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Abstract

Background Motivation and self-efficacy are well-established predictors of engagement and persistence within
structured exercise programmes. Yet it remains unclear whether these psychological factors predict objective
adherence metrics and associated fitness outcomes within home-based exercise programmes for older adults.

Methods This study adopted a person-centred approach to examine whether distinct psychological profiles predict
objective adherence and fitness outcomes following a 26-week home-based exercise programme in 88 older adults
(age = 67.2 + 5.5 years). Objective adherence was defined as compliance with the prescribed exercise volume and
quantified using cumulative metabolic equivalent minutes (MET-mins) derived from heart rate data reflecting session
intensity and duration across the programme, as opposed to behavioural self-report measures. Psychological profiles
were generated using latent profile analysis based on autonomous motivation, controlled motivation, and exercise
self-efficacy.

Results Two profiles were identified: an autonomous and highly confident profile characterised by high self-
efficacy and autonomous motivation, and a moderately autonomous and confident profile characterised by lower
self-efficacy and autonomous motivation. Controlled motivation was similar between groups. Profiles did not differ
in demographic or physiological characteristics at baseline. Adherence was high and comparable across the two
profiles for all indices (e.g., cumulative MET-mins: 129 + 66% vs. 116 + 38%). Furthermore, both profiles demonstrated
significant and comparable improvements in cardiorespiratory fitness (VO,peak), handgrip strength, flexibility (chair
sit-and-reach; back scratch), and mobility (8-foot up-and-go).
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Conclusions Baseline differences in self-efficacy and autonomous motivation among older adults did not
significantly predict adherence or fitness outcomes within a structured, well-supported home-based exercise
programme. The programme incorporated consistent objective monitoring of exercise behaviour, along with regular
guidance and feedback from the research team delivered through scheduled participant contact. This level of
structured behavioural support may have reduced the influence of psychological profile membership on exercise
adherence and fitness outcomes, resulting in comparable positive outcomes across participants. Future research
should investigate whether motivation profiles become more predictive of long-term adherence and sustained
fitness outcomes once external behavioural support is reduced or withdrawn.

Trial registration Open Science Framework: https://osf.io/6fqg7
Keywords Ageing, Exercise adherence, Home-based exercise, Latent profile analysis, Autonomous motivation, Self-
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Background
Engaging in structured exercise can attenuate age-related
decline in aerobic capacity and muscular strength, pre-
serve functional ability, and contribute to the prevention
and management of risk factors for major chronic non-
communicable diseases [1-3]. Beyond its physiological
effects, exercise can enhance psychological well-being,
support independence, and improve quality of life in
older adulthood [4, 5]. However, there is evidence that
many older adults are insufficiently physically active to
attain these potential health benefits; population data
from England indicate that only around 63% of adults
aged 55-74 and 43% of those aged 75 and over are clas-
sified as physically active [6]. Consistent with these
national estimates, global surveillance data indicate that
insufficient physical activity is widespread globally and
increases markedly with age, with the highest prevalence
observed among adults aged 60 years and older [7]. This
limited engagement highlights a critical challenge in pro-
moting healthy ageing, namely that not all individuals
respond to, or engage with, exercise in the same way.
Even among older adults who participate in structured
exercise programs, engagement and physical fitness- and
function-related outcomes can vary considerably. The
literature shows marked inter-individual variability in
adherence to prescribed exercise and the resulting train-
ing responses [8—10]. Observed inter-individual vari-
ability in adherence and training-related responses may,
in part, reflect non-modifiable influences such as age,
baseline health, and genetic factors [11]. However, there
is also evidence in older adults that the delivered exercise
stimulus, particularly intensity and volume, is closely tied
to training-induced adaptations [12-14]. Poor adher-
ence can consequently reduce the therapeutic benefits
of an exercise programme [14, 15]. It is therefore impor-
tant that we examine modifiable factors that influence
adherence and, in turn, variability in physical fitness and
functional outcomes. In the present study, we examine
psychological factors such as motivation and self-efficacy
as key potential contributors [16, 17].

Theoretical frameworks can help to explain why older
adults differ in their engagement with an exercise pro-
gramme. Self-Determination Theory proposes that the
quality of motivation, rather than its quantity, determines
the likelihood of long-term behaviour [18]. Motivation is
positioned on a continuum that ranges from amotivation,
through controlled regulation, to autonomous regulation,
reflecting the degree of volition that underpins behav-
iour [19, 20]. Controlled motivation refers to behaviour
that is driven by external demands or internal pressures,
such as exercising to avoid feelings of guilt or to meet the
expectations of others, rather than from a sense of per-
sonal endorsement or enjoyment [19, 20]. Evidence dem-
onstrates that older adults who report more autonomous
reasons for exercise, such as engaging in physical activity
because of the enjoyment or personal value, tend to show
greater adherence and maintain higher levels of physical
activity beyond structured interventions, whereas con-
trolled forms of motivation are typically associated with
short-term participation or early dropout [21-23].

In addition to motivational quality, Social Cognitive
Theory complements this framework by identifying self-
efficacy, defined as confidence in one’s ability to perform
and sustain the behaviour, as a central determinant of
behaviour [24]. In older adults, higher exercise self-effi-
cacy has been shown to predict initiation, adherence, and
the capacity to resume activity after a relapse [9, 25, 26].
Together, these frameworks suggest that the quality of
motivation and self-efficacy can both influence individu-
als” engagement with and adherence to structured exer-
cise programmes.

Despite extensive research, three key conceptual and
methodological limitations remain. Most studies have
examined motivation and self-efficacy using variable-
centred approaches that assess independent effects on
exercise behaviour [23, 26, 27], overlooking how these
constructs coexist within individuals to form distinct
psychological profiles associated with engagement and
training-related fitness and functional adaptations. In
addition, few studies have examined whether motivation
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or self-efficacy are related to training-induced adapta-
tions [28, 29]. Finally, adherence to exercise interventions
in older adults is typically assessed using attendance or
self-report rather than compliance with the prescribed
exercise volume, and physiological indices of volume
attainment are rarely incorporated [30—32]. Such behav-
ioural metrics may therefore fail to identify individu-
als who attend sessions but do not achieve the intended
training intensity, potentially contributing to the incon-
sistent associations reported between psychological
predictors and exercise adherence [33-35]. Given that
training-induced adaptations are influenced, in part,
by the volume and intensity of exercise [12, 13], adher-
ence measures reflecting compliance with the prescribed
exercise volume are required to determine whether moti-
vation and self-efficacy are related to variability in exer-
cise-induced adaptations.

We address these gaps in the present study. We use a
person-centred approach to examine how profiles of
motivation and self-efficacy relate to compliance with the
prescribed exercise volume and training-induced adapta-
tions in older adults. Latent Profile Analysis (LPA) is used
to identify distinct psychological profiles based on levels
of autonomous motivation, controlled motivation, and
self-efficacy. This approach extends beyond traditional
variable-centred analyses by identifying naturally occur-
ring combinations of psychological characteristics within
individuals [36, 37]. In addition, adherence was assessed
using indices of compliance with the prescribed exer-
cise volume, alongside measures of physical fitness and
function.

Our study had three key research objectives: first,
to identify distinct psychological profiles among older
adults about to undertake a 26-week home-based
exercise programme using a person-centred analytic
approach; second, to examine whether adherence indi-
cators, including cumulative metabolic equivalent min-
utes (MET-mins), session number, duration, and heart
rate-verified intensity, differ according to these profiles;
and third, to assess whether these profiles predict differ-
ences in training responses to the home-based exercise
programme, including changes in cardiorespiratory fit-
ness, muscular strength, flexibility, mobility, and balance.
This integrative approach provides novel insight into the
interplay between motivation, self-efficacy, compliance
with prescribed exercise volume, as well as associated fit-
ness and functional adaptations in older adults.

Methods

The data used in the present study were collected as part
of a larger multi-site randomised controlled trial con-
ducted in the United Kingdom and Norway that inves-
tigated the effects of a 26-week home-based exercise
programme on a variety of outcome measures in healthy
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older adults. The present study includes novel data from
secondary outcome measures, including motivation and
self-efficacy, and addresses research questions that have
not been examined in prior publications using data from
this trial [38—41]. Reporting was conducted in accor-
dance with the STROBE guidelines, and intervention
details were described using the TIDieR checklist.

Participants and demographics

The present analysis included older adults (aged 60-81
years) assigned to the exercise arm who completed a
26-week intervention and had complete psychologi-
cal and adherence data (#=88; 45 females, 43 males;
67.2+5.5 years). Participants were free from current or
prior serious health conditions, had no cognitive impair-
ment, were non-smokers, and self-reported to not engage
in 2150 min/week of structured moderate-to-vigorous
exercise, consistent with the screening criteria. Partici-
pant demographic characteristics are presented in the
Results section (Table 1).

26-week home-based exercise programme

All participants completed a 26-week, home-based exer-
cise programme, which has been described in detail pre-
viously [38]. Briefly, the exercise programme involved
two high-intensity interval training (HIIT) sessions and
one circuit-training session each week. Participants
received ongoing guidance and follow-up from the
research team throughout the programme. During the
initial four-week familiarisation period, participants were
contacted weekly, followed by monthly contact for the
remainder of the programme. In addition to scheduled
follow-ups, participants were able to contact the research
team as needed throughout the programme. Researcher—
participant contact involved regular communication to
review training data, provide feedback on exercise inten-
sity and progression, and address questions related to the
programme. Follow-up was conducted through a combi-
nation of in-person meetings, email correspondence, and
telephone or video calls, depending on practical consid-
erations and participant preference. To support moni-
toring and adherence, participants were provided with
a fitness watch (Polar Unite, Finland), a chest heart-rate
monitor (Polar H9, Finland), and a logbook to record
each session. Exercise intensity was guided by each par-
ticipant’s percentage of peak heart rate (%HRpeak) estab-
lished during the pre-intervention cardiorespiratory
fitness test.

HIIT sessions consisted of alternating two-minute
bouts of high-intensity exercise with active recovery peri-
ods. Participants were encouraged to reach > 80% HRpeak
by the end of each high-intensity interval, with walking
uphill, jogging, or running being the most chosen activi-
ties. Sessions began with five intervals per session and
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Table 1 Participant Characteristics
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Variable Total Moderately Autonomous & Confident Autonomous & Highly Confident
n 88 49 (55.7%) 39 (44.3%)
Age (years) 672+55 66.6+5.1 679+6.1
Body mass (kg) 799+125 796+11.6 803+13.9
Height (cm) 172+£10 171+84 172£114
Sex

Female 45 (51.4%) 25 (51%) 20 (51.3%)

Male 43 (48.9%) 24 (49%) 19 (48.7%)
Country

UK 35 (39.8%) 20 (40.8%) 15 (38.5%)

Norway 53 (60.2%) 29 (59.2%) 24 (61.5%)
Highest education level reached

Compulsory 11 (12.5%) 5(10.2%) 6 (15.4%)

Further 23 (26.1%) 14 (28.6%) 9(23.1%)

Undergraduate 26 (29.6%) 13 (26.5%) 13 (33.3%)

Postgraduate 28 (31.8%) 17 (34.7%) 11 (28.2%)

progressively increased to ten intervals. Circuit training
sessions comprised six body-weight exercises (squats,
high-knees, step-ups, press-ups, reverse lunges, and
mountain climbers). Participants initially performed one
set of each exercise during the familiarisation period,
progressing to three sets of 45 s each from week five
onwards. The aim was to complete as many repetitions as
possible within each set and achieve >80% HRpeak by the
end of each exercise bout [39]. See Fosstveit et al. for full
details [38].

Psychological measures
To address Objective 1, we classified participants into
distinct psychological profiles based on their shared pat-
terns of autonomous motivation, controlled motivation,
and self-efficacy. Motivation for exercise was assessed
using an adapted version of the Behavioural Regulation
in Exercise Questionnaire-2 (BREQ-2) [42]. Autonomous
motivation was calculated as the mean of the intrinsic
motivation and identified regulation subscales, whereas
controlled motivation was calculated as the mean of the
introjected and external regulation subscales [21]. Scores
for both autonomous and controlled motivation ranged
from O to 4. Higher scores on each construct indicate a
stronger tendency to regulate exercise behaviour through
that respective motivational orientation. Internal consis-
tency reliability was examined separately for the UK and
Norway samples. Cronbach’s alpha values indicated good
reliability for autonomous motivation across both coun-
tries (UK: a=0.88; Norway: a=0.78). Controlled moti-
vation demonstrated acceptable reliability (UK: a=0.68;
Norway: a=0.75), supporting the cross-cultural applica-
bility of the BREQ-2 in this sample.

Self-efficacy was measured using the Barriers Self-
Efficacy Scale (BARSE) [43]. Participants rated their
confidence (0—100%) in exercising three times a week

despite common barriers (e.g., fatigue, poor weather).
A composite score was calculated as the mean of all 13
questionnaire items, with higher values reflecting greater
perceived confidence in overcoming barriers to exer-
cise participation. The BARSE has demonstrated strong
reliability and predictive validity for physical activity
behaviour in older adults [44, 45]. Internal consistency
was likewise tested separately by country to verify the
reliability of measurement across samples. Cronbach’s
alpha indicated excellent reliability for the BARSE (UK:
a=0.93; Norway: a=0.94), confirming that the measure
consistently captured perceived exercise self-efficacy
across countries.

Exercise programme adherence

To address Objective 2, we examined whether adher-
ence to the exercise programme differed between pro-
files. Adherence was operationalised as compliance
with the prescribed exercise volume and quantified
using heart-rate data measured via a chest-worn moni-
tor and recorded by a fitness watch, from which ses-
sion number, duration, and heart-rate responses (mean,
peak, and time spent within target zones) were derived.
Adherence metrics are expressed as the percentage of
the prescribed exercise volume completed. The primary
adherence metric was the percentage of cumulative met-
abolic equivalent minutes (MET-mins) achieved across
the programme [46]. MET-mins for each session were
calculated by multiplying the recorded session duration
by the MET value corresponding to the mean percentage
of peak heart rate [35]. Cumulative MET-mins for each
participant were calculated by summing the MET-mins
across all completed sessions. In addition to this primary
metric, session number, session duration, and session
intensity (defined as minutes per session>80% of peak
heart rate) were examined as complementary indicators
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to characterise adherence behaviour. Full methodological
details of adherence calculations are reported in Feron et
al. [39].

Physical fitness and functional outcome measures

To address Objective 3, we examined whether changes in
physical fitness and functional outcomes across the exer-
cise programme differed between the identified psycho-
logical profiles. Assessments were conducted at baseline
and post-intervention using a battery of validated mea-
sures of cardiorespiratory fitness and physical function.

Cardiorespiratory fitness

Peak oxygen uptake (VO,peak) was assessed using a
modified Balke treadmill protocol to volitional exhaus-
tion, as described previously [38, 39]. Briefly, respiratory
gases were measured continuously via facemask (Hans
Rudolph, USA) and a Vyntus CPX metabolic cart (Vyaire,
Illinois, USA). Participants completed 4-minute walking
stages (3.8 km-h™) separated by 1-minute rest periods.
Treadmill incline increased at each stage (4—20%) until
lactate threshold was reached. Following lactate thresh-
old, treadmill speed and/or gradient were increased every
1 min until volitional exhaustion. Heart rate was moni-
tored throughout (Norway: Polar H9, UK:12-lead ECG)
and ratings of perceived exertion [47] were recorded after
each stage. VO,peak was calculated as the mean of the
two highest consecutive 30-second oxygen uptake values.

Physical function

Handgrip strength was measured using a hand-held
dynamometer, with a Takei dynamometer (model 5001,
Takei Scientific Instruments, Japan) used in the UK and
a hydraulic hand dynamometer (model SH5001, Sae-
han, Korea) used in Norway [48]. The dynamometer was
adjusted for the grip size of the dominant hand. Partici-
pants stood upright with arms by their sides, squeezing
maximally while maintaining elbow extension and limit-
ing shoulder movement. Three attempts were performed,
and the highest value (kg) was recorded.

Lower-body strength was assessed with the 30-second
chair-stand test [49]. Participants sat upright in a chair
with both feet flat on the floor, shoulder width apart,
and hands crossed over their chest. Participants had one
attempt to fully stand up (knees fully extended) and fully
sit down as many times as possible in 30 s.

Flexibility was measured using the chair sit-and-reach
and back scratch tests [49]. For the chair sit-and-reach,
participants sat at the edge of a chair, extended one leg
forward with the heel on the floor, and toes pointed
upward. Participants interlaced their fingers and reached
towards their toes, getting as close to or as far past their
toes as they could. The distance (cm) reached beyond
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(positive) or short of (negative) the toes was measured
with a ruler. The best score from two attempts was used.

For the back scratch test, participants stood upright
and placed one hand over the same shoulder, reaching
down the back as far as possible, while the opposite hand
reached up the middle of the back from below, attempt-
ing to touch or overlap the middle fingers. The distance
(cm) between the middle fingertips was measured with a
ruler, with overlap recorded as a positive score and a gap
as a negative score. The test was performed on both sides
(right and left), and the best score from the two trials was
recorded.

Mobility was evaluated using the 8-foot up-and-go test
[49]. Participants sat upright on a chair with both feet
on the floor and hands on their knees. Participants were
asked to walk out to and around a cone placed 8 feet away
and return to their seat as fast as possible without run-
ning. Two trials were completed, and the fastest time(s)
were recorded.

Balance was assessed using the one-leg stance test. Par-
ticipants stood on one leg of their choice, placing the heel
of the non-standing leg against the medial knee of the
standing leg. Arms were unrestricted, and participants
attempted to maintain balance for up to 60 s. After one
brief practice, two recorded trials were completed, and
the best time (s) were recorded.

Higher scores indicated better physiological function
across all domains, except for the 8-foot up-and-go test,
where lower times reflected superior performance.

Latent profile analysis: establishing distinct psychological
profiles (Objective 1)

Latent profile analysis (LPA) was conducted in R (Version
4.4.3) [50] to identify subgroups of older adults based
on psychological characteristics. Three indicators were
included: autonomous motivation, controlled motivation,
and self-efficacy. Models specifying one, two, and three
profiles were estimated. Model selection was guided
by statistical and theoretical considerations, including
the Akaike Information Criterion (AIC) [51], the Bayes-
ian Information Criterion (BIC) [52], the sample-size
adjusted BIC (SABIC), and entropy. Lower AIC, BIC, and
SABIC values, in combination with higher entropy, were
taken to indicate superior model fit and clearer classifi-
cation. The final two-profile model was selected as opti-
mal, balancing statistical fit, parsimony, and theoretical
interpretability.

All subsequent analyses were conducted using IBM
SPSS Statistics, Version 29.0 (IBM Corp., Armonk, NY).
To characterise the latent profiles, differences in autono-
mous motivation, controlled motivation, and self-efficacy
were examined across profiles. Demographic charac-
teristics (age, sex, country) and baseline physical fitness
and functional outcomes (VO,peak, handgrip strength,
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30-second chair stand, chair sit-and-reach, back scratch,
balance test, and 8-foot up-and-go) were compared
between profiles using one-way ANOVAs for continu-
ous variables and chi-square (x*) tests for categorical
variables.

Statistical analyses: differences between profiles in
adherence (objective 2) and physical fitness & function
(Objective 3)
To address Research Objective 2, differences in adher-
ence to the exercise programme between latent profiles
were examined using a series of one-way ANOVAs, with
latent profile (moderately autonomous and confident vs.
autonomous and highly confident) entered as the inde-
pendent variable. Dependent variables comprised the
four adherence indices described previously: cumulative
metabolic equivalent minutes (MET-mins), session inten-
sity (minutes >80% HRnmax), session number, and session
duration.

To address Research Objective 3, 2 (Time: pre, post) x
2 (Latent Profile: moderately autonomous and confident
vs. autonomous and highly confident) repeated-mea-
sures ANOVAs were conducted for each physical fitness
and functional outcome, including peak oxygen uptake
(VO,peak), handgrip strength, 30-second chair stand,
chair sit-and-reach, back scratch, balance, and the 8-foot
up-and-go test. Where appropriate, significant effects
were followed up with pairwise comparisons. Effect sizes
are reported as partial eta squared (n?,), and statistical
significance was set at p < .05.

Results
Participant characteristics across the total sample and
latent profiles are presented in Table 1.

No significant differences in demographic characteris-
tics were observed between latent profiles (all p > .05).

Latent profile analysis: identification of distinct
psychological profiles in older Adults (Objective 1)

Latent profile analysis identified two distinct psycho-
logical profiles among older adults participating in the
exercise programme. Fit statistics for the one-, two-, and
three-class solutions are presented in Table 2. Both the
Akaike Information Criterion (AIC) and the sample-size
adjusted BIC (SABIC) decreased as additional classes
were specified, indicating incremental improvements in
model fit. Entropy values exceeded 0.70 for the two- and
three-class solutions, suggesting adequate classification

Table 2 Fit indices for latent profile models (N=88)
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quality. Although the three-class model demonstrated
slightly lower AIC and SABIC values compared to the
two-class solution, it produced a small subgroup that
was less stable, given the modest sample size, and offered
limited theoretical distinction. Therefore, the two-class
solution was selected as the most parsimonious and
interpretable representation of the data.

To characterise the latent profiles, differences in con-
trolled motivation, autonomous motivation, and self-effi-
cacy were examined between profiles. The two profiles
reported similarly low levels of controlled motivation,
F(1, 86)=0.78, p = .38, n% = 0.01 (moderately autono-
mous and confident: 1.15+0.81; autonomous and highly
confident: 1.02+0.63). In contrast, autonomous motiva-
tion was higher in the autonomous and highly confident
profile than in the moderately autonomous and confident
profile, F(1, 86)=25.40, p < .001, n% = 0.23 (3.60+0.29
vs. 2.98+0.80). Similarly, differences were observed
for self-efficacy, F(1, 86)=66.40, p < .001, n° = 0.44,
with substantially higher values in the autonomous and
highly confident profile (87.46 + 8.38) than in the moder-
ately autonomous and confident profile (56.33+25.32).
The moderately autonomous and confident profile also
demonstrated greater variability across the psychologi-
cal indicators. These patterns are illustrated in the stan-
dardised z-score profiles shown in Fig. 1.

Adherence does not differ between the autonomous

and highly confident and moderately autonomous and
confident profiles (Objective 2)

Descriptive statistics for adherence outcomes are pre-
sented in Table 3; Fig. 2. Both profiles demonstrated
high engagement with the intervention across all adher-
ence indices. No significant differences were observed
between the autonomous and highly confident and mod-
erately autonomous and confident profiles on any adher-
ence metric (all p > .05).

Physical fitness and functional outcomes do not differ
between the autonomous and highly confident and
moderately autonomous and confident profiles (Objective 3)
Repeated-measures ANOVAs examined exercise pro-
gramme-induced changes in physical fitness and func-
tional outcomes by latent profile. Results are summarised
in Table 4. Apart from balance (p = .053), significant
main effects of time were observed for VO,peak, hand-
grip strength, chair stand performance, chair sit-and-
reach, back scratch, and the 8-foot up-and-go, indicating

Classes LogLik AIC BIC SABIC Entropy
1 -609 1236 1258 1230 1.000
2 -580 1198 1246 1186 0.745
3 -569 1196 1268 1177 0.836
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Latent Profile

Moderately Autonomous & Confident
4 — Autonomous & Highly Confident

Z-SCOores

[ | |
Autonomous Controlled Self-efficacy

Latent Profile Indicators

Fig. 1 Standardised psychological indicators characterising the two latent profiles. Note. Values represent standardised z-scores for autonomous moti-
vation, controlled motivation, and self-efficacy. Boxplots represent medians and interquartile ranges, with whiskers indicating minimum and maximum
values. Overlaid density distributions illustrate the distribution of scores. * indicates between-profile differences at p < .001

Table 3 Prescribed exercise doses and percentage adherence outcomes across latent profiles

Adherence Metric % Adherence to Prescribed Dose
Prescribed Exercise Dose Moderately Autonomous & Confident Autonomous & Highly Confident
Cumulative MET-Mins 8567 MET-mins 1286+66.1 116.2+379
Session Number 66 sessions 84.1+£15.8 889+125
Session Duration 29.5 min/session 145.8+46.9 1259+268
Intensity (>80%HRpeak) 10.5 min/session 88.6+485 108.8+47.5

Values are presented as mean +standard deviation percentage adherence relative to the prescribed exercise dose. Adherence metrics were calculated using post-
familiarisation data only (i.e., Weeks 5-26). Prescribed doses for session duration and intensity represent average target values calculated across the 66 prescribed
exercise sessions. Intensity was defined as minutes per session completed at >80% of peak heart rate (HRpeak)

MET metabolic equivalent
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Session Session
Duration Number

Fig. 2 Exercise adherence metrics across latent profiles. Note. Boxplots represent median and interquartile range, with whiskers indicating minimum
and maximum values. Violin plots depict the distribution of values for each latent profile. Values are expressed as a percentage of the prescribed exercise

dose. MET: metabolic equivalent

improvements from pre- to post-intervention (all p <
.05). There were no significant main effects of profile, and
no significant time x profile interactions (see Table 4).

Discussion

This study examined whether psychological profiles
were associated with objectively assessed adherence
and improvements in physical fitness and function fol-
lowing a 26-week home-based exercise programme in
older adults. Using person-centred latent profile analysis
(Objective 1), generally healthy older adults were classi-
fied into two distinct psychological profiles: an Autono-
mous and Highly Confident profile and a Moderately
Autonomous and Confident profile. Despite substantial
differences in autonomous motivation and self-efficacy
between profiles, adherence to the prescribed exercise
programme (Objective 2) and training-related outcomes
(Objective 3) were comparable, indicating that both
profiles responded similarly to the structured exercise
programme.

Contrary to what might be expected based on dif-
ferences in levels of autonomous motivation and self-
efficacy, the Autonomous and Highly Confident profile
did not exhibit higher adherence than the Moderately

Autonomous and Confident profile, despite both profiles
reflecting generally favourable motivational characteris-
tics. Previous systematic reviews indicate that adherence
to home-based exercise interventions in older adults var-
ies considerably. For example, Chaabene et al. reported a
mean compliance rate of roughly 70%, although only 50%
of included studies provided adherence data [53]. Liang
et al. identified adherence estimates ranging from 30% to
96% across 90% of studies that reported adherence [54],
while Geraedts et al. observed adherence rates between
32.1% and 91% across 69% of included studies [55]. The
uniformly high adherence observed across both profiles
in the present study may have limited variability, reduc-
ing the ability to detect between-profile differences.
This may reflect generally high autonomous motivation
across the sample, with participants in both profiles dem-
onstrating consistent compliance with the prescribed
exercise volume. Although differences in intervention
modality and intensity limit direct comparison, adher-
ence levels in the present study fall toward the upper end
of the ranges reported in the existing literature.
Interpretation of adherence findings across studies is
further constrained by substantial methodological het-
erogeneity. Adherence is often inconsistently defined and
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Table 4 Repeated-measures ANOVA results for fitness and functional outcomes by latent profile. Listed are mean values (+ standard deviation) for each outcome variable pre-

and post-intervention, with F-values (test statistics) and n?, values (effect sizes representing the proportion of variance explained) for the effects of time, latent profile (moderately

autonomous and confident vs. autonomous and highly confident), and their interaction. Significance is denoted by * for p < .05 and *** for p <.001

Profile Time x Profile

Time

F(df)

Moderately Autonomous & Confident Autonomous & Highly Confident

Outcome

n’

p
<0.001

0.006
0.003

n’

post
29.1

pre

post

pre

<0.001
0.001
0.

<0.01
0.06
1.15

0.

0.02
045
0.23
0.05
0.94
0.01
1.26

0.309
0.3

33.56%**

(1,75)
(1,80)
(1,81)
(1,82)
(1,80)
(1,81)

(1,82)

53

+

276+£54
325+£106
14+22

293154

278+£53

VO,peak (ml/kg/min)

8

49.04%x%

352+105
16.7+2.5

366+10.8

346+109

Handgrip Strength (kg)
Chair Stand (reps)

0.64

143.83*%**
6.55%

6.7+3.6
364122

1439433
12+£127

0.003

27

0.001

0.074
03

1.6+10.1

Chair Sit-and-Reach (cm)

Back Scratch (cm)

0.002

0.15
0.17
0.08

0.012

34.27%**

S5+115

-83+10.2
54+0.7

-79+11.2
49408

-102+11.1
53+09

0.002

<0.001
0.015

0.505
0.045

82.56***
384

49405

8-Foot Up & Go (s)
Balance (score)

0.001

3231217

282+224

37.7£208

345+228

Values are presented as mean £ standard deviation

n?, partial eta squared, V' O,peak peak oxygen uptake

Significant values are shown in bold; * p < .05%; *** p <.001
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assessed using self-report methods such as training logs,
telephone check-ins, or retrospective questionnaires [53,
54]. In contrast, the present study employed an objec-
tive definition of adherence, operationalised as compli-
ance with the prescribed exercise volume, representing
a methodological strength that enhances the precision
and validity of adherence assessment [56, 57]. Adherence
was indexed using heart-rate-guided intensity thresh-
olds, confirming that exercise sessions were completed
and performed at the prescribed intensity. This approach
reduces recall and social desirability biases commonly
associated with self-reported adherence in home-based
interventions [58, 59], providing a robust basis for exam-
ining associations between adherence and subsequent
outcome measures [60].

The exercise programme was implemented with several
contextual features. Although sessions were completed
independently at home, the programme incorporated
regular researcher contact, personalised feedback, struc-
tured and progressive exercise prescriptions, and wear-
able monitoring during exercise. These components
align with behaviour change techniques known to sup-
port exercise engagement in older adults, particularly
self-monitoring and personalised feedback [61-63].
Additionally, regular researcher contact may have pro-
vided external support and accountability, consistent
with approaches used to promote longer-term exercise
adherence in older populations [64]. Systematic reviews
similarly report that home-based interventions offer-
ing ongoing monitoring and feedback achieve higher
and more stable adherence than minimally supported or
unsupervised formats [55, 65, 66]. These features likely
contributed to uniformly high engagement across partici-
pants, thereby reducing behavioural variability and lim-
iting the discernibility of adherence differences between
latent profiles.

Post-intervention questionnaire responses provided
further contextual insight into participants’ experiences
of the intervention. Overall, 94% of participants included
in the present study completed the post-intervention
questionnaire, of whom 87% reported enjoying the over-
all six-month exercise programme either ‘very much’
or ‘extremely. Additionally, 58% of participants either
‘slightly agreed’ or ‘strongly agreed’ that they would have
struggled to complete the programme without regu-
lar researcher contact, and 57% similarly indicated that
they would have completed fewer exercise sessions in the
absence of this support. Although these measures were
not primary outcomes of the present analysis, they may
help contextualise the consistently high levels of pro-
gramme engagement observed across participants, as
well as the role of regular researcher contact and struc-
tured support throughout the intervention.
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In this sample, participants with higher autonomous
motivation and self-efficacy did not exhibit greater train-
ing-related adaptations, as both profiles showed com-
parable improvements in cardiorespiratory fitness and
physical function. This pattern aligns with the adher-
ence data, as similar training exposure across profiles
would be expected to result in comparable adaptations.
This finding contributes to a limited and methodologi-
cally diverse literature with equivocal evidence regard-
ing whether psychological factors prospectively predict
exercise-induced changes in physical fitness and func-
tion. Among older cardiac patients participating in an
eight-week supervised rehabilitation programme, higher
baseline autonomous motivation predicted greater
improvements in VO,peak [28]. In contrast, a 16-week
resistance-training intervention in middle-aged adults
found that baseline self-efficacy and behavioural regula-
tion did not predict overall strength improvements [29].
These divergent findings likely reflect key methodological
differences. Notably, adherence was assessed only as pro-
gramme completion or not reported in these studies, lim-
iting insight into whether differences in training exposure
contributed to the observed physiological adaptations.
Each study examined different psychological constructs
in isolation, used variable-centred analyses, and was
conducted in distinct training contexts and populations.
By contrast, the present study used a person-centred
approach, where participants were grouped based on a
combination of their levels of autonomous motivation
and self-efficacy, allowing examination of how the co-
occurrence of these characteristics was associated with
adherence [67, 68]. Taken together, these findings suggest
that relationships between psychological attributes and
physiological adaptations may be more nuanced than sin-
gle-construct models indicate, particularly when training
volume is closely standardised and objectively verified
based on physiological data rather than self-reported
participation.

Our findings contribute to a wider literature on Self-
Determination Theory and Social Cognitive Theory [19,
24]. Both frameworks propose that autonomous motiva-
tion and self-efficacy support behavioural processes such
as intention formation, persistence, and the self-regu-
lation of effort that facilitate sustained engagement in
exercise participation. Empirical evidence in older adults
similarly shows that higher autonomous motivation and
self-efficacy are associated with greater participation in
exercise [26, 69-71]. In parallel, studies show that adher-
ence to training intensity and volume predicts the extent
of exercise-induced adaptations achieved [12-14]. On
this basis, it was anticipated that the profile characterised
by higher autonomous motivation and self-efficacy would
demonstrate greater behavioural engagement, leading
to more pronounced training-related improvements.
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However, motivation and self-efficacy levels in the Mod-
erately Autonomous and Confident profile remained
within a moderate-to-high range. Importantly, the self-
efficacy measure used in this study captured confidence
to continue exercising despite common barriers, rather
than confidence to exercise at a prescribed intensity.
From a Social Cognitive Theory perspective, such bar-
rier-related self-efficacy may be more strongly related
to persistence and attendance than to achieving specific
training intensities [24]. Voluntary enrolment in a struc-
tured exercise programme may therefore indicate that
participants across both profiles possessed sufficient
task-specific self-efficacy to sustain participation. Under
these conditions, observed differences in self-efficacy
may have been insufficient to produce differential adher-
ence or fitness and functional outcomes.

The results indicate that when both profiles begin from
relatively strong motivational perspectives and receive
substantial structural support, adherence to the pre-
scribed training stimulus becomes comparable across
profiles, with most participants achieving a training
volume sufficient to elicit meaningful training-related
improvements. Under these conditions, observed
changes are likely to reflect the characteristics of the
exercise stimulus and normal inter-individual biological
variation, consistent with evidence that training volume
and intensity are primary determinants of improvements
in physical fitness and function [13, 35]. From this per-
spective, comparable adherence to the prescribed train-
ing stimulus across profiles may have limited the extent
to which autonomous motivation and self-efficacy could
differentially influence fitness and functional outcomes. It
should also be acknowledged that this level of structural
support was delivered within a research setting and may
have introduced additional influences on engagement
and adherence beyond the exercise programme itself.
Accordingly, caution is warranted when applying these
findings to real-world contexts, where access to compa-
rable levels of support may be more limited.

These findings provide valuable insights into adherence
to the prescribed training stimulus and the effective-
ness of the home-based exercise programme during the
active delivery period. However, continuation of exercise
behaviour was not assessed beyond this period, and it
therefore remains unclear whether motivational and self-
efficacy profiles differentially predict the maintenance
of exercise behaviour once the programme has ended.
Future research should incorporate longer-term follow-
up assessments to examine whether these psychological
profiles are associated with the maintenance of exercise
behaviour over time, when individuals rely more heavily
on self-regulation [11, 16, 17]. Furthermore, future stud-
ies should investigate whether these profiles play dis-
tinct roles across different delivery contexts. Specifically,
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it remains unclear whether similar profile effects would
be observed in less structured or minimally supported
settings, where adherence and training intensity are not
directly monitored. Motivation and behaviour-change
research suggests that autonomous motivation and self-
efficacy may be particularly important in such real-world,
unsupervised contexts where external structure and sup-
port are limited [21, 71].

The current results also have implications for the
design and delivery of home-based exercise programmes
for older adults. Specifically, within a structured and
well-supported delivery context, individuals with differ-
ing motivational and self-efficacy profiles demonstrated
comparable adherence and achieved similar improve-
ments in physical fitness and function. Programme-level
features such as clear exercise prescriptions, objective
self-monitoring, and the provision of regular feedback
have been widely identified as relevant components of
effective home-based exercise programmes for older
adults and may help to standardise training exposure
across participants [61, 65, 72]. Nevertheless, evidence
suggests that engagement with technology-supported
self-monitoring is context dependent, underscoring the
need to establish whether comparable outcomes are
observed in less structured or minimally supported real-
world settings [72, 73].

The sample was modest in size and comprised cogni-
tively healthy, motivated, and physically healthy older
adults, which limits generalisability to the wider older
adult population. Future studies should aim to recruit
larger and more diverse samples, including individuals
with lower baseline motivation, greater health burden,
and a broader range of cognitive and functional abilities.
The identification of two psychologically distinct profiles
within this relatively homogeneous group indicates that
meaningful differences in autonomous motivation and
self-efficacy can exist even among engaged and function-
ally independent older adults [67, 74]. This supports the
value of person-centred analytical approaches, such as
latent profile analysis, for capturing naturally occurring
configurations of psychological characteristics that may
be obscured using traditional variable-centred methods
[37, 75].

Conclusions

This study provides novel insight into how motivational
and self-efficacy profiles in healthy older adults relate
to objectively assessed exercise adherence and training-
related improvements in physical fitness and function
during a 26-week home-based exercise programme.
Using a person-centred latent profile analysis, two psy-
chologically distinct profiles were identified based on
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autonomous motivation and self-efficacy. Despite these
differences, both profiles demonstrated comparable
adherence and achieved similar improvements in physi-
cal fitness and function. Adherence levels were uniformly
high, which may have been caused by the structured
nature and/or relatively high efficacy and motivation
levels in both profiles. Under these conditions, baseline
differences in autonomous motivation and self-efficacy
did not influence short-term responses in cardiorespira-
tory fitness or physical functions, though this should not
be taken to suggest that such psychological factors lack
broader relevance. Future research should examine their
influence in less structured, real-world settings and dur-
ing longer-term follow-up, where external support is
reduced, and individuals must regulate their behaviour
more independently. By combining person-centred psy-
chological profiling with objective assessment of training
volume, this study advances understanding of how psy-
chological factors interface with exercise exposure and
adaptation in later life.
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