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Abstract

We examined how physical pain impacts the developmental construct of Awareness of Age-

Related Change (AARC-gains and AARC-losses) and, in turn, how AARC mediates and 

moderates the association between pain and subsequent physical activity. We used longitudinal 

data from 434 participants of the UK PROTECT Study (mean age = 65.5 years; SD = 6.94 years). 

We found that pain in 2019 predicted higher AARC-losses (β =.07; p = .036) and less physical 

activity (β = −.13; p-value = .001) in 2020. Additionally, we found that AARC-losses partially 

mediated, but did not moderate, the association of pain in 2019 and physical activity in 2020. 

AARC-losses may explain physical inactivity in middle-aged and older adults experiencing pain. 

Incorporating developmental constructs such as AARC into theories and empirical studies on pain 

and pain management may be necessary to more fully capture people’s responses to pain.
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A relevant proportion of middle-aged (50–64 years) and older (aged 65 and over) people 

in the United Kingdom experience persistent physical pain (Fayaz et al., 2016; Zimmer et 

al., 2022). Addressing pain is a global health priority because of its impact on people’s 
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well-being and on their ability to carry out daily activities (Goldberg & McGee, 2011). In 

addition to being related to maintenance of physical and mental health in middle and older-

age (DiPietro, 2001; Kekäläinen et al., 2020; Warburton et al., 2006), physical activity is 

also a key mechanism to reduce pain and pain-related activity limitations (Cary & Gyurcsik, 

2021; da Silva Marques et al., 2022; Denche-Zamorano et al., 2022; Geneen et al., 2017; 

Smith et al., 2019). There is a long-standing literature base of people’s health promotion 

behavior when they have persistent pain, alongside an array of self-management programs 

and behavioral interventions aimed at improving physical activity amongst people with pain 

(Cary & Gyurcsik, 2021; Du et al., 2011; Hayden et al., 2005; National Institute for Health 

and Care Excellence, 2021; Searle et al., 2015). However, despite these strong translational 

research efforts, people with pain often do not meet physical activity recommendations 

(Kelley et al., 2020; Zadro et al., 2017). Therefore, expanding our understanding of physical 

activity in the presence of pain is necessary to ensure theoretical propositions of pain 

self-management are accurate, and that interventions are relevant and effective. In this study, 

we analyzed the role of Awareness of Age-Related Change (AARC; Diehl & Wahl, 2010)—

a psychological construct capturing subjective views on aging—in the association between 

pain and physical activity for people in late midlife and older-age.

Views on Aging and Self-Regulatory Health Behavior

Views on aging are a broad, multi-faceted construct that captures people’s perceptions and 

appraisals of their own age and aging process. Frequently incorporated in psychosocial 

studies of adult development, views on aging are measured with various constructs, such as 

self-perceptions of aging (Levy et al., 2002), felt age (Montepare, 2020), future self-views 

(Kornadt et al., 2020), and the focus of this study, AARC (Diehl et al., 2014). There is a 

long-standing and robust literature base connecting people’s views on aging to their longer-

term health outcomes, including mortality. For example, research suggests that people who 

feel older than their chronological age have a 25% higher risk of mortality (Stephan et al., 

2018), and people’s self-perceptions of aging are associated with mortality up to 22 years 

later (Kotter-Grühn et al., 2009; Levy et al., 2002; Sargent-Cox et al., 2013).

Given the strong connections between various views on aging constructs and health, 

researchers have developed conceptual and theoretical models hypothesizing the connections 

between views on aging and health outcomes (Kotter-Grühn et al., 2016). These theories 

posit that views on aging shape lifespan developmental health through their impact on 

developmental self-regulation. For example, Wurm et al.’s (2017) model of views of 

aging and lifespan developmental regulation highlights the views on aging construct of self-

perceptions of aging as having an influence on developmental regulation and personality. 

In turn, per the model, developmental regulation and personality shape health-related 

outcomes. Similarly, Diehl et al.’s (2014) model of Awareness of Aging in the context 

of lifespan developmental processes and outcomes depicts pre-conscious/implicit awareness 

of aging constructs (e.g., attitudes toward aging and age stereotypes) as interacting with 

conscious/explicit awareness of aging constructs (e.g., subjective age and age identity) to 

shape the self-regulatory processes that eventually impact developmental outcomes such as 

functional health and longevity. Indeed, people who have more positive views on aging tend 

to engage in more self-regulatory health-promotive behavior. Considering physical activity, 
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feeling more positively about one’s age is associated with greater intention to engage in 

physical activity (Caudroit et al., 2012; Wienert et al., 2017) and more self-reported physical 

activity (Chen et al., 2019; Hooker et al., 2019; Steward & Hasche, 2022; Wienert et al., 

2015).

Awareness of Age-Related Change, Physical Activity, and Pain

AARC is a views on aging construct that captures people’s perceptions and appraisals 

of the positive (AARC-gains) and negative (AARC-losses) age-related changes they may 

experience as a function of getting older (Diehl & Wahl, 2010). As are the other views on 

aging constructs, AARC is connected to self-regulatory health behavior (Dutt et al., 2016). 

Regarding physical activity, researchers have found that intervening to improve people’s 

AARC-losses can increase their physical activity levels (Diehl et al., 2020). Increased 

physical activity levels can, in turn, improve AARC (Brothers & Diehl, 2017; Klusmann et 

al., 2012; Nehrkorn-Bailey et al., 2023).

Moreover, recent research suggests that pain is associated with AARC. Sabatini et al. 

(2021), for example, found that higher levels of pain are cross-sectionally associated with 

more AARC-losses. Middle-aged and older adults who have arthritis, a leading cause of 

persistent pain, report more AARC-losses (Dunsmore & Neupert, 2022). Thus, it is plausible 

that AARC may be involved in the existing well-established connections between higher 

pain and lower physical activity.

Though there is a body of research connecting AARC to physical activity and a separate 

body of research connecting AARC to pain, to our knowledge there are no studies that 

simultaneously analyze the relationship between all three constructs. Elucidating how 

AARC and pain interact to influence physical activity can contribute to theoretical models 

on the role of views on aging in pain and pain management, and can inform physical 

activity-related pain self-management interventions. Further, understanding the extent to 

which pain is longitudinally associated with AARC and physical activity will not only 

further develop the literature on pain’s role in views on aging and developmental regulation 

over time, but will also inform intervention components such as how long a participant 

needs to participate in a program in order for the program to maintain efficacy.

Measurement Strengths.—Unlike many measurement tools for other views on aging 

constructs, AARC was originally conceptualized as a multi-dimensional construct, meaning 

that it separately measures positive views on aging (AARC-gains) alongside negative views 

on aging (AARC-losses); its associated surveys were intentionally designed to capture 

the co-existence of both gains and losses associated with getting older. Existing research 

suggests that positive and negative views on aging have independent influences on physical 

activity (Hooker et al., 2019). The AARC construct and its associated measurement tools 

are capable of capturing both positive and negative views on aging and how they may 

differentially relate to pain and physical activity, thus offering a comprehensive perspective 

on such possible connections. Additionally, AARC encompasses gains and losses across 

five life and behavior domains (health and physical functioning, cognitive functioning, 

interpersonal relationships, socio-cognitive functioning, and lifestyle/engagement). Because 
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pain is known to impact multiple quality of life domains (Hadi et al., 2019), and because of 

the domain-specificity of views on aging (Rothermund & Kornadt, 2015), AARC may be a 

particularly valid tool for capturing how views on aging are connected to physical activity 

and pain.

The Present Study

Ultimately, the views on aging construct of AARC may be a factor in the existing 

established relationship between pain and physical activity. Pain may worsen a person’s 

views on aging in ways that reduce their motivation to engage in the self-regulatory health 

behavior of physical activity. However, this hypothesis has yet to be studied. Analyzing 

connections between pain, AARC-gains and AARC-losses, and physical activity—and 

doing so longitudinally to capture the potential longer-term impacts of pain—can offer 

insight into a possible psychosocial mechanism that can either threaten or facilitate physical 

activity among people with pain. In this study, we asked the following questions:

1. How is pain related to AARC-gains, AARC-losses, and physical activity one 

year later?

2. Do AARC-gains and/or AARC-losses mediate the association between pain at 

baseline and physical activity one year later?

3. Do AARC-gains and/or AARC-losses moderate the association between pain at 

baseline and physical activity one year later?

We hypothesized that pain would be related to more AARC-losses and less AARC-gains one 

year later, and that AARC-losses and AARC-gains would both mediate and moderate the 

association between pain and physical activity.

Method

Study Sample

This study is based on data collected online through the UK PROTECT study 

(https://www.protectstudy.org.uk). UK PROTECT is a 25-year longitudinal cohort 

study that started in November 2015 and aims to explore the role of genetic, 

lifestyle, and medical factors on cognition in individuals aged 50 years or over 

and living in the United Kingdom (UK). Participants were recruited through several 

channels including advertisement at King’s College London, invitation of participants 

enrolled in existing UK-based cohort studies (https://exetercrfnihr.org/about/exeter-10000/; 

https://www.joindementiaresearch.nihr.ac.uk/; https://bdr.alzheimersresearchuk.org), and 

information leaflets placed in general practitioners’ surgeries and memory clinics throughout 

the UK. In UK PROTECT inclusion criteria were being a UK resident, English speaker, 

aged 50+, having access to the internet, and lacking a clinical diagnosis of dementia at 

baseline assessment. At baseline, participants provided informed consent online on the UK 

PROTECT study platform. The UK PROTECT study has ethical approval from the London 

Bridge NHS Research Ethics Committee and Health Research Authority (Ref: 13/LO/1578).
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UK PROTECT study participants are invited to take part in a follow-up assessment each 

year. In January 2019 and 2020, for the purpose of this study, participants were asked to fill 

in additional optional questions assessing AARC. In 2019 (baseline for the current study) 

1,013 participants completed both the AARC and the pain questionnaires. Of these, 434 

completed both the AARC and the pain questionnaires again one year later and comprised 

the current study sample. Differences between the current study analytic sample and people 

who did not provide longitudinal data for study analyses are reported in Supplemental 

Table S1. The two samples only differed in education achievement, with the sample 

of participants who did not provide longitudinal data comprising fewer individuals who 

completed university level education.

Measures

Socio-Demographic Variables—We included age, sex, and education (secondary 

education, post-secondary education, vocational qualifications, undergraduate degrees, post-

graduate degrees, doctorates) as covariates.

Awareness of Age-Related Change—We used the 10-item short form of the AARC 

questionnaire (AARC-10 SF; Kaspar et al., 2019) comprising five items assessing AARC-

gains and five items assessing AARC-losses. An item in each of the AARC-gains and 

AARC-losses subscales represents one of the five AARC life and behavioral domains. Each 

item starts with the stem: “With my increasing age, I realize that …”. Examples of items 

assessing AARC-losses and AARC-gains in the physical health domain are “I have less 
energy” and “I pay more attention to my health,” respectively. Respondents rate how much 

items apply to them (1 = “not at all” to 5 = “very much”). Scores are obtained for the 

AARC-gains and AARC-losses subscales by summing the five items within the respective 

subscales. Higher scores indicate higher AARC-gains/losses (range = 5–25). In this sample 

Cronbach’s alpha for internal consistency for the AARC-gains subscale was .75 and for the 

AARC-losses subscale was .81, indicating adequate reliability. The validity of the AARC-10 

SF among UK adults aged 50 and over has previously been established (Sabatini et al., 

2020). The AARC-10 SF is also valid for use with people in advanced old age (Kaspar et al., 

2019, 2022).

Pain—We assessed pain with a 4-item scale adapted from the PROMIS pain scale, 

developed by the PROMIS health organization (Cella et al., 2010). Respondents report 

how much pain has interfered with their daily activities and social engagement over the 

past week. An example item is “In the past 7 days how much did pain interfere with 
your household chores?” (0 = “not at all” to 4 = “very much”). A total score is obtained 

by summing single item scores (range = 0–16); higher total scores indicate greater pain 

interference. In this sample Cronbach’s alpha for internal consistency for the scale was .93, 

indicating excellent reliability.

Physical Activity—We calculated caloric expenditure as indicator of physical activity 

using the Community Health Activities Model Program for Seniors (CHAMPS) physical 

activity questionnaire (Stewart et al., 2001). Participants were presented with 28 physical 

exercises (e.g., dance, jog or run) and asked whether they engage in them in a typical week 
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(0 = “never”, 1 = “once”, 2 = “twice or more”). For those physical exercises participants 

reported endorsing; they were asked to indicate how many total hours they engaged in 

the selected activity in a typical week (1 = “less than 1 hr,” 2 = “1–2 ½ hr,” 3 = “3–4 

½ hr,” 4 = “5–6 ½ hr,” 5 = “7–8 ½ hr,” 6 = “9 or more hr”). For each activity, we 

created a weighted duration variable by multiplying hours per week in the given variable 

by corresponding metabolic equivalent of task value (Supplemental Table S2). Activities not 

endorsed or missing received a score of 0. For each activity, we created a caloric expenditure 

per week variable by multiplying the given weighted duration variable by 3.5 and by 60 

(to convert METs/minute to METs/hour) and by weight in kg/200. We used the sum of the 

caloric expenditure per week of all given activities to create caloric expenditure/week for all 

activities. The CHAMPS physical activity questionnaire is valid for use with people aged 50 

and older (Stewart et al., 2001).

Study Analyses

To analyze how pain at baseline predicted AARC-gains, AARC-losses, and physical activity 

one year later (Research Question 1), we fit three linear regression models with pain 

at baseline as the predictor and AARC-gains (Model 1), AARC-losses (Model 2), or 

physical activity (Model 3) at follow-up as the outcome. In each model, we adjusted for 

age, sex, educational level, and each outcome variable’s corresponding value at baseline. 

For Research Question 2, we tested the mediating role of AARC-gains and AARC-losses 

in the association between pain at baseline and physical activity at one-year follow-up 

by using the sem interface in STATA. We adjusted for age, sex, educational level, and 

baseline physical activity. For Research Question 2, we use linear regression models with 

an interaction term between AARC-gains (or AARC-losses) and pain to test the moderating 

role of AARC-gains and AARC-losses at baseline in the association of pain at baseline with 

physical activity at one-year follow-up. We conducted all analyses in STATA Version 17 

using complete case analyses (StataCorp, 2021).

Results

Descriptive Statistics

At baseline, participants’ mean age was 65.5 years (SD = 6.94). The majority of participants 

were women (86.4%), and 58.6% had a university degree. Almost all participants were of 

White ethnicity (99.3%). Around 20% of participants reported experiencing any level of 

pain interference and among all participants, on average, pain interfered with an average of 

one activity over the past week. On average, participants reported awareness of moderate 

age-related gains and few age-related losses, and expended an average of 2,775.64 (SD = 

2208.38) calories per week. Table 1 provides descriptive statistics for all study variables at 

baseline and one year follow-up.

Pain as Predictor of AARC and Physical Activity (Research Question 1)

In the regression model adjusted for age, sex, educational level, and baseline AARC-gains, 

pain at baseline was not a statistically significant predictor of AARC-gains at one-year 

follow-up. In the regression model adjusted for age, sex, educational level, and baseline 

AARC-losses, pain at baseline predicted higher AARC-losses at one-year follow-up (β = 
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.07; .95% CI: .01; .14). In the regression model adjusted for age, sex, educational level, 

and baseline caloric expenditure per week, higher pain at baseline predicted less caloric 

expenditure per week at one-year follow-up (β = −.13; 95% CI: −.21; −.05).

AARC as a Mediator of the Association of Pain and Engagement in Physical Activity 
(Research Question 2)

While controlling for baseline levels of AARC-losses, AARC-losses at follow-up partially 

mediated the association of pain with caloric expenditure per week. Greater pain predicted 

greater AARC-losses (β = .09; 95% CI .02; .15) and higher AARC-losses predicted less 

caloric expenditure per week (β = −.23; 95% CI −.34; −.13). In the mediation model, 

however, pain no longer directly predicted AARC-losses (Figure 1).

Because pain at baseline was not a significant predictor of AARC-gains at follow-up, we did 

not test the mediating role of AARC-gains in the association of pain at baseline with caloric 

expenditure per week at follow-up.

AARC as a Moderator of the Association of Pain and Engagement in Physical Activity 
(Research Question 3)

After adjusting for age, sex, education, and physical activity at baseline, the interactions 

between AARC-gains at baseline and pain at baseline and between AARC-losses at baseline 

and pain at baseline were not statistically significant predictors of caloric expenditure per 

week (p-values of .527 and .173, respectively; see Figures 2 and 3).

Discussion

Physical activity can help reduce pain symptoms among people who experience persistent 

and/or activity-limiting pain (Geneen et al., 2017). As such, physical activity is often 

recommended as a non-pharmacological treatment for pain (Ambrose & Golightly, 2015). 

However, people with pain are often physical inactive (Kelley et al., 2020; Zadro et al., 

2017). In this study, we hypothesized that people’s views on aging, specifically their AARC, 

may be one of the factors explaining the connections between their pain and physical 

activity, and we conducted the first study to analyze longitudinal associations between pain, 

physical activity, and AARC.

Expanding on the existing literature that suggests pain and AARC are cross-sectionally 

correlated (Sabatini et al., 2021), our study suggests that pain can predict increased levels 

of AARC-losses one year later. However, pain did not predict levels of AARC-gains, 

suggesting that even people with higher levels of pain can experience and report positive 

age-related changes. Additionally, unsurprisingly given existing literature, pain predicted 

less engagement in physical activity one year later. Our results suggest that high AARC-

losses may be an explanation as to why people with greater pain engage less in physical 

activity.

This initial study testing the mediating and moderating role of AARC in the association 

of pain with physical activity offers a new salient psychosocial mechanism connecting 

pain and subsequent physical activity. Study results can add to conceptual models of 
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health-promotive behavior in the presence of physical pain. Because AARC plays a role 

in how people respond to their pain, it is possible that AARC (and, possibly, other views 

on aging constructs) should be included in pain and health behavior theoretical models. As 

just one example, per the fear-avoidance model of pain (Vlaeyen & Linton, 2000) people 

may interpret experiences of pain by catastrophizing it, which can spiral into pain-related 

fear and then avoidance behavior. It is this hypervigilant avoidance behavior that facilitates 

disuse of parts of the body with pain (e.g., disengaging in physical activity) and eventual 

disability. One explanation for why AARC-losses mediated the relationship between pain 

and subsequent physical activity in our study could be that poorer AARC contributes to 

more pain catastrophizing. We encourage future research on possible correlations between 

AARC and pain catastrophizing in ways that can add to or otherwise extend the fear-

avoidance model of pain.

We also invite health behavior interventionists to consider incorporating components of 

views on aging interventions into pain management interventions. Existing research suggests 

that older adults perceive pain as an inevitable part of aging (Makris et al., 2015). Physical 

activity interventions for older adults in pain might benefit from helping older adults reframe 

their pain so that they do not discount it as an expected part of aging. Older adults who 

do consider pain as simply a sign that they are getting old may begin to think they 

should not be exercising anymore anyway or that exercising is not going to resolve their 

inevitable age-related pain. Physical activity interventions might be even more efficacious 

if they include psychosocial components that help middle-aged and older adults with pain 

think more positively about their aging. In Wolff et al.’s (2014) randomized controlled 

trial, older adults who participated in an intervention that paired physical activity with a 

views on aging component engaged in more physical activity compared to older adults 

who participated in an intervention that only included physical activity. Yoga is a common 

pain management intervention, and may be particularly adaptable to integrating intervention 

components that reframe participants’ thoughts on aging because yoga already combines 

physical movement and exercise with meditation. For example, the “MY-Skills” (Merging 

Yoga and self-management to develop Skills; Gibson et al., 2021) intervention encourages 

people with persistent pain to return to yoga mantras, such as “I choose health,” while 

centering their emotions and alongside performing yoga poses. Including mantras that 

reframe aging might increase the efficacy of the intervention, and we encourage future 

researchers to test these possibilities.

Additionally, existing scholarship has analyzed AARC-losses and pain (Sabatini et al., 

2021). Ours was the first to also include AARC-gains. We found that pain at baseline 

predicted follow-up AARC-losses, but not AARC-gains. Moreover, we found that AARC-

losses, but not AARC-gains, partially mediated the relationship between pain and weekly 

caloric expenditure. That AARC-losses were more strongly connected to physical health 

constructs than AARC-gains is in contrast with existing scholarship showing that positive 

dimensions of views on aging are equally, if not more, connected to physical activity than 

negative dimensions (Hooker et al., 2019). Further research exploring how AARC-losses 

and AARC-gains are differentially connected to physical activity can help ensure approaches 

to intervene on AARC are efficacious. Some existing interventions focus on increasing 

positive views on aging whereas other focused on decreasing negative views on aging 
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(Diehl et al., 2022; Knight et al., 2021; Wolff et al., 2014). It is possible that interventions 

being designed to improve AARC may be more effective if they focus on reducing AARC-

losses rather than increasing AARC-gains. Recent research suggests that the impact of 

AARC-gains on health is dependent on AARC-losses, and that the connections between 

AARC-gains and AARC-losses should be considered in parallel, rather than separately 

(Sabatini et al., 2022). Analyzing AARC-gains and AARC-losses in this way could be a 

fruitful avenue for future research exploring connections between AARC, pain, and physical 

activity.

Future Directions

AARC’s role in the health-promotive behaviors of people in pain should also be explored 

among other health behaviors beyond physical activity. For example, existing research 

suggests that people with more negative views on their own aging delay seeking healthcare 

(Sun & Smith, 2017). Identifying differences in healthcare-seeking behaviors among people 

with pain depending on their AARC is an important avenue to continue bolstering research 

on AARCs’ role in the overall health and people who experience pain. Specifically, analysis 

of whether AARC mediates the relationship between pain and seeking healthcare for that 

pain would be beneficial. Moreover, efforts to reframe pain beliefs should be extended to 

healthcare providers, who often perpetuate the ageist assertation that old age is synonymous 

with pain (Ouchida & Lachs, 2015). In their 2011 study, Davis et al. (2011) found that 

nearly 64% of primary care clinicians reported that pain was an accepted part of aging. If 

a healthcare provider conveys that an older adult patient’s pain is inevitable or a normal 

part of aging, the older adult may perceive even greater age-related losses and worsening 

overall views on their own aging. In turn, these poorer views on their own aging may restrict 

health-promotive behaviors that would otherwise relieve their pain symptoms.

Relatedly, it is important that efforts to promote positive views on aging among older adults 

in pain do not encourage older adults to defy, or triumph over, their pain. One major 

criticism of healthy aging literature is that it conveys ableist ideas that older adults must 

remain youthful and non-disabled in order to have aged healthfully (Gibbons, 2016). In this 

way, healthy aging discourses perpetuate ageism. Indeed, though pain is not a normal part of 

aging, it is highly correlated with increasing age and many older adults experience pain and 

chronic conditions with pain symptoms (e.g., arthritis). The best way to move forward may 

be to help people realize that their pain does not mean they are aging poorly, nor that old age 

is bad. In so doing, they may report fewer AARC-losses.

Limitations

There are a few key limitations of this study that we would like to highlight. First, although 

analyses are based on a comprehensive self-report of physical activity, we lacked objective 

assessment of physical activity and self-reports may not always coincide with objective 

indicators. Second, a significant proportion of participants was lost to follow-up, though 

those who remained and those excluded from the study did not significantly differ in 

key demographic characteristics at baseline. It is possible that attrition was due to the 

COVID-19 pandemic. Relatedly, the follow-up data were collected during the COVID-19 

pandemic. Research suggests that the COVID-19 pandemic impacted physical activity 
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(Stockwell et al., 2021); the physical activity declines we found may be attributed to the 

pandemic. Third, research suggests that pain and its impact on health behavior changes on 

a daily basis (Turner et al., 2021). The analyses we conducted in this study may not fully 

represent the day-to-day experience of pain, AARC, physical activity (and the connection 

between all three), and it is possible that our findings may be different if we conducted a 

microlongitudinal daily study.

Fourth, a further limitation of this study is the limited diversity of its sample. Almost all of 

participants were of White ethnicity and about 86% of participants were women. Research 

suggests that experiences of aging, pain, and engagement with physical activity all vary 

across different ethnic groups (Green et al., 2003; North & Fiske, 2015; Schönstein et 

al., 2021, 2022; Williams et al., 2011). Likewise, there is also some evidence suggesting 

that levels of perceived age-related gains and losses, and of pain, vary between men and 

women (Sabatini et al., 2021; Wiesenfeld-Hallin, 2005). As such, it is possible that with 

a more diverse sample, our results would be different. However, we did control for sex in 

our models and found that sex was not a significant covariate. Of note, however, is that 

women (M = 1.28; SD = 3.11) in our sample had higher levels of pain than men (M = 0.86; 

SD = 2.62), which is in line with existing literature in the UK suggesting that women are 

more likely to have pain than men (Fayaz et al., 2016). Thus, even though the connections 

between pain, AARC, and physical activity may not differ between men and women, it is 

possible that the connections are more salient to women as they experience more pain.

Conclusions

Our study suggests that pain leads to increased AARC-losses in ways that render older 

adults less physically active. Hence, views on aging may be a key theoretical mechanism for 

changing the health behavior of older adults in pain, and behavioral interventions that aim 

to promote physical activity engagement for people with pain may be more efficacious if 

they target participants’ views on aging. Ultimately, given physical activity is a key strategy 

for managing pain and pain symptoms, we encourage future theoretical and translational 

research to consider views on aging as a way to support physical activity engagement for the 

growing number of middle-aged and older adults experiencing pain.
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Figure 1. 
Mediation model for the relationship between pain at baseline and engagement in physical 

activity at follow-up as mediated by AARC-losses at follow-up.

Note. Statistics are standardized beta coefficients. Results are adjusted for age, sex, 

education, and baseline AARC-losses.
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Figure 2. 
Moderation model predicting physical activity with pain and AARC-losses.

Note. This moderation model predicts participants’ physical activity in 2020 from pain in 

2019, with the moderating effect of awareness of age-related losses in 2019. Statistics are 

unstandardized beta coefficients.
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Figure 3. 
Moderation model predicting physical activity with pain and AARC-gains.

Note. This moderation model predicts participants’ physical activity in 2020 from pain in 

2019, with the moderating effect of awareness of age-related gains in 2019. Statistics are 

unstandardized beta coefficients.
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Table 1.

Descriptive Statistics.

Sample who reported data on AARC and pain in 2019 and 2020 (n = 434)

Baseline (2019) Follow-up (2020)

Age, M (SD), range 65.50 (6.94), 51–89

Women, n (%)  375 (86.4)

Education, n (%)

 Secondary education 47 (10.8)

 Post-secondary education 47 (10.8)

 Vocational qualification 86 (19.8)

 Undergraduate degree 160 (36.9)

 Post-graduate degree 74 (17.1)

 Doctorate 20 (4.6)

White ethnicity, n (%) 431 (99.3)

Pain, M (SD), rangea 1.02 (2.72), 0–17 1.63 (3.39), 0–17

Awareness of age-related losses, M (SD), rangeb 9.85 (3.27), 5–25 10.12 (3.34), 5–22

Awareness of age-related gains, M (SD), rangeb 18.74 (3.67), 6–25 18.37 (3.73), 7–25

Caloric expenditure per week, M (SD), range 2,775.64 (2,208.38), 0–17,614.22 3,325.45 (2,331.22), 0–14,394.19

Note. Data are from participants who reported data on AARC and pain in 2019 and 2020 (n = 434).

a
Possible score range = 0–16.

b
Possible score range = 5–25.
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