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Abstract 

Introduction The number of older adults who are cancer survivors is rapidly growing. Evidence is needed to inform 
interventions to support successful aging among older adults (including older adult cancer survivors). Active engage-
ment with life, that is, spending time with family and/or close friends, may be related to health outcomes, but this 
concept remains understudied.

Methods We used survey data to assess active engagement among older adults (ages 50 + years) from seven 
mid-Atlantic US states (n = 2,914), and geocoded their residence to collect collected measures of community avail-
ability of social interaction. Outcomes were physical and mental health-related quality of life (HRQoL), assessed 
with the SF-12. We used multivariable, multilevel linear regression to evaluate relationships between social interac-
tions (i.e., “active engagement with life,” or visiting with family and/or friends at least once per week and having at least 
three close friends, and community-level availability, measured with census tract-level park land and walkability 
and with county-level availability of social associations) and HRQoL. Finally, we explored differences in these relation-
ships by recent cancer survivorship.

Results Overall, 1,518 (52.3%) participants were actively engaged. Active engagement was associated with higher 
physical HRQoL (estimate = 0.94, standard error [SE] = 0.46, p = .04) and mental HRQoL (estimate = 2.10, SE = 0.46, 
p < .001). The relationship between active engagement and physical HRQoL was stronger for recent cancer survivors 
(estimate = 4.95, SE = 1.84, p < .01) than for the general population (estimate = 1.10, SE = 0.43, p = .01). Community-level 
availability of social interaction was not associated with HRQoL.

Conclusion Our analysis demonstrated promising associations between active engagement with life and HRQoL 
among older adults, with large benefits for older cancer survivors. Additional research is needed on how active 
engagement is associated with better HRQoL, which can inform future policies and programs to optimize the aging 
process in the US.
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Older adults comprise one of the fastest-growing sub-
categories of the cancer survivor population [1]. Cancer 
diagnoses among individuals ages 65 + years are expected 
to double in the next decade, and they will account for 
67% of new cancer cases [2]. In addition, advances in 
screening, treatment, and supportive care have resulted 
in improved cancer outcomes, increasing the number of 
older adult cancer survivors [3]. Cancer diagnosis and 
treatment can negatively impact survivors’ physical and 
emotional health for years [4], with consequences across 
several domains, e.g., relationships, finances, healthcare 
seeking, and activities of daily living [5].

For cancer survivors and other older adults, maintain-
ing health is a crucial part of aging. The normal aging 
process is highly nuanced, including the distinction 
between “usual” and “successful” aging introduced by 
Rowe and Kahn [6–8] in the 1980s. Usual aging is char-
acterized by non-pathological, age-related cognitive and 
physical losses, while successful aging harnesses lifestyle 
factors (e.g., healthy diet) and psychosocial processes 
(e.g., social support) to moderate the aging process. 
Successful aging is characterized by three measurable 
components: (1) minimal disease and disability, (2) high 
mental and physical functioning, and (3) “active engage-
ment with life” [7, 9]. This latter component encompasses 
having high-quality social/interpersonal relationships 
and engaging in meaningful activity [8, 10, 11]. Active 
engagement in social relationships can provide a sense of 
belonging, social identity, and fulfilment [12], and subop-
timal engagement has been associated with physical inac-
tivity, prolonged sitting time, unhealthy sleep duration, 
perceived depression, poor self-rated health, and lower 
health-related quality of life (HRQoL) among older adults 
[12–14]. These relationships hold true for older cancer 
survivors, as well [15–18].

Supportive environments can foster active engagement 
with life among older adults. Community gerontology 
[19, 20] emphasizes the importance of the built and natu-
ral environment for shaping social interactions and indi-
vidual behaviour [21]. A key aspect of the environment 
relevant to active engagement is the availability of ‘third 
places’ [22] (i.e., places outside of home or work, such as 
libraries and bowling alleys) for older adults to gather and 
interact [23, 24]. However, the relationship between com-
munity-level availability of venues for social interactions 
and individual-level active engagement, as well as the 
impact of these variables on health among older adults, 
is understudied. In particular, the impact of community- 
and individual-level social interactions on health among 
older cancer survivors is not well understood, especially 
in the context of their complex health needs [3, 4].

The purpose of this study is to examine the relation-
ships among community-level availability of ‘third places’ 

for social interaction, individual-level active engagement 
with life, and individual-level physical and mental HRQoL 
scores among older adults. Further, we contrasted these 
relationships for older cancer survivors compared to 
other older adults. The findings have implications for pro-
grams and policies to improve health and HRQoL among 
the growing population of older adults, including older 
cancer survivors.

Materials and methods
Data source
We conducted a secondary analysis of a dataset focused 
on social cohesion and health outcomes among adults 
ages 50 + years in seven mid-Atlantic states (Delaware, 
Maryland, Ohio, Pennsylvania, New Jersey, New York, 
and West Virginia). Eligibility criteria included being 
comfortable completing the survey in English and able 
to provide informed consent. Participants were recruited 
through the online survey research group Qualtrics 
in February-August 2021. Full details on study design, 
recruitment, and data collection are available elsewhere 
[25]. Overall, 2,966 participants completed the survey.

Then, we used data provided by Qualtrics to geocode 
participants’ residence. Our analytic sample includes 
2,914 participants (98.3%) who were successfully geo-
coded to a census tract and county within our target 
region.

Measures
Key study concepts were social interaction, cancer sur-
vivorship, sociodemographic characteristics, and health 
outcomes. These concepts were drawn from self-reported 
survey responses and geocoded data.

Social interaction
The primary measure of social integration was ‘active 
engagement with life’ [6], operationalized as (1) visiting 
with family and/or friends 1 + times per week and (2) 
having 3 + close friends [26]. Participants were coded as 
‘actively engaged’ if they met both criteria, and all others 
were coded as ‘not actively engaged.’ Although this con-
cept was originally proposed by Rowe and Kahn in the 
1980s [6], relatively few studies have analyzed it empiri-
cally; however, among published studies, active engage-
ment has been associated with better quality of life, even 
after adjusting for age-associated illness [26, 27]. In our 
sample, participants’ reported frequency of visiting with 
friends and the number of close friends were weakly cor-
related (r = 0.14, p < 0.001).

In addition, we gathered census tract- and county-level 
measures reflecting the availability or potential for social 
interaction within a given community. At the census tract 
level, we included the percent of land defined as a park 
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(according to OpenStreetMap, potential range: 0–100%), 
as well as the walkability score developed by the Environ-
mental Protection Agency (potential range: 1–20, with 
higher scores indicating greater walkability) [28]. At the 
county level, we included the number of social associa-
tions (e.g., civic associations, sports organizations, reli-
gious organizations) per 10,000 population, drawn from 
the County Health Rankings dataset (observed range: 
2.7–28.9) [29].

Cancer survivorship
We assessed recent cancer survivorship status using one 
item from a modified Charlson Comorbidity Index [30]. 
The item asked, “As far as you know do you have any 
of the following health conditions at the present time? 
Cancer diagnosed in the past 3 years?” Participants who 
selected “yes” were categorized as cancer survivors, and 
participants who selected “no” were categorized as gen-
eral population.

Sociodemographic characteristics
We assessed a number of sociodemographic charac-
teristics based on their established relationships with 
health outcomes. These characteristics were sex (male or 
female), age group (< 65 years or 65 + years), race/ethnic-
ity (non-Hispanic White; non-Hispanic Black; Hispanic; 
or Other), sexual orientation (straight/heterosexual or 
lesbian, gay, or bisexual), marital status (married/living 
as married, widowed, or other), educational attainment 
(high school degree or less; greater than a high school 
degree but less than a 4-year college degree; or 4-year 
college degree or higher), and annual household income 
($0–49,999; $50,000–99,999; or $100,000 or more). We 
also assessed residential stability (i.e., having lived in 
the same house for < 10 years or 10 + years). We catego-
rized participants as urban or rural using the 2013 USDA 
county-level rural–urban continuum codes [31].

Health outcomes
We assessed physical and mental HRQoL using the SF-12 
instrument, which has demonstrated adequate psycho-
metric properties in several studies of the general popu-
lation [32]. Participants responded to 12 items, which 
we used to generate the physical health T-score and the 
mental health T-score, separately, using standard scor-
ing procedures. Scores range from 0 to 100, with higher 
scores indicating higher HRQoL.

Statistical analysis
First, to describe the sample, we generated summary statis-
tics of the participants’ sociodemographic characteristics. 
Then, we assessed differences in these sociodemographic 
characteristics for participants who were categorized as 

‘not actively engaged’ compared to ‘actively engaged’ using 
chi-square tests.

Next, we generated summary statistics for the physi-
cal and mental HRQoL scores. We estimated unadjusted 
associations for each sociodemographic characteristic 
and social interaction variable with each HRQoL score 
using bivariate linear regression models, adjusting for 
clustering by census tract. From these models, we report 
the effect estimate (est.) and standard error (SE) of each 
association.

In addition, we used moderation analysis procedures 
to evaluate whether the observed relationships varied for 
cancer survivors compared to other older adults. To do 
so, we added to the bivariate regression models a mul-
tiplicative interaction term for each sociodemographic 
characteristic and social interaction variable (separately) 
with cancer survivorship status. We used the Wald chi-
square statistic to evaluate whether the interaction term 
contributed significantly to the explanatory power of the 
model. For interaction terms with p < 0.10 and for the 
interaction with active engagement (planned a priori), we 
probed the interaction by stratifying the data by cancer 
survivorship and re-estimating the association between 
the moderating variable and the HRQoL score.

Finally, we estimated adjusted associations between 
sociodemographic characteristics and social interaction 
variables with physical HRQoL and with mental HRQoL 
using multivariable linear regression models, adjusting 
for clustering by census tract.

Statistical analyses used a two-sided p-value of 0.05, 
except tests of interaction, which used a two-sided 
p-value of 0.10. Analyses were conducted with SAS ver-
sion 9.4 (Cary, NC). Study procedures and analysis for 
this project were approved by the Penn State College of 
Medicine Institutional Review Board/Human Subjects 
Protection Office.

Results
Among the 2,914 participants, 189 (6.6%) were recent 
cancer survivors (Table  1). Participants were predomi-
nantly non-Hispanic White (78.2%), straight/hetero-
sexual (96.2%), and married/living as married (60.4%). 
Most participants (71.1%) had lived in the same home for 
10 + years, and 63.2% lived in an urban county.

Overall, 1,383 (47.7%) participants were categorized as 
‘not actively engaged,’ and 1,518 (52.3%) were categorized 
as ‘actively engaged’ (Table 1). Compared to participants 
who were not actively engaged, participants who were 
actively engaged lived in census tracts with lower percent 
park land and lower walkability scores (both p < 0.05). 
Active engagement also varied by participant sex, age 
group, race/ethnicity, marital status, educational attain-
ment, and annual household income (all p < 0.05).
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Social interaction and physical HRQoL
On average, participants’ physical HRQoL score 
was 46.45 (SE = 0.22). In bivariate analysis, physi-
cal HRQoL was higher for actively engaged par-
ticipants (mean = 47.10, SE = 0.29) compared to not 
actively engaged participants (mean = 45.74, SE = 0.33) 

(est. = 1.36, SE = 0.44, p < 0.01; Table 2, Fig. 1). In addi-
tion, physical HRQoL was positively associated with 
census tract-level walkability and negatively associated 
with county-level social associations (both p < 0.01; 
Table 2). Physical HRQoL also varied by recent cancer 
survivorship, marital status, educational attainment, 

Table 1 Descriptive statistics for analytic sample of older adults (ages 50 + years) in seven mid-Atlantic states (n = 2,914), stratified by 
active engagement with life

Overall Not actively engaged 
(n = 1,383)

Actively engaged (n = 1,518)

mean SE mean SE mean SE p

Percent of park land (census tract) 8.10 0.57 8.84 0.73 7.45 0.56 0.03

Walkability score (census tract) 10.34 0.12 10.54 0.15 10.17 0.13 0.01

Social associations (county) 10.12 0.12 9.97 0.15 10.25 0.13 0.06

n % n % n % p

Recent cancer survivorship 0.40

 General population 2,658 93.4 1,261 93.8 1,388 93.0

 Cancer survivor 189 6.6 83 6.2 104 7.0

Sex 0.04

 Male 1,234 42.4 558 40.4 670 44.2

 Female 1,676 57.6 824 59.6 845 55.8

Age group  < .01

 50–65 years 1,208 41.5 614 44.5 587 38.7

 65 + years 1,702 58.5 767 55.5 929 61.3

Race/ethnicity  < .001

 Non-Hispanic White 2,278 78.2 1,015 73.4 1,251 82.4

 Non-Hispanic Black 312 10.7 187 13.5 125 8.2

 Hispanic 97 3.3 52 3.8 45 3.0

 Other 227 7.8 129 9.3 97 6.4

Sexual orientation 0.84

 Straight/heterosexual 2,786 96.2 1,320 96.3 1,458 96.4

 Lesbian, gay, or bisexual 109 3.8 51 3.7 54 3.6

Marital status  < .001

 Married/living as married 1,758 60.4 796 57.6 956 63.0

 Widowed 313 10.7 136 9.8 174 11.5

 Other 842 28.9 451 32.6 387 25.5

Educational attainment  < .01

 High school degree or less 684 23.5 360 26.1 317 20.9

 Less than college degree 1,021 35.1 476 34.5 544 35.9

 College degree or higher 1,204 41.4 545 39.5 656 43.2

Annual household income  < .001

 $0–49,999 1,280 44.0 691 50.0 582 38.5

 $50,000–99,999 974 33.5 436 31.6 535 35.4

 $100,000 or more 652 22.4 254 18.4 396 26.2

Residential stability 0.05

  < 10 years 838 28.9 420 30.5 413 27.3

 10 + years 2,064 71.1 955 69.5 1,102 72.7

Rurality 0.81

 Urban 1,841 63.2 872 63.1 964 63.5

 Rural 1,073 36.8 511 36.9 554 36.5
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Table 2 Associations between social interaction, cancer survivorship, and sociodemographic characteristics with physical health-
related quality of life scores among older adults (ages 50 + years) in seven mid-Atlantic states (n = 2,914)

Est. estimate, SE standard error, ref reference category

Bivariate models Multivariable model

mean SE est SE p est SE p

Social interaction

 Active engagement (individual)

  Not actively engaged 45.74 0.33 (ref ) (ref )

  Actively engaged 47.10 0.29 1.36 0.44  < .01 0.94 0.46 0.04

Percent of park land (census tract) -0.01 0.02 0.48 -0.02 0.02 0.27

Walkability score (census tract) 0.17 0.06  < .01 0.03 0.07 0.67

Social associations (county) -0.16 0.06  < .01 0.03 0.07 0.69

Cancer survivorship

 Recent cancer survivorship

  General population 46.88 0.22 (ref ) (ref )

  Cancer survivor 42.03 0.93 -4.85 0.95  < .001 -4.75 1.02  < .001

Sociodemographic characteristics

 Sex

  Male 46.64 0.32 (ref ) (ref )

  Female 46.28 0.29 -0.35 0.43 0.41 0.29 0.47 0.54

Age group

 50–65 years 46.18 0.35 (ref ) (ref )

 65 + years 46.64 0.28 0.46 0.44 0.30 0.05 0.47 0.91

Race/ethnicity

 Non-Hispanic White 46.42 0.25 (ref ) (ref )

 Non-Hispanic Black 45.74 0.62 -0.68 0.67 0.32 0.63 0.77 0.41

 Hispanic 46.46 1.22 0.04 1.24 0.97 0.37 1.47 0.80

 Other 47.73 0.65 1.32 0.70 0.06 0.56 0.72 0.43

Sexual orientation

 Straight/heterosexual 46.51 0.22 (ref ) (ref )

 Lesbian, gay, or bisexual 44.46 1.19 -2.06 1.21 0.09 -0.89 1.18 0.45

Marital status

 Married/living as married 47.17 0.27 (ref ) (ref )

 Widowed 43.80 0.69 -3.37 0.75  < .001 -2.49 0.88  < .01

 Other 45.93 0.41 -1.25 0.48  < .001 -0.23 0.57 0.69

Educational attainment

 High school degree or less 44.42 0.46 (ref ) (ref )

 Less than college degree 44.73 0.38 0.31 0.58 0.60 -0.39 0.66 0.55

 College degree or higher 49.07 0.28 4.65 0.54  < .001 2.45 0.66  < .001

Annual household income

 $0–49,999 43.93 0.34 (ref ) (ref )

 $50,000–99,999 47.74 0.35 3.81 0.48  < .001 2.48 0.58  < .001

 $100,000 or more 49.34 0.38 5.41 0.50  < .001 2.81 0.67  < .001

Residential stability

  < 10 years 44.87 0.41 (ref ) (ref )

 10 + years 47.11 0.25 2.24 0.48  < .001 1.59 0.52  < .01

Rurality

 Urban 47.52 0.26 (ref ) (ref )

 Rural 44.62 0.36 -2.91 0.44  < .001 -1.77 0.52  < .001
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annual household income, residential stability, and 
rurality (all p < 0.001).

In exploratory moderation analysis of differences 
in these relationships by recent cancer survivorship, 
we found evidence for one interaction. The relation-
ship between active engagement and physical HRQoL 
depended on cancer survivorship status (interaction 
p = 0.05). Specifically, among the general population, 
physical HRQoL was higher for actively engaged ver-
sus not actively engaged participants (mean = 47.40, 
SE = 0.29, and mean = 46.29, SE = 0.34, respectively; 
bivariate est. = 1.10, SE = 0.43, p = 0.01), and among 
cancer survivors, this relationship was even stronger 
(mean = 44.29, SE = 1.22, and mean = 39.34, SE = 1.40, 
respectively; bivariate est. = 4.95, SE = 1.84, p < 0.01) 
(Fig. 2A; for multivariable estimates stratified by cancer 
survivorship status, see Supplementary Table S1).

In multivariable analysis, active engagement was 
associated with higher physical HRQoL, even after 
adjusting for cancer and sociodemographic character-
istics (est. = 0.94, SE = 0.46, p = 0.04) (Table 2). Physical 
HRQoL was negatively associated with recent cancer 
survivorship (est. = -4.75, SE = 1.02, p < 0.001). In addi-
tion, physical HRQoL was higher for participants with 
greater educational attainment, household income, and 
residential stability, and it was lower for widowed par-
ticipants and rural participants, compared to their ref-
erence groups (all p < 0.01).

Social interaction and mental HRQoL
On average, participants’ mental HRQoL score was 50.22 
(SE = 0.22). In bivariate analysis, mental HRQoL was 
higher for actively engaged participants (mean = 51.33, 
SE = 0.28) compared to not actively engaged participants 
(mean = 49.03, SE = 0.33) (est. = 2.30, SE = 0.43, p < 0.001; 
Table 3, Fig. 1). None of the other social interaction vari-
ables was associated with mental HRQoL in bivariate 
analysis. Mental HRQoL varied by recent cancer survi-
vorship, sex, age group, race/ethnicity, sexual orientation, 
marital status, annual household income, residential sta-
bility, and rurality (all p < 0.05).

In exploratory moderation analysis of differences 
in these relationships by recent cancer survivorship, 
we found evidence for one interaction. The relation-
ship between residential stability and mental HRQoL 
depended on cancer survivorship status (interaction 
p = 0.10). Specifically, among the general population, 
mental HRQoL was higher for participants who had 
been living in the same home for 10 + years compared 
to < 10  years (mean = 51.11, SE = 0.26, and mean = 49.17, 
SE = 0.45, respectively; est. = 1.93, SE = 0.48, p < 0.001), 
and among cancer survivors, this relationship was even 
stronger (mean = 49.98, SE = 1.08, and mean = 44.56, 
SE = 1.71, respectively; est. = 5.42, SE = 1.94, p < 0.01). 
We also probed the interaction for active engagement 
(interaction p = 0.16), finding that, mental HRQoL 
was higher for actively engaged versus not actively 

Fig. 1 Physical and mental health-related quality of life (HRQoL) scores by ‘active engagement with life’ among older adults (ages 50 + years) 
in seven mid-Atlantic states (n = 2,914) (error bars indicate 95% confidence intervals)
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engaged participants, both among the general popu-
lation (mean = 51.59, SE = 0.28, and mean = 49.47, 
SE = 0.35, respectively; est. = 2.11, SE = 0.44, p < 0.001) 
and among cancer survivors (mean = 50.31, SE = 1.15, 
and mean = 45.48, SE = 1.48, respectively; est. = 4.83, 
SE = 1.84, p < 0.01) (Fig. 2B).

In multivariable analysis, active engagement was associ-
ated with higher mental HRQoL, even after adjusting for 
cancer and sociodemographic characteristics (est. = 2.10, 

SE = 0.46, p < 0.001) (Table  3). None of the other social 
interaction variables was associated with mental HRQoL 
in multivariable analysis. Mental HRQoL was negatively 
associated with recent cancer survivorship (est. = -2.96, 
SE = 1.03, p < 0.01). In addition, mental HRQoL was higher 
for participants in the older age group, with non-Hispanic 
Black or Other race/ethnicity, and with greater household 
income, and it was lower for participants who were female 
or with ‘other’ marital status (all p < 0.05; Table 2).

Fig. 2 Physical (panel A) and mental (panel B) health-related quality of life (HRQoL) scores by ‘active engagement with life’ and recent cancer 
survivorship status among older adults (ages 50 + years) in seven mid-Atlantic states (n = 2,914) (error bars indicate 95% confidence intervals)
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Table 3 Associations between social interaction, cancer survivorship, and sociodemographic characteristics with mental health-
related quality of life scores among older adults (ages 50 + years) in seven mid-Atlantic states (n = 2,914)

Est. estimate, SE standard error, ref reference category

Bivariate models Multivariable model

mean SE est SE p est SE p

Social interaction

 Active engagement (individual)

  Not actively engaged 49.03 0.33 (ref ) (ref )

  Actively engaged 51.33 0.28 2.30 0.43  < .001 2.10 0.46  < .001

Percent of park land (census tract) -0.02 0.01 0.24 -0.02 0.01 0.16

Walkability score (census tract) 0.03 0.06 0.59 -0.01 0.07 0.93

Social associations (county) -0.13 0.07 0.06 -0.06 0.07 0.42

Cancer survivorship

 Recent cancer survivorship

  General population 50.56 0.22 (ref ) (ref )

  Cancer survivor 48.14 0.95 -2.42 0.96 0.01 -2.96 1.03  < .01

Sociodemographic characteristics

 Sex

  Male 51.60 0.32 (ref ) (ref )

  Female 49.22 0.29 -2.38 0.43  < .001 -1.50 0.48  < .01

Age group

 50–65 years 47.87 0.36 (ref ) (ref )

 65 + years 51.89 0.27 4.03 0.46  < .001 3.74 0.50  < .001

Race/ethnicity

 Non-Hispanic White 50.12 0.25 (ref ) (ref )

 Non-Hispanic Black 50.32 0.67 0.19 0.71 0.79 2.27 0.79  < .01

 Hispanic 47.90 1.26 -2.22 1.28 0.08 0.08 1.50 0.96

 Other 51.97 0.70 1.84 0.74 0.01 2.37 0.85  < .01

Sexual orientation

 Straight/heterosexual 50.33 0.22 (ref ) (ref )

 Lesbian, gay, or bisexual 47.48 1.30 -2.85 1.31 0.03 -1.68 1.41 0.23

Marital status

 Married/living as married 51.48 0.26 (ref ) (ref )

 Widowed 48.85 0.71 -2.62 0.75  < .001 -2.40 0.86  < .01

 Other 48.09 0.45 -3.39 0.52  < .001 -2.27 0.58  < .001

Educational attainment

 High school degree or less 50.04 0.47 (ref ) (ref )

 Less than college degree 49.50 0.39 -0.54 0.61 0.38 -1.59 0.65 0.01

 College degree or higher 50.96 0.31 0.92 0.56 0.10 -1.26 0.65 0.05

Annual household income

 $0–49,999 48.18 0.37 (ref ) (ref )

 $50,000–99,999 51.65 0.36 3.48 0.53  < .001 1.76 0.61  < .01

 $100,000 or more 52.04 0.38 3.87 0.52  < .001 1.67 0.69 0.01

Residential stability

  < 10 years 48.56 0.44 (ref ) (ref )

 10 + years 50.92 0.26 2.35 0.51  < .001 0.94 0.53 0.08

Rurality

 Urban 50.77 0.26 (ref ) (ref )

 Rural 49.27 0.38 -1.51 0.46  < .01 -0.34 0.54 0.53
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Discussion
In this secondary data analysis of older adults in 
seven mid-Atlantic states, we examined the relation-
ships among community-level availability of resources 
for social interaction, individual-level active engage-
ment with life, and individual-level physical and mental 
HRQoL scores. Findings suggest that actively-engaged 
older adults experience better health compared to older 
adults who are not actively engaged. In the final mod-
els, active engagement was associated with higher men-
tal HRQoL (+ 2.10 points, p < 0.001), which represents 
a clinically-significant difference for this outcome [33]. 
The association between active engagement and physical 
HRQoL was smaller, but still meaningful (+ 0.94 points, 
p = 0.04). Our findings demonstrate the importance of 
the concept of “active engagement with life” [7, 9] for 
maintaining HRQoL in older adulthood, which can lead 
to improved clinical outcomes, such as reduced depres-
sive and gastrointestinal symptoms [34]. For recent 
cancer survivors, the relationship between active engage-
ment with life and physical HRQoL was even stronger 
than for the general population (interaction p = 0.05). 
Supporting older cancer survivors’ HRQoL is crucial, 
because poor HRQoL has been associated previously 
with frailty, pain, and fatigue [35]. However, meso-level 
variables – reflecting the availability of ‘third places’ for 
community members to interact – were not related to 
older adults’ HRQoL in the final models. These findings 
have implications for community care for older adults, 
including older cancer survivors, to support successful 
aging. Future qualitative research is needed to identify 
facilitators and barriers to active engagement with life 
among older adults, as well as intervention studies evalu-
ating the causal relationship between active engagement 
and HRQoL/clinical outcomes.

The concept of “active engagement with life” [7, 9] and 
its relevance to health outcomes, is not well studied [9], 
and additional research is needed to clarify its impor-
tance. To date, most research into active engagement and 
health has focused on elderly samples (ages 60 + years) 
[36–38], which limits insights into the earlier phases of 
the aging process. Although the current study included 
participants as young as 50 years, additional research is 
needed to understand longitudinal and life course influ-
ences on the relationship between active engagement and 
health across younger decades. Interestingly, in our sam-
ple, active engagement was more common among the 
65 + year age group than the 50–65 year age group, which 
resonates with existing literature demonstrating that sen-
ior adults (ages 65 +) cultivate vibrant and satisfactory 
social relationships [39]. Another explanation for this age 
difference in active engagement is that social well-being 
improves physiological functioning and survival into 

older age [40, 41]. Further, some research indicates that 
active engagement may hold more or less importance 
for aging across different cultural groups [42] or nations 
[43–46]. For example, Mjelde-Mossey and colleagues [46] 
suggest that, in traditional Chinese culture, older adults 
maintain highly-integrated and valued relationships with 
their family members, which could impact the relation-
ship between active engagement and health. In the cur-
rent study, we identified differences in active engagement 
across several sociodemographic characteristics (e.g., 
sex, race/ethnicity, educational attainment). Cross-cul-
tural studies of the psychometric properties of active 
engagement measures could quantify these differences 
in response patterns and their implications for health. In 
addition, additional research is needed on how the rela-
tionship between active engagement and health differs 
from other concepts capturing dimensions of social life, 
such as loneliness. While active engagement is meas-
ured in terms of people’s social behaviors (i.e., having and 
spending time with family and friends [26]), loneliness 
refers to people’s perceptions about the quality of their 
social activities [47, 48]. These concepts are distinct but 
interrelated, and increasing “active engagement” may be 
especially challenging for people experiencing loneliness 
[47, 49]. Active engagement, loneliness, and other dimen-
sions of social life may impact health through shared 
mechanisms, such as psychological processes related 
to stress perception [47]. Finally, it should be noted that 
we hypothesized a process by which active engagement 
leads to higher HRQoL, but the reverse relationship is 
also possible, i.e., that people with higher HRQoL may be 
more willing and able to actively engage with their social 
contacts. Future studies should parse the temporality of 
this relationship. In summary, active engagement with 
life has demonstrated promising associations with health 
outcomes in the current study, but additional research 
is needed to identify for whom and how this concept 
impacts health.

We extended our analysis of active engagement and 
HRQoL by incorporating meso-level variables capturing 
availability of social interaction in participants’ commu-
nities. In bivariate models, census tract-level walkability 
and county-level social associations were associated with 
physical HRQoL, but these relationships lost statisti-
cal significance in the adjusted multivariable models. 
This could suggest that other variables in the adjusted 
models (e.g., active engagement with life) contribute to 
the relationship between these meso-level variables and 
physical HRQoL. For example, walkability may be asso-
ciated with greater active engagement, which in turn 
contributes to better physical HRQoL. More broadly, 
these findings provide qualified support for community 
gerontology frameworks that emphasize the importance 
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of environmental factors for health among older adults 
[19, 20]. That is, some of the environmental factors we 
assessed were associated with physical HRQoL among 
older adults in the bivariate analyses, but lost statistical 
significance after controlling for individual-level factors, 
suggesting that these latter factors are more immediately 
related to HRQoL. Future longitudinal and qualitative 
research studies should examine how meso-level factors 
influence HRQoL and other health outcomes.

The observed association between active engagement 
and HRQoL outcomes was greater for recent cancer sur-
vivors compared to other older adults (physical HRQoL: 
interaction p = 0.05; mental HRQoL: interaction p = 0.16). 
Consistent with our findings, prior research suggests 
that social support is associated with reduced mortality, 
depression, and anxiety among older cancer survivors 
[50]. Active engagement may be particularly important 
for older cancer survivors compared to other older adults 
as a result of the new and multiple social support needs 
of cancer survivorship. For example, cancer survivors 
often require social support for survivorship care plan-
ning, travelling to and from medical appointments, and 
managing emotional and physical symptoms related to 
cancer treatment during their reintegration into the com-
munity after treatment [51, 52]. However, over two-thirds 
of older adult cancer survivors report one or more unmet 
social support needs [53]. Additional research is needed 
to investigate changes in older adult cancer survivors’ 
social needs during acute and long-term survivorship, 
and to develop interventions targeting HRQoL through 
active engagement with life and social support. This area 
of research will become increasingly important as the 
number of older cancer survivors increases dramatically 
in the coming decades [1, 2, 54].

Importantly, the results described above are in addition 
to demonstrated differences in HRQoL by participants’ 
sociodemographic characteristics. In the final multivari-
able model, physical HRQoL varied by marital status, 
educational attainment, household income, residential 
stability, and rurality. Similarly, mental HRQoL varied 
by sex, age group, race/ethnicity, marital status, educa-
tional attainment, and household income. Many of these 
relationships are well-established in the research litera-
ture on older adults and on cancer survivors [55–57]. 
The implications of the findings from the current study, 
however, emphasize that experiences of individual- and 
community-level social engagement are not adequate to 
completely overcome the impact of social determinants 
of health for HRQoL among older adults. In particular, 
certain socioeconomic indicators, that is, education and 
income, were associated with both physical and mental 
HRQoL. These factors can impact quality of life through 
several mechanisms, such as impacting a person’s access 

to health-promoting resources and opportunities [58], 
and our findings indicate that these pathways persist into 
older adulthood.

Limitations and strengths
This study has limitations. Study implications are limited 
by potential bias in self-reported survey data [59] and 
a regional, non-representative sample of older adults. 
Another limitation is that the data leveraged recent 
cancer status, which may be a time period when active 
engagement with life and a supportive social environ-
ment impacts cancer survivors’ transition from active 
treatment to survivorship and reintegration into the 
community [60]. The limited, self-reported nature of can-
cer survivorship also precludes analysis of cancer type, 
time since diagnosis, impacts of cancer treatment, remis-
sion status, and other important factors that could influ-
ence survivorship outcomes. Given these limitations, 
our findings should be considered hypothesis-generating 
and should be used to inform more nuanced analyses of 
the cancer survivorship process. Further, data collection 
occurred through an online interface, which limits the 
sample to older adults with access and familiarity with 
digital surveys. Strengths of this study include the analy-
sis of a large, geocoded sample of older adults. Further, 
this study represents a novel examination of a relatively 
understudied concept, i.e., active engagement in life, by 
cancer survivorship status and in concert with other mul-
tilevel variables that impact health among older adults.

Conclusions
In conclusion, active social engagement was positively 
associated with physical and mental HRQoL among older 
adults (ages 50 +) in the mid-Atlantic region of the US. 
The positive relationship between active engagement 
and physical HRQoL was even stronger for recent cancer 
survivors compared to other older adults. Given the rap-
idly increasing population of cancer survivors and older 
adults in the US, evidence-based, community-located 
interventions are needed to support health among this 
population. Research, policy, and community develop-
ment efforts could create opportunities for older adults 
to meaningfully engage with their friends and family as a 
way to optimize health outcomes for older adults.

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12955- 024- 02281-8.

Supplementary Material 1. Supplementary Table S1. Multivariable associa-
tions between individual-, census tract-, and county-level variables with 
physical health-related quality of life scores among older adults, stratified 
by cancer survivorship status.

https://doi.org/10.1186/s12955-024-02281-8
https://doi.org/10.1186/s12955-024-02281-8


Page 11 of 12Moss et al. Health and Quality of Life Outcomes           (2024) 22:67  

Authors’ contributions
All authors contributed to the study conception and analysis. Data collection, 
study management, and formal analysis were performed by J.M. All authors 
contributed to the first draft of the manuscript, commented on previous ver-
sions of the manuscript, and read and approved the final manuscript.

Funding
This study was supported by the Penn State College of Medicine Department 
of Family and Community Medicine. No external funding was received to 
support this study.

Availability of data and materials
Deidentified survey data are available upon request from the first author.

Declarations

Declarations
Ethics approval and consent to participate: Study procedures and 
analysis for this project were approved by the Penn State College of Medicine 
Institutional Review Board/Human Subjects Protection Office (protocol 
number 16024).
Informed consent was obtained from all participants included in the study.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1 Department of Family and Community Medicine, Department of Public 
Health Sciences, Penn State College of Medicine, The Pennsylvania State 
University, 90 Hope Drive, #2120E, MC A172, P.O. Box 855, Hershey, PA 17033, 
USA. 2 College of Nursing, Michigan State University, East Lansing, MI 48824, 
USA. 3 Penn State Ross and Carol Nese College of Nursing, University Park, PA 
16803, USA. 

Received: 10 April 2024   Accepted: 7 August 2024

References
 1. Miller KD, et al. Cancer treatment and survivorship statistics, 2019. CA 

Cancer J Clin. 2019;69(5):363–85.
 2. Pilleron S, et al. Global cancer incidence in older adults, 2012 and 2035: A 

population-based study. Int J Cancer. 2019;144(1):49–58.
 3. Fitch MI, et al. Challenges of Survivorship for Older Adults Diagnosed with 

Cancer. Curr Oncol Rep. 2022;24(6):763–73.
 4. Hamood R, et al. Chronic pain and other symptoms among breast cancer 

survivors: prevalence, predictors, and effects on quality of life. Breast 
Cancer Res Treat. 2018;167(1):157–69.

 5. Treanor C, Donnelly M. Late effects of cancer and cancer treatment–the 
perspective of the patient. Support Care Cancer. 2016;24(1):337–46.

 6. Rowe JW, Kahn RL. Human aging: usual and successful. Science. 
1987;237(4811):143–9.

 7. Rowe JW, Kahn RL. Successful aging. Gerontologist. 1997;37(4):433–40.
 8. Rowe JW, Kahn RL. Successful Aging 2.0: Conceptual Expansions for the 

21st Century. J Gerontol B Psychol Sci Soc Sci. 2015;70(4):593–6.
 9. Liffiton JA, et al. Successful aging: how does physical activity influence 

engagement with life? European Review of Aging and Physical Activity. 
2012;9(2):103–8.

 10. Sanghee Lee R, et al. Benefits of volunteering on resilience with aging: a 
case study. Ann Leis Res. 2023:1–22.

 11. Steptoe A, Fancourt D. Leading a meaningful life at older ages and its 
relationship with social engagement, prosperity, health, biology, and 
time use. Proc Natl Acad Sci U S A. 2019;116(4):1207–12.

 12. Luo M, et al. Social engagement pattern, health behaviors and subjective 
well-being of older adults: an international perspective using WHO-SAGE 
survey data. BMC Public Health. 2020;20(1):99.

 13. Cramm JM, van Dijk HM, Nieboer AP. The importance of neighborhood 
social cohesion and social capital for the well being of older adults in the 
community. Gerontologist. 2013;53(1):142–52.

 14. Cornwell EY, Waite LJ. Social disconnectedness, perceived isolation, and 
health among older adults. J Health Soc Behav. 2009;50(1):31–48.

 15. Guida JL, et al. Social Relationships and Functional Impairment in Aging 
Cancer Survivors: A Longitudinal Social Network Study. Gerontologist. 
2020;60(4):607–16.

 16. Mols F, et al. Quality of life among long-term breast cancer survivors: a 
systematic review. Eur J Cancer. 2005;41(17):2613–9.

 17. Paterson C, et al. Exploring the relationship between coping, social 
support and health-related quality of life for prostate cancer survivors: a 
review of the literature. Eur J Oncol Nurs. 2013;17(6):750–9.

 18. Rivera-Rivera JN, Badour CL, Burris JL. The association between psycho-
logical functioning and social support and social constraint after cancer 
diagnosis: a 30-day daily diary study. J Behav Med. 2021;44(3):355–67.

 19. Greenfield EA, et al. Community Gerontology: A Framework for Research, 
Policy, and Practice on Communities and Aging. Gerontologist. 
2019;59(5):803–10.

 20. Lawton MP, Nahemow L. Ecology and the aging process, in The psychol-
ogy of adult development and aging. Eisdorfer C, Latwon MP, editors. 
American Psychological Association; 1973.  p. 619–74.

 21. Quattrini S, et al. Identifying Active Ageing Policy Needs at the Meso-
Level. Sustainability. 2024;16(1):437.

 22. Rhubart D, Kowalkowski J, Pillay T. Third places in rural America: 
Prevalence and disparities in use and meaningful use. J Rural Stud. 
2023;104:103153.

 23. Finlay J, et al. Neighborhood active aging infrastructure and cogni-
tive function: A mixed-methods study of older Americans. Prev Med. 
2021;150:106669.

 24. Rhubart D, et al. Sociospatial Disparities in “Third Place” Availability in the 
United States. Socius. 2022;8:1–11.

 25. Moss JL, et al. The role of social cohesion in explaining rural/urban differ-
ences in healthcare access and health status among older adults in the 
mid-Atlantic United States. Prev Med. 2023;173:107588.

 26. Montross LP, et al. Correlates of self-rated successful aging among com-
munity-dwelling older adults. Am J Geriatr Psychiatry. 2006;14(1):43–51.

 27. Strawbridge WJ, Wallhagen MI, Cohen RD. Successful aging and 
well-being: self-rated compared with Rowe and Kahn. Gerontologist. 
2002;42(6):727–33.

 28. United States Environmental Protection Agency. National walkability 
index user guide and methodology. 2021. Available from: https:// www. 
epa. gov/ smart growth/ natio nal- walka bility- index- user- guide- and- metho 
dology. Cited 2024.

 29. County Health Rankings & Roadmaps. Explore health rankings. 2024. 
Available from: https:// www. count yheal thran kings. org/ explo re- health- 
ranki ngs. Cited 2024.

 30. Chaudhry S, Jin L, Meltzer D. Use of a self-report-generated Charlson 
Comorbidity Index for predicting mortality. Med Care. 2005;43(6):607–15.

 31. U. S. Department of Agriculture. Rural-Urban Continuum Codes: Over-
view. 2024. Available from: http:// www. ers. usda. gov/ data- produ cts/ rural- 
urban- conti nuum- codes. aspx. Cited 2024.

 32. Ware J Jr, Kosinski M, Keller SD. A 12-Item Short-Form Health Survey: 
construction of scales and preliminary tests of reliability and validity. Med 
Care. 1996;34(3):220–33.

 33. Hays RD, Farivar SS, Liu H. Approaches and recommendations for estimat-
ing minimally important differences for health-related quality of life 
measures. COPD. 2005;2(1):63–7.

 34. Renno-Busch S, et al. Autonomic symptoms in older adults are com-
mon and associated with health-related quality of life. Front Neurol. 
2021;12:757748.

 35. Han CJ, et al. Associations of frailty with symptoms, and HRQOL in older 
cancer survivors after cancer treatments: a systematic review and meta-
analyses. Qual Life Res. 2023;33:583–98.

 36. Baker J, et al. Physical activity and successful aging in Canadian older 
adults. J Aging Phys Act. 2009;17(2):223–35.

 37. Bosnes I, et al. Prevalence and correlates of successful aging in a 
population-based sample of older adults: the HUNT study. Int Psychogeri-
atr. 2017;29(3):431–40.

https://www.epa.gov/smartgrowth/national-walkability-index-user-guide-and-methodology
https://www.epa.gov/smartgrowth/national-walkability-index-user-guide-and-methodology
https://www.epa.gov/smartgrowth/national-walkability-index-user-guide-and-methodology
https://www.countyhealthrankings.org/explore-health-rankings
https://www.countyhealthrankings.org/explore-health-rankings
http://www.ers.usda.gov/data-products/rural-urban-continuum-codes.aspx
http://www.ers.usda.gov/data-products/rural-urban-continuum-codes.aspx


Page 12 of 12Moss et al. Health and Quality of Life Outcomes           (2024) 22:67 

 38. Everard KM, et al. Relationship of activity and social support to the 
functional health of older adults. J Gerontol B Psychol Sci Soc Sci. 
2000;55(4):S208–12.

 39. Luong G, Charles ST, Fingerman KL. Better with age: social relationships 
across adulthood. J Soc Pers Relat. 2011;28(1):9–23.

 40. Brooks KP, et al. Social relationships and allostatic load in the MIDUS 
study. Health Psychol. 2014;33(11):1373–81.

 41. Holt-Lunstad J, Smith TB, Layton JB. Social relationships and mortality risk: 
a meta-analytic review. PLoS Med. 2010;7(7):e1000316.

 42. Tiernan C, et al. Community engagement: an essential component 
of well-being in older African-American adults. Int J Aging Hum Dev. 
2013;77(3):233–57.

 43. Guntupalli AM, Chakraborty S. Active ageing index (AAI) in India: Is the 
approach used in European countries applicable to developing coun-
tries? Building evidence for active ageing policies: active ageing index 
and its potential; 2018. p. 437–63.

 44. Subramaniam M, et al. Successful ageing in Singapore: prevalence 
and correlates from a national survey of older adults. Singapore Med J. 
2019;60(1):22–30.

 45. Buys L, Miller E. The meaning of “active ageing” to older Australians: 
Exploring the relative importance of health, participation and security. 
In: Barr F, editor. Diversity in ageing: Proceedings of the 39th national con-
ference of the Australian association of gerontology. Australia: Australian 
Association of Gerontology; 2006. p. 12–23.

 46. Mjelde-Mossey LA, et al. Relationship between productive activities, 
family relations, and aging well for elders in China. J Ethn Cult Divers Soc 
Work. 2009;18(4):276–92.

 47. US Surgeon General. Our epidemic of loneliness and isolation. The US 
surgeon general’s advisory on the healing effects of social connection 
and community. 2023. Available from: https:// www. hhs. gov/ sites/ defau 
lt/ files/ surge on- gener al- social- conne ction- advis ory. pdf. Cited 2024.

 48. Gerst-Emerson K, Jayawardhana J. Loneliness as a public health issue: the 
impact of loneliness on health care utilization among older adults. Am J 
Public Health. 2015;105(5):1013–9.

 49. National Academies of Sciences, Engineering, and Medicine. Social 
isolation and loneliness in older adults: Opportunities for the health care 
system. Washington, DC: National Academies Press; 2020.

 50. Chambers A, et al. Social support and outcomes in older adults with lung 
cancer. J Geriatr Oncol. 2022;13(2):214–9.

 51. Leow K, Lynch MF, Lee J. Social support, basic psychological needs, and 
social well-being among older cancer survivors. Int J Aging Hum Dev. 
2021;92(1):100–14.

 52. Benyo S, Phan C, Goyal N. Health and well-being needs among head and 
neck cancer caregivers - A systematic review. Ann Otol Rhinol Laryngol. 
2022;132(4):449–59.

 53. Williams GR, et al. Unmet social support needs among older adults with 
cancer. Cancer. 2019;125(3):473–81.

 54. Bluethmann SM, Mariotto AB, Rowland JH. Anticipating the “Silver 
Tsunami”: prevalence trajectories and comorbidity burden among older 
cancer survivors in the United States. Cancer Epidemiol Biomarkers Prev. 
2016;25(7):1029–36.

 55. Han X, et al. Factors associated with health-related quality of life among 
cancer survivors in the United States. JNCI Cancer Spectr. 2021;5(1):1–8.

 56. Richardson LC, et al. Health-related quality of life in cancer survivors 
between ages 20 and 64 years: population-based estimates from the 
behavioral risk factor surveillance system. Cancer. 2008;112(6):1380–9.

 57. Moss JL, et al. Rural-urban differences in health-related quality of life: pat-
terns for cancer survivors compared to other older adults. Qual Life Res. 
2021;30(4):1131–43.

 58. Edgerton JD, Roberts LW, Von Below S. Education and quality of life. In: 
Land KC, Michalos AC, Sirgy MJ, editors. Handbook of social indicators 
and quality of life research. Dordrecht: Springer; 2011. p. 265–96.

 59. Lira B, et al. Large studies reveal how reference bias limits policy applica-
tions of self-report measures. Sci Rep. 2022;12(1):19189.

 60. Mullan F. Seasons of survival: reflections of a physician with cancer. N Engl 
J Med. 1985;313(4):270–3.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://www.hhs.gov/sites/default/files/surgeon-general-social-connection-advisory.pdf
https://www.hhs.gov/sites/default/files/surgeon-general-social-connection-advisory.pdf

	Active social engagement and health among older adults: assessing differences by cancer survivorship status
	Abstract 
	Introduction 
	Methods 
	Results 
	Conclusion 

	Materials and methods
	Data source
	Measures
	Social interaction
	Cancer survivorship
	Sociodemographic characteristics
	Health outcomes

	Statistical analysis

	Results
	Social interaction and physical HRQoL
	Social interaction and mental HRQoL

	Discussion
	Limitations and strengths

	Conclusions
	References


