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ORIGINAL RESEARCH

“It’s Better Together”: A Nested Longitudinal Study
Examining the Beneﬁts of Walking Regularly
With Peers Versus Primarily Alone in Older Adults
Marlene Kritz, Cecilie Thøgersen-Ntoumani, Barbara Mullan, Afroditi Stathi, and Nikos Ntoumanis
The authors examined whether purposeful walking with peers at least once a week contributes to better behavioral and health
outcomes in older adults than primarily walking alone. The authors used a longitudinal cohort design and recruited participants
aged 60 years and older (N = 136) at the start of a 16-week walking intervention. Participants who walked on average at least once
a week in the ﬁnal 8 weeks of the intervention were included in the analysis (N = 79; 66 females, Mage [SD] = 77.73 [6.91]). The
authors found that autonomous motivation, walking self-efﬁcacy, functional capacity, body fat, and physical activity improved
more in the walking with peers group compared with the walking alone group, after controlling for whether participants lived
alone/with others and their health status. The results extend current literature by providing longitudinal evidence for the added
beneﬁts of regular peer-accompanied walking in older adults and highlight the importance of investing in peer-supported
interventions.
Keywords: motivation, peer groups, retirement villages, walking self-efﬁcacy
The number of older adults (aged 60 years and older) is rapidly
growing and has been predicted to constitute 20% of the global
population by the year 2050 (United Nations, 2019). Aging is
associated with an increased risk of physical decline and chronic
illness, but regular physical activity can alleviate such risks
(Cunningham, Sullivan, Caserotti, & Tully, 2020; Holme &
Anderssen, 2015; Windle, Dyfrig, Linck, Russell, & Woods, 2010).
Walking is popular among older adults and is an effective and safe
way to meet the recommended 150 min of moderate-intensity
physical activity per week (Amireault, Baier, & Spencer, 2019).
Older adults who engage in regular walking have a decreased risk of
premature mortality (Kelly et al., 2014; Lee et al., 2019), have better
physical health (Murphy, Nevill, Murtagh, & Holder, 2007; Murtagh
et al., 2015), have better mental health (Diehr & Hirsch, 2010;
Ji et al., 2017; Scherder et al., 2014), are more socially integrated
(Bertera, 2003; Nathan, Wood, & Giles-Corti, 2014; Smith, Banting,
Eime, Sullivan, & Uffelen, 2017), and have improved functional
capacity (Parkatti, Perttunen, & Wacker, 2012; Tomas, GalanMercant, Carnero, & Fernandes, 2017) than their physically inactive
peers. Reduced levels of functional capacity—the ability to master
activities of daily life such as self-care and household activities—
have been linked to mobility decline (Idland, Rydwik, Smastuen, &
Bergland, 2013) and several comorbidities, such as cardiovascular
disease, cognitive dysfunction, and depression (Enright et al., 2003).
Despite known beneﬁts of physical activity, the majority of older
adults are insufﬁciently physically active and fail to meet recommended guidelines for health (Guthold, Stevens, Riley, & Bull,
2018; Kalisch, 2019).
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Many older adults who are insufﬁciently physically active lack
social support and self-efﬁcacy to engage in physical activity (Kosteli,
Williams, & Cumming, 2016; Stathi et al., 2012; Witvorapong,
2018). Research suggests that older adults prefer exercising with
similar-aged peers (Beauchamp, Carron, McCutcheon, & Harper,
2007; Bennet et al., 2018). Peers (i.e., those of similar age, background, health, and life experience) can be an excellent source of
social support and motivation for older adults (Burton et al., 2017;
Kritz, Thøgersen-Ntoumani, Mullan, McVeigh, & Ntoumanis,
2020; Stathi et al., 2019). From the perspective of social cognitive
theory (Bandura, 2004), peers can enhance self-efﬁcacy through
modeling (e.g., seeing others cope with barriers to physical activity)
and verbal persuasion (Chaudhury, Campo, Michael, & Mahmood,
2016; Downward & Rasciute, 2016). However, empirical evidence
shows that many older adults do not sustain participation in group
walks (Jancey et al., 2007) or prefer to exercise alone (King, Castro,
& Eyler, 1999; Wilcox, King, Brassington, & Ahn, 2000). Many
seniors also ﬁnd it hard to adapt to a walking group, worrying about
not keeping up with a group (Jancey et al., 2007) or being discouraged by disabling peer behaviors, such as being told to slow down
due to age (Nieboer & Cramm, 2019).
Hence, for group walks to result in positive outcomes, the
quality of social support provided by peers may be important
(Kazuhiro et al., 2020). Self-determination theory (Ryan & Deci,
2017) suggests that supportive social interactions can improve
perceptions of competence and relatedness, which are associated
with higher quality motivation and positive outcomes (Ng et al.,
2012; Ntoumanis et al., 2020). For example, peers can reduce the
perception of barriers (e.g., lack of conﬁdence or fear of falling) and
provide others with social support, verbal encouragement, and
physical support during a walk (Devereux-Fitzgerald, Powell,
Dewhurst, & French, 2016; Nieboer & Cramm, 2019; ThogersenNtoumani et al., 2019). Peer-accompanied walks can, therefore,
provide older adults with a safe opportunity to be active and engage
in meaningful peer interactions during or after walks (Morris,
Guell, & Pollard, 2019; Thogersen-Ntoumani et al., 2017).
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Evidence from a meta-analysis and a systematic review suggests that interventions that promote walking in groups are effective at increasing physical activity behavior, particularly in older
adults (Kassavou, Turner, & French, 2013; Meads & Exley, 2018).
In addition to increasing physical activity levels, walking programs
have been successful at improving the overall health of a previously
sedentary population (Bravata et al., 2007; Hanson & Jones, 2015;
Murphy et al., 2007). A meta-analysis showed that pedometer
interventions that promote individual walking were associated with
signiﬁcant reductions in body mass index, in addition to improving
physical activity (Bravata et al., 2007). Hanson and Jones (2015)
compared the effects of 42 group walking interventions, including
15 studies with older adults and found that, in a general adult
population (Mage = 58 years), participation in outdoor walking
groups led to psychological (i.e., quality of life, depression),
functional (i.e., 6-min walk test distance, physical functioning),
and cardiovascular risk improvements (i.e., blood pressure, total
cholesterol, resting heart rate). Similarly, Thomas et al. (2012)
found that Chinese older adults who received peer support (i.e.,
regular phone calls and monthly group walks) during a walking
program showed greater improvements in physical activity levels
and in functional capacity, and lost more fat (but were similar in
body mass index) after 12 months, compared with controls who
were inactive or only walked alone.
Current understanding of the beneﬁts of peer-accompanied
walking is primarily derived from cross-sectional research focusing
on general exercise behavior (Seino et al., 2019) and experimental
trials that compare group walkers to inactive controls, providing
insufﬁcient information about those who choose to regularly walk
alone (Meads & Exley, 2018). Cross-sectional research has documented fewer falls (Hayashi, Kondo, Kanamori, & Taishi, 2018),
higher levels of subjective health status (Kanamori et al., 2016),
improved physical function (Seino et al., 2019), and better psychological well-being (Harada, Masumoto, & Kondo, 2019; Kanamori
et al., 2018) among older adults who self-reported exercising as a
group compared with exercising alone. However, given that a wide
range of activities can be classiﬁed as “exercise behavior,” it has
remained unclear whether these effects apply when comparing those
walking regularly with others versus primarily alone.

Study Rationale and Objectives
Researchers have noted a need for longitudinal studies identifying
the unique effects of group-walking programs (Meads & Exley,
2018). We identiﬁed only one study with older adults that compared the effects of peer-supported walking with walking alone
(Thomas et al., 2012). However, in that study, “peer support” was
primarily provided in the form of encouraging telephone calls, and
peer-accompanied walking was limited to monthly organized
social walks. Most studies examining the effects of peer-supported
walking have been conducted in controlled, group-based settings,
providing little information on the experiences of older walkers
who naturally choose to walk alone or with peers. It is also
important to consider older adults who choose to walk with a
partner and as part of a smaller group (Carr et al., 2019; Zubala
et al., 2017). None of the reviewed studies examined motivation or
self-efﬁcacy for walking as outcomes. Finally, most studies examining the effects of walking have focused on heterogeneous groups
of individuals, including clinical populations (Hanson & Jones,
2015). It has, therefore, remained unclear whether such improvements are generalizable to independent-living older adults who are
sufﬁciently healthy to walk alone.

Given the overall beneﬁts of walking (Lee et al., 2019), the
effectiveness of interventions promoting individual walking
(Bravata et al., 2007), and the potential of group-based approaches
(Hanson & Jones, 2015; Meads & Exley, 2018; Seino et al., 2019),
we were interested in understanding how regularly walking with
peers (WP) compares to primarily walking alone (WA), among
independent-living older adults. Our speciﬁc aim was to determine
whether WP is associated with greater changes in self-efﬁcacy,
autonomous motivation, physical activity, body fat, and functional
capacity than WA, among previously physically inactive older
adults. Advancing past research, we examined a setting in which
participants were encouraged to walk more but could decide for
themselves whether they walked with others or only walked alone.
Building on research documenting higher physical activity
levels in peer-supported walkers than inactive/solo walkers (Thomas
et al., 2012), we expected the WP group to show greater improvements in physical activity than the WA group. In line with the
evidence suggesting greater health beneﬁts of group walking/
exercising (Hanson & Jones, 2015), we expected the WP group
to experience greater changes in fat loss (Thomas et al., 2012) and
functional capacity (Seino et al., 2019) when compared with the WA
group. Extending research that draws from social cognitive theory
(Bandura, 2004; Ginis, Nigg, & Smith, 2013) and self-determination
theory (Ng et al., 2012; Ryan & Deci, 2000), we expected the WP
group to experience greater changes in self-efﬁcacy and autonomous
motivation, compared with the WA group.

Methods
Research Design
We conducted a longitudinal cohort study which was nested within
the Residents for Action Trial (Thogersen-Ntoumani et al., 2017). The
Residents in Action Trial examined the effectiveness of a 16-week
peer-led walking intervention to promote walking behavior and
wellbeing in physically inactive older adults living in retirement
villages (Thogersen-Ntoumani et al., 2019). The intervention was
motivationally embellished in that peer walk leaders received training
on how to motivate group members, and walkers were taught how to
overcome their own motivational barriers. The trial included, in both
experimental arms, 10 weeks of program-initiated walks followed by
6 weeks of participant-initiated walks. The group-based components
of the program offered triweekly walks with a peer-led group for the
ﬁrst 10 weeks of the program.
All participants who provided consent to take part in the walking
intervention were invited to also take part in the present study. While
the present study shared the participants and timeline of the main
trial, it was conducted separately, examined different research questions, and collected additional data that were not examined as part of
the larger trial. Further details on what data were shared with the main
trial are provided in Figure S1 in the Supplementary Material
(available online). To be included in the analysis, participants had
to identify as a regular walker (i.e., on average, walk at least once a
week during the preceding 8 weeks) at Week 16 of the intervention.
Participants had to also complete at least one assessment at both time
points. A detailed ﬂow diagram illustrating the number of participants completing each measure at each time point within the nested
longitudinal design is presented in Figure S2 in the Supplementary
Material (available online).
The design of the intervention allowed us to explore outcomes
based on the preferences of novice walkers. By focusing on the last
8 weeks of the program, we were provided with an ideal context to
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explore the walking preferences of participants, who followed the
structured components of the program (for further details see
Thogersen-Ntoumani et al., 2017).

Procedure
Ethical statement and eligibility criteria. We obtained ethical
approval from an Australian university’s Human Research Ethics
Committee. To be eligible for the main trial (and the present study), all
participants had to be living independently and be healthy enough that
they could complete a questionnaire and go for a walk. Participants
had to be at least 60 years old and be insufﬁciently active, which meant
reporting that they engage in <150 min of moderate-intensity physical
activity/week. Interested participants were informed about the study
and asked to sign a written informed consent form.
Participants. Participants who met the eligibility criteria were
asked to complete all assessments at baseline (T1) and postintervention, that is, at 16 weeks (T2). Of those completing baseline
measures, participants were excluded from the analysis if they did
not complete any measures postintervention (n = 24), acted as walk
leaders (n = 3), or at week 16 reported having walked on average
less than once per week over the previous 8 weeks (n = 1).

Measures
Demographic characteristics were determined at baseline. We
determined height through verbal self-report. Weight, body-fat,
and waist circumference were determined in the morning at both
time points, prior to administering the walk test. Measurements
were taken twice without delay, and the mean value of the two
measurements was recorded.
Weight and body fat percentage. Weight and body fat percent-

age were measured with a Tanita Professional scale (model BC551, Tanita Cooperation, Tokyo, Japan) and recorded to the nearest
0.1 kg. To determine body fat, the Tanita Professional scale uses
bioelectrical impedance analysis. Participants were required to be
barefoot and in a standing position, with thighs not touching each
other. Previous research has provided supportive evidence of the
reliability and validity of scores from this scale for measuring body
fat in older adults (Kabiri, Hernandez, & Mitchell, 2015; Ritchie,
Miller, & Smiciklas-Wright, 2005).
Waist circumference. Waist circumference was measured by a
researcher using a measuring tape at the midpoint of the line
between the coastal margin and the iliac crest in the midaxillary
line (Howel, 2012).

To measure walking behavior, we used the
item “In the last eight weeks approximately, how many times did
you go for a walk 1) alone; 2) with a partner or friend; or 3) as part
of a group?” The question was asked via questionnaire at T2 (Week
16), and participants were asked to estimate the number of walks
over the last 8 weeks. The total number of walks was then divided
by the number of weeks to obtain a weekly estimate. Weekly
estimates of walking behavior were then used to classify walkers as
WP or WA. We deﬁned WP as engaging on average at least once a
week with others in a purposeful walk for any reason. WA was
deﬁned as walking at least once a week alone, and less than once a
week with others. As part of the questionnaire, it was clariﬁed that
“walking” pertained to going on a “purposeful walk.”
Walking behavior.

Physical activity. Overall physical activity was assessed using

the Physical Activity Scale for the Elderly, a 12-item questionnaire
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requesting information about occupational, household, and leisure
activities during the previous 7 days (Washburn, Smith, Jette, &
Janney, 1993). Sample items include: “Over the past seven days,
how often did you take a walk outside your home or yard for any
reason?” (Washburn et al., 1993). A total physical activity score
was determined by multiplying the time spent in each particular
activity (hours per week) by validated weight scores (Washburn
et al., 1993). The scale has been found to have excellent validity
and test–retest reliability over a 7-week interval with older community-dwelling individuals (Ismail et al., 2015).
Motivation to walk was measured using the
behavioral regulation for walking scale (Niven & Markland, 2016).
The questionnaire contains 23 items that measure the level of selfdetermination for walking. We computed a score for autonomous
regulation (Cronbach’s alpha = .86) by averaging identiﬁed, integrated, and intrinsic items (Williams, Grow, Freedman, Ryan, &
Deci, 1996) and a score for controlled regulation (Cronbach’s
alpha = .59) by averaging across external and introjected items. In
the exercise literature, such composite scores are often used to
provide an overall representation of the types of motivation driving
behavior (Teixeira, Carraca, Markland, Silva, & Ryan, 2012).

Motivation to walk.

Walking self-efﬁcacy. An adapted version of the Exercise SelfEfﬁcacy Scale (McAuley, 1993) was used to assess participants’
beliefs in their ability to walk at a moderate pace without stopping
for 5, 10, 15, 20, 25, 30, 35, 40, 45, and 50 min. The 10-item scale is
scored on a 100-point percentage scale of 10-point increments,
ranging from 0% (not at all conﬁdent) to 100% (highly conﬁdent).
Scores from this measure have been found valid and reliable for use
with older adults (McAuley, 1993; Wojcicki, White, & McAuley,
2009).
Functional capacity. The 6-min walk test measures the distance
walked in 6 min and was used to quantify functional capacity
(Enright et al., 2003; Middleton, Stacy, Lusardi, & Lusardi, 2020).
The test was conducted at the retirement villages, indoors, or
outdoors on a 30-m course, using previously published guidelines
(Guyatt et al., 1985). During the test, participants were instructed to
“walk as far as they can without jogging.” Each lapsed minute was
called out to help with pacing (American Thoracic Society, 2002).
Assistive walking devices were permitted during the test. Participants who, at baseline, started the walk but stopped walking before
the 6 min elapsed were included (n = 3). In line with past research,
we classiﬁed those who walked <300 m in the allocated time as
having low endurance (Bittner et al., 1993).

Analysis
All analyses were conducted using the Statistical Package for
Social Sciences (SPSS for Mac, version 25, IBM Corp, Armonk,
NY). Descriptive statistics were calculated for sociodemographic
characteristics. A two-tailed independent-samples t test, the Mann–
Whitney U test (for nonnormal data), and a chi-square test (for
nominal data) were used to test for differences between the WP and
WA groups in demographic and baseline characteristics that could
affect outcomes. We then conducted mixed-design multivariate
analyses of covariance (MANCOVA) and mixed analyses of covariance (ANCOVA) to determine the effect of time (T1, T2) and
condition (WP vs. WA group) on outcomes. An ANCOVA was
conducted when dependent variables could not be conceptually
combined with other variables (e.g., physical activity scores). A
MANCOVA was carried out for dependent variables, which could
be combined. Speciﬁcally, overall fat in percentage and waist
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circumference were grouped together when conducting the
MANCOVA, as they are both capturing fat levels. Walking
self-efﬁcacy and autonomous motivation were combined when
conducting the MANCOVA, as self-efﬁcacy/competence is an
antecedent of autonomous motivation (Ryan & Deci, 2017).

Results
Participant Characteristics
We obtained consent for the present study and sociodemographic
data from 136 participants, of whom 107 participants completed
baseline measures. Of these, 79 participants met the inclusion
criteria for further analysis. The excluded group (n = 57) contained
a higher proportion of employed individuals (11% vs. 0%, p =
.003) than the included group. T2 responders did not differ
signiﬁcantly (all ps > .05) in any other demographic or baseline
measures from T1 responders. The majority of participants identiﬁed as healthy—mentioned health conditions were minor or
included controlled chronic illnesses (e.g., diabetes). The sociodemographic and health characteristics of all study participants are
presented in Table 1. At T2, the majority of participants reported
engaging in walks that lasted at least 1 hr (72.2%). Further details
on the duration of walks are provided in Table S1 in the
Supplementary Material (available online).

Table 1

WP and WA Group
About 54% (n = 43) of participants met the aforementioned inclusion criteria for the WP group. Members of the WP group reported
walking with others on average 2.85 times/week and 2.51 times/
week alone. The remaining participants (46%, n = 36) were classiﬁed as WA; members of that group walked on average 3.71/week
alone. Further information on those who walked with a partner
versus those who walked with a group is presented in the
Supplementary Material (available online).
Demographic (see Table 2) and baseline characteristics (see
Table 3) of the two groups were comparable except for a signiﬁcant
difference in health status and living status. The WA group
contained a higher proportion of individuals suffering from a
health condition (56% vs. 30%, x2 = 5.16, p = .023) and more
individuals living alone (67% vs. 42%, x2 = 4.84, p = .024) than
the WP group. We, therefore, controlled for these variables in all
further analyses.

Comparison of Changes in Outcomes Between
WP and WA Walkers
Descriptive statistics and changes in outcomes across time for both
groups are presented in Table 4. The results of all MANCOVAs
and ANCOVAs are presented in Table 5.

Participant Characteristics of the Overall Sample

Characteristics

Na

% unless stated otherwise

Gender (female)
Age (years)
BMI (kg/m2)
Ethnicity (White)
Australian born
Retired
Living alone
Number of years living in retirement village
Major life event, last 6 months
Marital status
Married
Widowed/separated
Never married
Highest level of education
Secondary education
Vocational training
College or university
Health
Current health issue
Use of assistive device
Never smoked
BMI > 30 kg/m2
Obesity based on total body fat percentageb
Central obesityc

66
79
73
75
55
79
42
79
35

83.5
Mean = 77.7, SD = 6.9, range = 63–93
Median = 25.9, IQR = 5.5, range = 18.3–44.0
94.9
69.6
100
53.2
Median = 5.8, IQR = 8, range = 0.1–18.2
44.3

33
40
6

41.8
50.6
7.60

37
17
25

48.8
21.5
31.6

33
19
64
13
18/62
19/65

41.8
24.1
81.0
17.8
29.0
24.0

Note. IQR = interquartile range; BMI = body mass index.
a
N = 79 unless stated otherwise. bObesity cutoff points, adjusted for older adults, for body fat percentage levels were ≥30% for men and ≥41.5% for women (Ritchie et al.,
2005). cCentral obesity: To determine the presence of central obesity, we used age-adjusted waist circumference cutoff points, for those aged 70 years and older
(i.e., ≥107 cm for men and ≥100 cm for women; Heim et al., 2011). We used standard values for the remaining sample (i.e., cutoff ≥88 cm for females and ≥102 cm for
males; Lean, Han, & Morrison, 1995).
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A Comparison of Demographic and Health Characteristics Between WA and WP
WP
N = 43

Characteristics
Age (years)

Gender (female)
Ethnicity (White)
Australian born
Living alone
Number of years living in retirement village
Marital status
Married
Widowed/separated
Never married
Highest level of education
Secondary education
Vocational training
College or university
Health
BMI (kg/m2)

Use of an assistive device
Current health issue
Major life event, last 6 months
Never smoked

WA
N = 36

% unless stated otherwise

p
.953*

Mean = 77.8
SD = 6.72
Range = 65–90
81.4
97.7
69.8
41.9
Median = 5.80
IQR = 7.80

Mean = 77.6
SD = 7.24
Range = 63–93
86.1
91.7
69.4
66.7
Median = 8.40
IQR = 12.5

48.8
41.9
9.30

33.3
61.1
5.60

.183**

44.2
23.3
32.6

50.0
19.4
30.6

.954**

Median = 26.0
IQR = 3.80
Range = 19.6–40.8
20.9
30.2
44.2
81.4

Median = 24.9
IQR = 7.20
Range = 18.3–44.0
27.8
55.6
44.4
80.6

.099***

.401**
.225**
.975**
.024**
.180***

.478**
.023**
.982**
.539**

Note. WA = those who primarily walked alone; WP = those who also walked with peers; BMI = body mass index; IQR = interquartile range. Signiﬁcant values are indicated
in bold (p < .05).
*p values determined using one-way analysis of variance. **p values were determined using chi-square tests. ***p values were determined using Mann–Whitney U tests,
due to nonnormal data.

Table 3

A Comparison of Baseline Scores Between WA and WP

Variables
PASEa
6-Min walk test, distance walked (m)
Walking self-efﬁcacy
Autonomous motivation
Controlled motivation
Overall fat (%)
Waist circumference (cm)

WP
n = 43

WA
n = 36

Mean (SD) unless stated otherwise
114 (49.1)
109 (54.1)
374 (74.0)
365 (72.0)
54.1 (27.6)
52.3 (29.7)
Median (IQR) = .3 (1.13)
Median (IQR) = 2.9 (1.21)
Median (IQR) = 0.95 (1.04)
Median (IQR) = 0.83 (1.35)
36.8 (8.04)
33.7 (10.3)
97.4 (10.3)
92.3 (14.7)

p
.672*
.951*
.990*
.278**
.362**
.181*
.115*

Note. WA = those who primarily walked alone; WP = those who also walked with peers; BMI = body mass index; IQR = interquartile range.
a
PASE: Physical Activity Scale score for Elderly indicating self-reported physical activity levels in the preceding week.
*p value determined using one-way analysis of variance. **p value determined using a Mann–Whitney U test, due to nonnormal data.

Physical Activity
For physical activity, the interaction effect was signiﬁcant, F(1,
75) = 10.6, p < .01, η2 = .124, showing that over the 16 weeks, the
WP group improved more in physical activity levels than the WA

group. Bonferroni pairwise comparisons revealed that despite
similar levels at T1, at T2 the WP group was signiﬁcantly more
physically active than the WA group, F(1, 75) = 4.68, p = .034,
η2 = .059.
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Functional Capacity
For functional capacity, the condition by time interaction was
signiﬁcant, F(1, 52) = 4.60, p = .037, η2 = .08. Further pairwise
comparisons between T1 and T2 revealed that only WP participants
improved over time, F(1, 52) = 16.23, p < .01, η2 = .239.

the WP group experienced more signiﬁcant improvements than the
WA group. Follow-up pairwise comparisons revealed that only
the WP group lost overall body fat and reduced their waist
circumference.

Motivation and Walking Self-Efﬁcacy
Body Fat
There was a signiﬁcant condition by time interaction for changes
in body fat, F(1, 45) = 6.76, p = .013, η2 = .131, indicating that
Table 4

There was a signiﬁcant condition by time interaction in autonomous motivation to walk, F(1, 75) = 5.42, p = .23, η2 = .067, and
self-efﬁcacy to walk, F(1, 75) = 7.21, p < .01, η2 = .088, indicating

A Comparison of Changes in the Dependent Variables of WP and WA
Pre

Variables

Post
Mean (SE) unless stated otherwise

PASE (n = 79)
WP
108 (7.89)
WA
115 (8.68)
6-Min walk test, distance walked (m) (n = 56)
WP
379 (11.6)
WA
409 (14.6)
Walking self-efﬁcacy (n = 79)
WP
49.9 (4.33)
WA
61.6 (4.13)
Autonomous motivation (n = 79)
WP
2.93 (0.118)
WA
2.85 (0.130)
Controlled motivation (n = 79)
WP
1.08 (0.103)
WA
0.903 (0.113)
Overall fat in % (n = 50)
WP
36.75 (1.61)
WA
34.31 (2.23)
Waist circumference (cm) (n = 51)
WP
97.34 (2.00)
WA
90.66 (2.77)

p

136 (9.38)
105 (10.3)

.001
.205

423 (12.8)
414 (16.1)

.000
.683

63.4 (4.77)
54.0 (4.54)

.001
.635

3.32 (0.159)
2.75 (0.174)

.005
.513

1.19 (0.124)
0.786 (0.136)

.411
.412

32.35 (1.58)
33.12 (2.18)

.000
.233

94.50 (1.91)
89.79 (2.64)

.000
.336

Note. Signiﬁcant values are indicated in bold (p < .05); means have been adjusted for living status and health condition. WA = those who primarily walked alone;
WP = those who also walked with peers; PASE = Physical Activity Scale score for Elderly.

Table 5

Mixed-Effect ANCOVA and MANCOVA Comparing the Changes of Outcomes Over Time of WA Versus WP
Time (T1 vs. T2)

Variables
PASE
6-Min walk test
Motivation
Walking self-efﬁcacy
Autonomous motivation
Controlled motivation
Overall fat
%Fat
Waist circumference

Time × Group

Group (WA vs. WP)

F (df)

p

F (df)

p

F (df)

p

1.03 (1, 75)
1.11 (1, 52)
0.920 (3, 73)
2.14 (1, 75)
1.36 (1, 75)
0.063 (1, 75)
1.63 (2, 44)
2.79 (1, 45)
2.76 (1, 45)

.314
.298
.436
.148
.247
.803
.207
.102
.104

0.157 (1, 75)
0.355 (1, 52)
2.05 (3, 73)
0.021 (1, 75)
3.00 (1, 75)
3.97 (1, 75)
1.88 (2, 44)
0.097 (1, 45)
2.90 (1, 45)

.693
.554
.078
.885
.088
.050
.164
.757
.095

10.6 (1, 75)
4.60 (1, 52)
3.58 (3, 73)
7.21 (1, 75)
5.42 (1, 75)
1.27 (1, 75)
3.31 (2,44)
6.76 (1, 45)
3.03 (1, 45)

.002
.037
.018
.009
.023
.263
.046
.013
.088

Note. Signiﬁcant values are indicated in bold (p < .05). PASE = Physical Activity Scale for Elderly score indicating self-reported physical activity levels in the preceding
week; WA = those who primarily walked alone; WP = those who also walked with peers; MANCOVA = multivariate analysis of covariance; ANCOVA = analysis of
covariance.
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that the WP group experienced greater improvements in these
variables.

Discussion
We aimed to determine whether independent-living older adults
who regularly walked with peers experience improved physical
and psychological outcomes, compared with those who walked
primarily alone. We found that the WP group experienced more
positive changes in self-efﬁcacy (small effect size), autonomous
motivation (small effect size), physical activity (small effect size),
fat loss (medium effect size), and functional capacity (medium
effect size) than the WA group. The two groups did not differ at
baseline on any of the outcomes.
The ﬁnding that at T2 (but not at T1), the WP group showed
higher physical activity levels and functional capacity than the
WA group aligns with past research highlighting the beneﬁts of
group-based walking programs in the general population (Hanson
& Jones, 2015; Meads & Exley, 2018; Thomas et al., 2012), the
importance of social support (Davis et al., 2019; Smith et al.,
2017), and the effectiveness of dyadic physical activity interventions (Carr et al., 2019). In line with social cognitive theory, we
found a positive link between regularly walking with peers and
walking self-efﬁcacy. Self-efﬁcacy is an essential determinant of
sustained physical activity behavior among older adults (Kosteli
et al., 2016). A past study (Michael & Carlson, 2009) showed that
participation in a volunteer-led group-walking intervention did not
lead to higher levels of walking self-efﬁcacy in seniors when
compared with a control (only receiving health information). An
explanation for this incongruence may be that in our study,
participants could choose with whom they walked (i.e., with a
peer or a group) and may have sought out peers who exhibited
enabling and competence supportive behaviors or aligned with
individual walking preferences (Nieboer & Cramm, 2019). In a
setting (as in the study by Michael & Carlson, 2009) where
participants are assigned to a group, the risk for discouraging
behaviors (e.g., a group that walks too fast) may be higher. In line
with this explanation is the ﬁnding that the WP group, but not the
WA group, had higher levels of autonomous motivation and
physical activity behavior at T2 when compared with T1. Supportive social interactions may have improved the quality of
motivation and physical activity behavior among those who
walked with peers (Arnautovska, Fleig, O’Callaghan, & Hamilton,
2019; Ryan & Deci, 2017).
At T2, the WP group (but not the WA group) had lower levels
of fat compared with T1 (although the loss in abdominal fat did not
reach signiﬁcance) and higher functional capacity, which is consistent with past research documenting the beneﬁcial health effects
of group-based walking interventions in the general population
(Hanson & Jones, 2015). These ﬁndings align with research
indicating the physical beneﬁts of exercise groups (Seino et al.,
2019) and the beneﬁts of peer support for promoting fat loss
through walking (Thomas et al., 2012).

Strength and Limitations
The main strength of this study lies in its novelty of being the ﬁrst to
include functional capacity, self-efﬁcacy for walking, and motivation as outcomes when comparing older adults who regularly walk
with peers with those who walk primarily alone. Other strengths of
the study include its longitudinal design, the inclusion of objective
measures of body fat, and functional ﬁtness, as well as the study of
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an under-researched cohort (84% of the oldest older than 70 years,
including 15% over 85 years).
Our ﬁndings are limited by relying on some self-report
measures (e.g., physical activity and walking behavior) and using
a convenience sample that was predominantly female and White.
However, given that we examined change, potential recall errors
associated with self-reported measures should be of similar magnitude at both time points. We also cannot be sure whether weekly
estimates represented an equal distribution of walks across the
8 weeks. However, all included participants were still actively
walking postintervention. This was ensured by checking items that
asked about walking behavior, such as the Physical Activity Scale
for the Elderly, at postintervention.
The research team was not blinded to the intervention, which
could have inﬂuenced some of the questionnaire responses. However, each of the groups in this manuscript included participants
from both conditions, and the grouping for the present study was
done after data collection. Furthermore, the WP group had higher
compliance rates with program-initiated walks, which may have
further confounded our ﬁndings. However, this difference was
limited to noncomplying participants not engaging in group walks
(i.e., not whether they walked with a partner). Further details are
provided in the Supplementary Material (available online).
Finally, due to the nonexperimental observational design of
our study, our ﬁndings do not imply causality. Future studies could
use experimental designs to replicate the present results, use
device-based measures of physical activity, and focus on other
populations to determine the generalizability of ﬁndings to different groups of older adults. Future research can also assess the
characteristics (i.e. duration and intensity) of individual walks
when walking with peers or alone to further advance the present
ﬁndings.

Implications
Our ﬁndings identify unique beneﬁts experienced by older adults
who choose to walk at least once a week with peers, advancing past
research in the ﬁeld (Kanamori, Takamiya, & Inoue, 2015; Seino
et al., 2019). However, a better understanding of what makes a peer
leader or a walking partner effective at increasing walking conﬁdence, motivation, and behavior, particularly in physically inactive
older adults, is needed. Future research can also explore the role of
technology in providing peer support for older adults lacking social
networks. Research suggests that online peer support for walking
(e.g., interacting with other walkers through an online message
board) does not achieve positive effects in older adults, indicating
the importance of physical company while walking (Kullgren et al.,
2014). Comparing our ﬁndings with other forms of peer support,
such as the use of robots as a walking partner, can further advance
understanding (Karunarathne, Morales, Nomura, Takayuki, &
Hiroshi, 2019).

Conclusion
Overall, our ﬁndings highlight the potential of peer-accompanied
walks for promoting physical activity and health in older adults. For
individuals lacking conﬁdence, walking in smaller groups or with a
partner may be an attractive alternative (Carr et al., 2019; Jancey
et al., 2007). Public health messages should encourage diversity in
walking options for older adults as some people might prefer to walk
with others and others on their own (Davis et al., 2019; Samra et al.,
2019). However, peer-accompanied walks should be made attractive
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and accessible (Beauchamp et al., 2007), particularly for those with
low conﬁdence and motivation and at highest risk for physical
inactivity (Chong et al., 2014; Perkins, Multhaup, Perkins, & Barton,
2008).
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