily 3.2 0.8 ref.   ref.   ref.   

15 (personal appearance) Limited 3.0 0.8 -0.44 -0.56 -0.32 -0.23 -0.35 -0.10 -0.21 -0.34 -0.09 

 Regular 3.3 0.7 -0.17 -0.27 -0.07 -0.11 -0.21 -0.01 -0.10 -0.20 0.00 

 Daily 3.5 0.6 ref.   ref.   ref.   

16 (personal finances) Limited 3.0 0.9 -0.31 -0.44 -0.18 -0.12 -0.26 0.02 -0.10 -0.24 0.03 

 Regular 3.2 0.8 -0.13 -0.25 -0.02 -0.09 -0.20 0.02 -0.07 -0.18 0.03 

 Daily 3.4 0.7 ref.   ref.   ref.   

17 (faith & worldview matters) Limited 2.2 1.0 -0.57 -0.74 -0.39 -0.36 -0.55 -0.17 -0.36 -0.55 -0.17 

 Regular 2.5 1.0 -0.25 -0.40 -0.09 -0.20 -0.36 -0.05 -0.20 -0.36 -0.05 

 Daily 2.8 1.0 ref.   ref.   ref.   

Note: Regression coefficients (B) and 95% confidence intervals (95%CI) derived from generalized linear models with identity link function, bolded 
if p<.05.  
  


