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A R T I C L E  I N F O   

Handling Editor: Blair T. Johnson  

A B S T R A C T   

Background: An integrated model based on self-determination and planned behavior theories has been used to 
explain physical activity and other health-related behaviors mainly among younger populations, not older adults. 
The present study aimed to conduct a secondary analysis to explore whether changes in theory-based constructs 
explain a change in activity level (including 17 activities in essential life areas) among 75- and 80-year-old 
individuals. 
Methods: Data came from the Promoting well-being through active aging (AGNES) study, a two-arm single- 
blinded randomized control trial, where participants in the intervention group (n = 101) received year-long 
individualized counseling between 2017–19 in Jyväskylä, Finland. Activity frequency was assessed using the 
University of Jyväskylä Active Aging Scale (UJACAS) activity sub-score, perceived autonomy support with the 
Health Climate Questionnaire, autonomous motivation with a sub-scale from the Self-Regulation Questionnaire, 
and attitude with three items. Subjective norm, perceived behavioral control, and intention were each assessed 
with one item. Change in variables between baseline and the 12-month follow-up was specified via latent factors. 
Various structural equation models were tested to assess whether the basic or modified model, including addi
tional paths from baseline variables to change factors, provided a better data fit. 
Results: In the modified integrated model, baseline attitude and change in attitude directly explained the change 
in activity frequency. Moreover, statistically significant indirect paths were observed from baseline autonomous 
motivation through baseline attitude, and from activity frequency through change in attitude to change in ac
tivity frequency. 
Conclusions: The theoretical integrated model did not account for the change in active life engagement. The 
modified integrated model revealed significant change paths, highlighting autonomous motivation and attitudes 
as influential change constructs. For future intervention design, the modified integrated model appears useful in 
identifying behavior change pathways for older adults.   

1. Introduction 

Being active in various life domains when aging is essential for the 
maintenance of better well-being. Activity theory emphasizes the ben
efits of continuing an active life in later adulthood, especially by 

replacing earlier social roles and occupations with new age-appropriate 
roles (Havighurst and Albrecht, 1953 as cited in Lemon et al., 1972). 
Earlier research suggests that for example social engagement, physical 
activity, or participation in various community and leisure activities are 
associated with higher life satisfaction and fewer depressive symptoms 
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(e.g., Adams et al., 2004; Choi K-S et al., 2013; Choi E et al., 2021; Li and 
Loo, 2017; Menec and Chipperfield, 1997; Morrow-Howell et al., 2014; 
Ní Mhaoláin et al., 2012). With diminishing recourses for activity, aging 
individuals can continue or increase their participation in activities for 
instance by selecting goals important to them (selection), improving and 
coordinating the use of personal resources to achieve the goals (opti
mization), and using alternative means to achieve goals and to maintain 
a given level of functioning (compensation) (Baltes and Baltes, 1990; 
Freund and Baltes, 1998). The interventions for older adults focusing on 
behavioral changes (e.g., balanced nutrition, physical activity, social 
participation, cognitive training, exploring coping styles) have resulted 
in improvement both in activity levels (e.g., engagement in physical, 
cultural, intellectual, and social activities) and health outcomes (e.g., 
perceived memory, emotional balance, self-efficacy, overall quality of 
life) (Caprara et al., 2013; Mendoza-Ruvalcaba and Arias-Merino, 
2015). 

The self-determination theory (SDT) posits that people are inherently 
active, and motivated to grow, learn, and change (Ryan and Deci, 2000; 
Ryan and Deci, 2017, 4). SDT differentiates types of motivation along a 
continuum from controlled to autonomous. Autonomously motivated 
individuals are active because the activity is pleasing or in line with their 
personal value system. Controlled motivation is driven by external pri
zes or demands, punishment, or feelings of guilt or shame. Social envi
ronments and support from others may strengthen or threaten the 
fulfillment of the needs for competence, relatedness, and autonomy, 
which form the basic psychological needs underlying autonomous 
motivation, optimal functioning, and growth (Black and Deci, 2000; 
Hagger and Chatzisarantis, 2009; Ryan and Deci, 2000). Autonomy 
support acknowledges another person’s perspective and feelings and 
provides information, rationale, and opportunities while bringing on 
minimal pressure or demands (Deci and Ryan, 1985). Earlier studies 
suggest that perceived autonomy support is associated with autonomous 
motivation among older people (Chung et al., 2018; Yu et al., 2015). 

The theory of planned behavior (TPB) (Ajzen, 1991) states that in
tentions to be active mediate the effect of three belief-based perceptions 
on behavior. Of these perceptions, an attitude refers to an individual’s 
favorable or unfavorable evaluations associated with behavior. A sub
jective norm describes an individual’s experienced social pressure to 
perform an activity. Perceived control refers to a person’s perceived 
ability to perform an activity. Associations between the TPB constructs 
have been studied among older adults, for example, attitude and 
perceived behavioral control have been found to explain the intention to 
perform the behavior (Arnautovska et al., 2019; Chung et al., 2018; 
Duarte et al., 2022; Gretebeck et al., 2007; Stolte et al., 2017). Some 
earlier studies suggest that subjective norm is related to intention 
(Ahmad et al., 2014; Chung et al., 2018; Dean et al., 2006) while others 
have not found a statistically significant association between these 
theoretical constructs (Arnautovska et al., 2019; Duarte et al., 2022; 
Gretebeck et al., 2007). Finally, in terms of intention and behavior, some 
studies have (Ahmad et al., 2014; Arnautovska et al., 2019; Benjamin 
et al., 2005; Dean et al., 2006; Gretebeck et al., 2007), while others have 
not found an association (Chung et al., 2018; Duarte et al., 2022; Gellert 
et al., 2015; Labudek et al., 2021). 

We chose the integrated model of the SDT (Ryan and Deci, 2000) and 
the TPB (Ajzen, 1991) as the underlying theoretical model for the 
intervention. Previous literature supports the SDT and TPB integration 
as they provide complementary explanations of the processes that un
derlie motivated behavior (Chatzisarantis et al., 2007; Chung et al., 
2018; Hagger and Chatzisarantis, 2009). In older people, the integration 
of these two theories has been used, until now, to test only the use of face 
masks (Chung et al., 2018) and self-reported physical activity (Arnau
tovska et al., 2019). We chose to integrate two motivational models in 
the tested model. Our reason for leaving out volitional factors such as 
planning and implementation intentions was that previous models 
predicting activities in older adults did not support including them, 
showing either non-significant or weak prediction power (Galli et al., 

2018; Hagger et al., 2017). One explanation may be that even subclin
ical cognitive decline accompanying aging may attenuate the impor
tance of volitional factors in behavior change (Schnitzspahn and Kliegel, 
2009). 

1.1. The SDT and the TPB in the context of the AGNES-intervention 

We conducted a study to promote active aging (Rantanen et al., 
2019b). In a one-year two-arm single-blinded randomized controlled 
trial, we aimed to increase 75- and 80-year-old participants’ awareness 
of meaningful and desirable activities, foster autonomous motivation, 
set new activity goals, and eventually, facilitate positive changes in 
self-selected valued activity (Rantanen et al., 2020). During the one-year 
community-based intervention, the counseling group had one 
face-to-face counseling session and sessions via phone calls at 1, 3, 6, 
and 9 months after the face-to-face counseling session. Additionally, 
they received an information booklet on active aging and four printed 
newsletters, listing activities organized for older people in our town. 

An increase in self-regulated motivation (i.e., autonomous motiva
tion) was central to the intervention. To support the experience of au
tonomy, we respected, listened to, and acknowledged the perspective of 
our participants (Souesme and Ferrand, 2019). A semi-structured pro
tocol of questions guided the discussion topics with plenty of room and 
encouragement for the participants to express their thoughts. Probing 
questions were based on participants’ answers. The participants’ current 
activities, interests, possibilities, and needs for change were discussed 
and they had a key role in setting their goals, planning their actions, and 
monitoring their progress in changing their self-selected active life be
haviors (Ekelund et al., 2014). Mainly, the participants chose one to 
three behavioral goals. We promoted perceived control by identifying 
obstacles, and ways to overcome them, providing advice for 
self-monitoring, and reviewing action plans. Forming if-then plans are a 
valid tool for improving the translation of intentions into action 
(Sheeran and Webb, 2016). Ideally, action plans and forming 
problem-solving strategies stemming from the perceived discrepancy 
between the current activity and the goal will propel change. A more 
detailed description of the integrated theoretical constructs, the 
behavior change techniques that have been applied, their mechanisms of 
action, and examples of how these techniques have been applied are 
shown in Supplementary Table 1 (cf. Carey et al., 2019). 

World Health Organization’s definition of active aging policy (World 
Health Organization (WHO), 2002) was in the background of the 
development of the University of Jyväskylä Active Aging Scale (UJA
CAS) (Rantanen et al., 2019a). The scale measures active aging at an 
individual level, and more specifically, it assesses older people’s striving 
for well-being through activities relating to a person’s goals, functional 
abilities, and opportunities. Selection of the 17 activities in the essential 
life areas (e.g., practicing memory, exercising, participating in events, 
helping others, advancing matters in one’s own life, and doing things 
according to one’s worldview) in the scale was based on an iterative 
multi-phase process including drafting by an expert panel, a pilot study 
for item analysis and scale validity, a feedback study with focus groups 
and questionnaire respondents, and a test-retest study. Since the inter
vention was individually tailored, i.e., the participants were able to 
choose behavioral goals according to their preferences, the use of this 
kind of scale in assessing the wider picture of activity was a rational 
choice. 

In the randomized controlled trial, we observed an increase in the 
UJACAS total score and the frequency of the activity sub-score in the 
counseling group compared to the health information control group 
(group-by-time p = .050, effect size 0.011; p = .007, effect size 0.019, 
respectively) (Rantanen et al., 2020), and non-systematic effects on 
physical activity (Siltanen et al., 2020). We chose the behavioral (ac
tivity) scale as an outcome for the current study instead of the total score 
because the three other parts of the questionnaire (opportunities, 
competence, and motivation) overlapped to some extent with constructs 
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of the explanatory motivational models we used. The goals the partici
pants set were mainly related to activities or behaviors. Moreover, the 
volume of activity is the dimension that can be influenced by the 
intervention at an individual level. 

In the current study, we conducted a secondary analysis to explore 
whether the changes in theory-based constructs (integrated model based 
on the SDT and the TPB) explain the change in frequency of activity 
during 12-month follow-up among the 75- and 80-year-old participants 
of individualized counseling intervention. We hypothesized that the 
change in perceived autonomy support is associated with the change in 
autonomous motivation (H1). Consequently, we hypothesized that the 
change in autonomous motivation is related to the changes in attitude, 
subjective norm, and perceived behavioral control (H2). In line with the 
TPB (Ajzen, 1991), it was further hypothesized that these changes in 
belief-based cognitions explain the change in intention towards active 
aging (H3). Finally, we expected that the changes in active aging be
haviors would be predicted by the changes in intention (H4) and 
perceived behavioral control (H5). 

2. Methods 

2.1. Study design and participants 

The study protocol has been published earlier (Rantanen et al., 
2019b). AGNES intervention (Promoting well-being through active 
aging; ISRCTN-ISRCTN16172390) was a single-blinded randomized 
controlled trial with two research arms. The parallel groups were the 
“Counseling group”, serving as the intervention group, and the “Health 
information group”, serving as the control group. In this study, we used 
data from the counseling group (n = 101). Only the intervention group 
was included because this group only received the intervention, and we 
aimed to address the reasons and mechanisms behind the behavioral 
changes that occurred because of the intervention. 

We recruited participants for the AGNES intervention study from the 
AGNES cohort study (Rantanen et al., 2018). Participants of the AGNES 
cohort study were aged 75, 80, or 85 years and lived independently in 
the municipality of Jyväskylä, Finland. They were recruited to the 
cohort study from random samples drawn from the Population Infor
mation System administrated by the Population Register Center (Ran
tanen et al., 2020). Inclusion criteria for the AGNES intervention study 
were age 75 or 80 years, willingness to participate, a baseline score 
between 52.3 and 90.0 on the University of Alabama at Birmingham 
Life-Space Assessment (LSA) (Baker et al., 2003; Portegijs et al., 2016), 
and a score of 25 or higher on the cognitive function test Mini-Mental 
State Examination (MMSE) (Folstein et al., 1975). Life-space mobility 
composite score in the recruitment range excludes those with severely 
restricted and those with the most extensive mobility behavior and thus 
represents the “middle group” in the population who potentially have 
room for improvement in terms of activity. The justification for the 
MMSE score of 25 or higher as an inclusion criterion was that counseling 
requires the cognitive capability to process the topics discussed (Ran
tanen et al., 2020). 

Recruitment occurred between October 2017 and August 2018. Of 
the 416 participants screened for the AGNES intervention, 204 were 
eligible and were randomized either to the counseling group or to the 
health information group (Rantanen et al., 2020). Of those non-eligible, 
151 did not meet the inclusion criteria, 56 refused to participate, 4 had 
poor health, and 1 was not reached. Participants were interviewed 
face-to-face in their homes by trained interviews using 
computer-assisted personal interviewing and over the phone by the 
counselor before randomization. Follow-up face-to-face interviews were 
conducted mid-trial at 6 months and post-trial at 12 months. Of the 
counseling group participants, two did not receive any part of the 
intervention, seven percent discontinued the intervention, and in one 
case, the follow-up data was damaged. Since they did not differ in age, 
perceived health, depressive symptoms, activity score, or the 

motivational model constructs from the rest of the intervention partic
ipants, analyses were conducted with intention-to-treat principles. 

The ethical committee of the Central Finland Hospital district pro
vided an ethical statement about the AGNES cohort and intervention 
studies on August 23, 2017. All participants signed informed consent 
before the start of the study. The AGNES cohort and intervention studies 
followed the principles of the Declaration of Helsinki. 

2.2. Measures 

The main outcome measure is the frequency of activity sub-score from 
the University of Jyväskylä Active Aging Scale (UJACAS) (Rantanen 
et al., 2019a). The UJACAS consists of 17 items: practicing memory, 
using a computer, advancing matters in one’s own life, exercising, 
enjoying the outdoors, taking care of one’s appearance, crafting or DIY, 
maintaining social relationships, helping others, getting to know new 
people, balancing personal finances, making one’s days interesting, 
making home cozy, practicing artistic hobbies, participating in events, 
advancing societal/communal matters, and doing things according to 
one’s world view. For each item, participants were asked to evaluate 
their amount of frequency of doing the activity during the 4 weeks 
immediately before the measurement with the following response op
tions: 0 = not at all, 1 = rarely than once a week/little, 2 = approxi
mately once a week/some, 3 = 2–4 times a week/quite a lot, and 4 =
daily or almost daily/very much with verbalization of rating depending 
on the wording of the question. Higher scores (range 0–68) reflect 
higher activity. The measure and its subscales have been validated 
previously. The results of the validation study indicated that the fre
quency of activity subscale correlated with active aging assessments 
made by the participant (r = 0.500) and occupational therapist (r =
0.549), and the participant’s experience of having a special interest in 
his/her life (r = 0.508) (Rantanen et al., 2019a). Thus, the subscale 
provides a broader perspective of activities. In this data, Cronbach’s 
alpha was 0.79 at baseline and 0.74 at the 12-month follow-up. 

Theory-based variables. Perceived autonomy support (i.e., the degree to 
which participants experience their social environment as autonomy- 
supportive versus controlling) concerning living an active life was 
assessed with a modified short version of the Health Climate Question
naire (Williams et al., 2006). Responses for the five items (e.g., “I feel 
other people around me have provided me with choices and options to 
live an active life.“) are given on a Likert-type scale ranging from 1 =
strongly disagree to 7 = strongly agree. An individual’s score on this 
scale is the average of his or her responses on the five items. Cronbach’s 
alpha was 0.83 at baseline and 0.86 at the 12-month follow-up. 

Autonomous motivation is a sub-scale from the Self-Regulation 
Questionnaire (Levesque et al., 2007) that was adapted to meet the 
needs of the intervention and was used to assess individual differences in 
the types of motivational regulation for being more active. In the present 
study, 4 items were used to assess autonomous motivation given on a 
Likert-type scale ranging from 1 = strongly disagree to 7 = strongly 
agree. Participants’ score was formed so that intrinsic motivation (i.e., 
mean of items “I enjoy living an active life” and “It is interesting to see 
my improvement”) and identified regulation (i.e., mean of items “I 
believe that living an active life helps me feel better” and “Because I 
enjoy being an active person”) were calculated first and then the final 
score of autonomous motivation (range 3–21) was calculated as follows: 
2*intrinsic motivation + 1*identified regulation, with a higher score 
indicating higher autonomous motivation. Cronbach’s alpha was 0.76 at 
baseline and 0.82 at the 12-month follow-up. 

Recommendations of the manual for health services researchers 
(Francis et al., 2004) were used as a guide for planning the items based 
on the TPB. Attitude towards living a more active life was assessed with 3 
items scored on 7-point semantic differential scales ranging from 1 to 7 
(“Aiming to live a more active life during the next six months means to 
me … pleasant – unpleasant, difficult – easy, useful – useless”). An in
dividual’s score is the average of the participant’s responses on the three 
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items higher scores indicate a more positive attitude. Cronbach’s alpha 
was 0.79 at baseline and 0.75 at the 12-month follow-up. Subjective 
norm of living a more active life was measured with one item: “I feel that 
the people who are important to me would want/expect me to live a 
more active life for the next six months”. Perceived behavioral control over 
living a more active life was assessed by using one item: “I am confident 
that I can live a more active life for the next six months”. Intention to live 
a more active life was assessed with one item: “I intend to live a more 
active life for the next 6 months”. Responses for subjective norm, 
perceived behavioral control, and intention are given on a 7-point scale 
ranging from 1 = strongly disagree to 7 = strongly agree. 

Covariates. Since people in older age groups are prone to experience 
deterioration in their physical and mental health, and higher number of 
depressive symptoms and perceived poor health may be associated with 
lower participation in activities (Galenkamp et al., 2016; Gellert et al., 
2015), we used changes in health or physical functioning and depressive 
symptoms as covariates. At the 6 and 12-month measurements, partic
ipants were asked if they experienced changes in their health situation or 
functional or mobility ability (i.e., the old illness had worsened, have been 
diagnosed with a new disease, have cognitive problems, accident, 
functional or mobility ability had worsened, or some other change in 
health situation) during the last 6 months. They scored 1 if they reported 
any change in either measurement point, otherwise, they scored 0. 
Depressive symptoms were assessed with the 20-item Center for Epide
miologic Studies Depression Scale (CES-D) (Radloff, 1977) in which the 
participants are asked to rate the frequency of each depressive symptom 
during the previous week on a four-point scale ranging from zero (rarely 
or never) to three (almost all the time). Sum scores range from 0 to 60, 
with higher scores indicating more depressive symptoms. A sum score 
was calculated for participants with at most one missing item. Cron
bach’s alpha was 0.89 at baseline and 0.87 at the 12-month follow-up. 
For the analysis, change in depressive symptoms was calculated by 
subtracting the baseline CES-D score from the 12-month CES-D score. 

2.3. Statistical analysis 

A theory-based structural equation model (SEM) (Fig. 1 A) was 

estimated by using full information maximum likelihood estimator 
supposing missing values to be missing at random (MAR). The covari
ance coverage was at its smallest 0.881. The estimator in the MPLUS 
statistical program (version 8.6) was MLR which produces robust scale- 
corrected chi-square value and robust standard errors which correct the 
bias in the case of non-normally distributed data. 

The change between the baseline and 12-month measurements was 
specified via latent factors setting the factor loadings at one and 
regressing the change factor on base measurement setting the coefficient 
to one. The error variance of the second measurement was set to zero 
(Fig. 1 B). The model was further modified with the help of the large 
modification indices. Each change factor was adjusted for the change 
score of depressive symptoms and factors describing the change in 
attitude, behavioral control, intention, and frequency of activity were 
adjusted for reported changes in health situation and/or functional or 
mobility ability. Additionally, baseline scores of perceived autonomy 
support, autonomous motivation, and frequency of activity were 
allowed to correlate with the change score of depressive symptoms 
based on bivariate correlation values. 

The model fit was evaluated using chi-square test value, root mean 
square error of approximation (RMSEA), Tucker-Lewis index (TLI), 
comparative fit index (CFI), and standardized root mean residual 
(SRMR). According to Hu and Bentler (1999), statistically nonsignificant 
chi-square value, lower than .06 value in RMSEA, at least 0.95 TLI and 
CFI values, and lower than 0.08 value in SRMR are cut-off values for the 
well-fitted model. 

3. Results 

Of the participants, 74% were aged 75 years and 60% were women. 
53% rated their health as good or very good and 47% as moderate. A bit 
more than half (55%) reported that they had experienced a negative 
change in their health situation or functional or mobility ability. The 
mean score of depressive symptoms was 8.12 (sd. 7.10) at baseline and 
8.41 (sd. 6.18) at the 12-month follow-up. The mean of the change score 
of depressive symptoms during the follow-up was 0.45 (sd. 5.93). Means 
and standard deviations of the main studied variables at baseline and 12- 

Fig. 1. Theory-based model (A) and illustration of forming latent change scores in the analysis (B).  
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month follow-up are shown in Table 1 and bivariate correlations be
tween the main studied variables are shown in Table 2. Within specific 
UJACAS activity items, no systematic changes were visible while some 
participants increased and others decreased their level of activity. For 
instance, concerning exercising, 25% increased and 18% decreased, in 
practicing memory, 29% increased and 18% decreased. Regarding the 
maintenance of social relationships, 20% increased their activity level 
and 28% decreased. The highest increase in activity was observed in 
activity aligned with world view with a proportion of 50% increasing 
and 20% decreasing and advancing matters in one’s own life with a 
proportion of 39% increasing and 17% decreasing. 

Fit indexes for the SEM based on the non-modified theoretical model 
(χ2(77) = 203.353, p < .001; RMSEA: 0.132, CFI: 0.812, TLI: 0.702, and 
SRMR: 0.161) suggested that the model did not fit data well. Path co
efficients are shown in Supplementary Fig. 1. Additionally, large 
modification indexes suggested that additional paths between the vari
ables should be added to the model. The final modified model fitted data 
very well: the value of the χ2(62)-test for model fit was 64.006 (p =
.406), RMSEA 0.018, CFI 0.997, TLI 0.994, and SRMR 0.076. 

Path coefficients of the final modified model (Fig. 2) indicated that, 
at baseline, perceived autonomy support was positively associated with 
autonomous motivation which was further positively associated with 
attitude toward and perceived behavioral control to live a more active 
life. Intention to live a more active life was explained by higher scores in 
perceived behavioral control, perceived subjective norm, and perceived 
autonomy support. Intention and perceived behavioral control were not 
statistically significantly related to the frequency of activity. However, a 
higher score in autonomous motivation was positively associated with 
the frequency of activity. 

The results also suggest that higher baseline autonomous motivation 
and higher change score in attitude were associated with higher positive 
change in perceived autonomy support during the intervention period. 
Positive change in perceived autonomy support was associated with a 
higher positive change score in autonomous motivation that, in turn, 
was related to positive changes in attitude toward and perceived 
behavioral control in living a more active life. However, a change in 
autonomous motivation was not associated with a change in the 
perceived subjective norm. Thus, hypothesis 1 was supported and hy
pothesis 2 was partially supported by the data. Additionally, higher 
autonomous motivation at baseline predicted higher positive changes in 
perceived autonomy support, attitude, and perceived behavioral control 
during the intervention. Change in attitude and subjective norm corre
lated with change in perceived behavioral control, but only change in 
perceived behavioral control was directly related to the change in 
intention to live a more active life. Therefore, hypothesis 3 was only 
partially supported. Furthermore, higher perceived behavioral control 
at baseline predicted higher positive change in intention to live a more 
active life. Finally, the change in the frequency of activity was not 
explained by changes in intention and perceived behavioral control that 

did not lend support for hypotheses 4 and 5. Of adjusting variables, a 
higher increase in depressive symptoms during the follow-up was 
negatively associated with changes in perceived autonomy support and 
active life engagement. Reported negative change in health and func
tional or mobility ability was negatively associated with a change in 
perceived behavioral control. 

Whereas 60% of the variance in the latent change score in the 
intention was explained by the final model, the respective proportion of 
the variance in the latent change score in the frequency of activity was 
37.7%. Both higher baseline scores in attitude and higher positive 
change in attitude were associated with positive changes in the fre
quency of activity. Additionally, indirect effects of baseline autonomous 
motivation on change in frequency of activity through baseline attitude 
(standardized estimate 0.32, p < .001), and of baseline perceived au
tonomy support on change in frequency of activity through baseline 
autonomous motivation and baseline attitude (est. 0.20, p < .001) were 
statistically significant. Higher baseline frequency of activity was indi
rectly associated with a change in frequency of activity via a change in 
attitude (est. 0.09, p = .045). However, indirect paths from a change in 
autonomous motivation (est. 0.09, p = .059) and from baseline auton
omous motivation (est. 0.08, p = .097) to a change in frequency of ac
tivity through a change in attitude were not statistically significant. 
Results of the sensitivity analysis, in which we excluded those re
spondents who discontinued the intervention or had no data in the 12- 
month follow-up, indicated that attrition did not distort the results. 

4. Discussion 

The findings of this study suggest that the integrated model of self- 
determination theory and theory of planned behavior in a counseling 
intervention aiming to promote striving for meaningful activity among 
older people was not successful. However, when the model was modified 
to include associations from baseline variables to change factors, its 
suitability improved. The modified adjusted model was able to explain 
60.0% of the variance in change in intention and 37.7% of the variance 
in the change in activity level. Earlier meta-analytic findings have shown 
that averaging perceived behavioral control, subjective norms, and at
titudes accounts for 39% of the variance in behavioral intentions, and 
behavioral intention accounts for 22–42% of the variance in behavior 
(depending on how intention is measured) (Armitage and Conner, 
2001). Therefore, we consider that the modified model has a very good 
explanatory power of the variance. 

From the key constructs in the integrated model, positive attitude 
was the only one to have direct effects on activity and thus may be 
considered especially meaningful for interventions aiming to change 
behavior. Additionally, greater autonomous motivation and higher fre
quency of activity before the intervention explained a positive change in 
frequency of activity during the intervention indirectly through baseline 
attitude and change in attitude. A novel feature of the current study is 
that it enabled us to take into consideration the longitudinal nature of 
the data, and it presented new knowledge on associations between the 
theoretical constructs of an integrated model based on the SDT and the 
TPB. 

In line with the hypotheses, the results indicated that the paths be
tween perceived autonomy support and autonomous motivation, 
autonomous motivation and attitude/perceived behavioral control, and 
perceived behavioral control and intention were statistically significant 
both at baseline situation and when investigating these associations 
between latent change factors. Similar results have been reported by 
other studies with older adults for physical activity behavior (Arnau
tovska et al., 2019; Duarte et al., 2022; Gretebeck et al., 2007; Stolte 
et al., 2017) and seasonal influence prevention (Chung et al., 2018). 
However, our result regarding non-significant relationships between 
subjective norm and intention and between attitude and intention did 
not confirm the results found in the aforementioned studies. In line with 
some studies (Ahmad et al., 2014; Chung et al., 2018; Dean et al., 2006), 

Table 1 
Means and standard deviations (SD) of the study variables at baseline and 12- 
month follow-up.   

Baseline 12-month 
follow-up 

Mean SD Mean SD 

Perceived autonomy support living an active life 
(1–7) 

5.73 0.86 5.69 0.92 

Autonomous motivation for living a more active 
(3–21) 

18.59 2.18 18.43 2.53 

Attitude towards living a more active life (1–7) 6.00 0.95 6.00 0.94 
Subjective norm of living a more active life (1–7) 5.04 1.79 5.16 1.63 
Perceived behavioral control over living a more 

active life (1–7) 
5.82 1.14 5.61 1.29 

Intention to live a more active life (1–7) 5.53 1.43 5.58 1.48 
Frequency of activity (0–68) 42.15 8.36 44.40 7.07  
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we observed a statistically significant association between baseline 
perceived subjective norm and baseline intention. On the other hand, we 
did not find a statistically significant association between respective 
latent change factors (see also Arnautovska et al., 2019; Duarte et al., 
2022; Gretebeck et al., 2007). However, the intervention contents 
focused more on supporting autonomous motivation than on increasing 
the perceived subjective norm to live a more active life, as can be seen in 
Supplementary Table 1. The finding of the positive association between 
baseline autonomous motivation and baseline frequency of activity was 
in line with previous research (Van Hoecke et al., 2014; Labudek et al., 
2021). 

Several previous studies indicate that intention as a proximal pre
dictor is associated with a given behavior (Ahmad et al., 2014; Arnau
tovska et al., 2019; Benjamin et al., 2005; Dean et al., 2006; Gretebeck 

et al., 2007; Knittle et al., 2018), but we did not find a statistically sig
nificant association between these variables. In the earlier literature, the 
notion that all intended behavior is not translated to actual behavior is 
known as the intention-behavior gap (Rhodes, 2014; Sheeran and Webb, 
2016). We applied behavioral change techniques that may bridge the 
intention-behavior gap and strengthen action planning, such as sup
porting participants in setting their goals, making “if-then” plans, 
planning problem-solving strategies, and monitoring their progress (see 
Hagger and Chatzisarantis, 2014; Kaushal et al., 2021). We cannot 
completely rule out that measuring the amount of activity with a scale 
including 17 essential life areas and intention with one item with the 
more general expression ‘living a more active life’ may in part be 
responsible for the non-significant finding between intention and fre
quency of activity. However, assessing theoretical constructs in some 

Table 2 
Correlations between the main study variables at baseline (0m), 12-month follow-up (12m), and between the baseline and follow-up measures.   

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

1 Perceived autonomy support 0m 1              
2 Autonomous motivation 0m 0.62 1             
3 Attitude 0m 0.54 0.62 1            
4 Subjective norm 0m 0.07 − 0.13 0.09 1           
5 Perceived behavioral control 0m 0.48 0.47 0.73 0.13 1          
6 Intention 0m 0.45 0.33 0.50 0.35 0.58 1         
7 Frequency of activity 0m 0.33 0.44 0.28 − 0.20 0.27 0.14 1        
8 Perceived autonomy support 12m 0.62       1       
9 Autonomous motivation 12m 0.40 0.64      0.65 1      
10 Attitude 12m 0.42 0.55 0.66     0.57 0.64 1     
11 Subjective norm 12m 0.24 0.12 0.17 0.47    0.25 0.11 0.04 1    
12 Perceived behavioral control 12m 0.40 0.39 0.45 0.04 0.54   0.59 0.53 0.56 0.30 1   
13 Intention 12m 0.36 0.28 0.29 0.08 0.51 0.45  0.38 0.32 0.35 0.33 0.67 1  
14 Frequency of activity 12m 0.35 0.45 0.47 − 0.11 0.36 0.31 0.73 0.37 0.40 0.60 − 0.00 0.25 0.33 1  

Fig. 2. Standardized path coefficients and 95% confidence intervals of the adjusted modified SEM model (n = 101). 
Note. Solid arrows describe statistically significant and dashed arrows not statistically significant values. 
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other way than with the more general expression would have not been 
possible as the intervention was individualized focusing on goals and 
activities important to each participant. Nevertheless, our data suggest 
that the intention to lead a more active life and the actual increase in 
activity were not associated. This warrants further studies in the future. 

Paths from baseline theoretical constructs to latent change factors as 
well as additional paths between latent change factors revealed signif
icant additional information that can be used in designing future in
terventions. The results indicate a focal position of autonomous 
motivation in the process of supporting participating in active aging 
behaviors. In addition to explaining perceived behavioral control and 
attitude cross-sectionally, baseline autonomous motivation predicted 
changes in perceived autonomy support, attitude, and perceived 
behavioral control directly and change in frequency of activity indirectly 
through baseline attitude. It is likely that older people whose motivation 
is more self-determined, are at the upper stages of readiness to change, 
they see around them more opportunities and therefore, are more ready 
to take advantage of an intervention that aims to promote their valued 
behaviors (Courneya, 1995). In our study, the greatest increases in ac
tivity levels were observed in the items of aligning activities with one’s 
worldview and advancing matters in one’s own life. This observation, 
even though anecdotal, potentially indicates a noteworthy enhancement 
in participants’ autonomy. 

From the practical point, it is notable that the change in autonomous 
motivation was related to the change in two belief-based cognitions, i.e., 
attitude and perceived behavioral control. Thus, it may be essential to 
support the autonomous motivation of older people, for instance, with 
questions to help them strengthen their reasoning for the maintenance 
or increase of an important activity. However, this should be done in a 
respectful atmosphere and by providing interpersonal conditions that 
support the person’s initiative, volition, and integrity (Deci and Ryan, 
2012). 

Results suggest the significance of perceived behavioral control and 
positive attitude in the process as well. Ajzen (2005, p.118) states that 
the relative importance of belief-based cognitions depends in part on the 
intention and behavior that is studied. In our data, baseline perceived 
behavioral control and change in perceived behavioral control were 
quite strongly associated with a change in intention to live a more active 
life. Nevertheless, there was no association between changes in attitude 
and perceived subjective norm and the change in intention. Since 
bivariate correlations between baseline attitude and intention at 
baseline/12-month follow-up were positive, the negative relation from 
baseline attitude to change in intention may be due to the quite 
complicated model. Indeed, the regression coefficient between baseline 
attitude and the change in intention the model predicts is 0.22 when 
considering the correlation between attitude and perceived behavioral 
control at baseline (est. 0.63) and associations between perceived 
behavioral control and the change in intention (est. 0.77) and attitude 
and the change in intention (est. − 0.27) (i.e., 0.63*0.77–0.27 = 0.22). 
However, baseline attitude and change in attitude explained the change 
in the frequency of activity. Moreover, baseline attitude predicted 
positively the change in autonomous motivation, and a change in atti
tude was related to the change in perceived autonomy support. Hence, it 
may be important to enhance the positive attitude toward intended 
behavior that can be done, for example, by giving relevant information 
about health consequences to an older person and helping them in 
problem-solving. 

Finally, when taking into consideration statistically significant 
additional paths, the results also revealed that those reporting more 
activity at baseline experienced a positive change in attitude toward 
living a more active life and further increased their activity. Although 
many participants discussed that their life is full of meaningful activities, 
this result may indicate that their past behaviors (both reasoned and 
automatic) better predict their current behavior (Brown et al., 2020). 

4.1. Strengths and limitations 

In the interest of keeping the participant burden reasonable, we 
included in some constructs a limited number of items, which could be a 
study limitation. With more participants, we might have been able to 
receive more accurate estimates (narrower 95% confidence intervals) 
for the studied associations and higher power to detect some associa
tions that now may have remained too weak. In general, the participants 
of the intervention were relatively active. Nevertheless, they still had 
room for increasing their activity. Sometimes the goals and changes in 
the person’s life although important may have been quite small. 

The strengths include a low attrition rate. The use of the integrated 
model to build the intervention and testing the model’s power to explain 
changes across two time points are also strengths. Since very few studies 
have used the integrated model in intervention studies, the results of the 
present study bring new knowledge on an integrated model to explain 
behavior change among older people. The new paths our data indicate 
bring plenty of new knowledge for future intervention planning for this 
age group for active aging. Reporting how we used the model in prac
tice, and reporting details regarding how the behavior change tech
niques were used to change the theoretical constructs, allows better 
future replication or adaptation. The novelty of our study is that we 
focused on the participants’ self-selected activities and assessment of 
active aging behaviors with a novel active aging scale including items 
from several life domains. Since the study lasted for one year, baseline 
and follow-up assessments were conducted in the same season. To better 
understand the social psychological process of how older people main
tain and increase their active aging behaviors when resources often 
diminish and depressive symptoms become more prevalent, calls for 
further research e.g., with a more heterogenous sample and a higher 
number of participants. 

5. Conclusions 

Although the integrated model based on the SDT and the TPB did not 
explain the change in active life engagement among older participants of 
individualized counseling intervention, the emerged associations are 
useful for researchers of behavior change interventions for older adults. 
Based on the additional paths suggested by the SEM, the model was able 
to explain around 38% of the variance in the change in active aging 
behaviors. From the theory-based constructs, a positive attitude is a 
significant construct explaining the activity change. Autonomous 
motivation and perceived behavioral control also had a central role in 
explaining changes in intention to live a more active life and the change 
in frequency of activity in older people. In practice, a similar interven
tion conducted within the framework of screening, which could provide 
multifaceted support to older people, might help maintain their imme
diate life quality and contribute more meaning to their lives. 
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Rojas, M., Fernández-Ballesteros, R., 2013. Active aging promotion: results from the 
vital aging program. Curr. Gerontol. Geriatr. Res. 2013, 817813 https://doi.org/ 
10.1155/2013/817813. 

Carey, R.N., Connell, L.E., Johnston, M., Rothman, A.J., de Bruin, M., Kelly, M.P., 
Michie, S., 2019. Behavior change techniques and their mechanisms of action: a 
synthesis of links described in published intervention literature. Ann. Behav. Med. 53 
(8), 693–707. https://doi.org/10.1093/abm/kay078. 

Chatzisarantis, N.L.D., Hagger, M.S., Smith, B., 2007. Influences of perceived autonomy 
support on physical activity within the theory of planned behavior. Eur. J. Soc. 
Psychol. 37 (5), 934–954. https://doi.org/10.1002/ejsp.407. 

Choi, E., Han, K.-M., Chang, J., Lee, Y.J., Choi, K.W., Han, C., Ham, B.-J., 2021. Social 
participation and depressive symptoms in community-dwelling older adults: 
emotional social support as a mediator. J. Psychiatr. Res. 137, 589–596. https://doi. 
org/10.1016/j.jpsychires.2020.10.043. 

Choi, K.-S., Stewart, R., Dewey, M., 2013. Participation in productive activities and 
depression among older Europeans: survey of health, ageing and retirement in 
Europe (SHARE). Int. J. Geriatr. Psychiatr. 28, 1157–1165. https://doi.org/ 
10.1002/gps.3936. 

Chung, P.-K., Zhang, C.-Q., Liu, J.-D., Chan, D.K.-C., Si, G., Hagger, M.S., 2018. The 
process by which perceived autonomy support predicts motivation, intention, and 
behavior for seasonal influenza prevention in Hong Kong older adults. BMC Publ. 
Health 18 (1), 65. https://doi.org/10.1186/s12889-017-4608-x. 

Courneya, K.S., 1995. Understanding readiness for regular physical activity in older 
individuals: an application of the theory of planned behavior. Health Psychol. 14 (1), 
80–87. https://doi.org/10.1037//0278-6133.14.1.80. 

Dean, R.N., Farrell, J.M., Kelley, M.L., Taylor, M.J., Rhodes, R.E., 2006. Testing the 
efficacy of the theory of planned behavior to explain strength training in older 
adults. J. Aging Phys. Activ 15, 1–12. https://doi.org/10.1123/japa.15.1.1. 

Deci, E.L., Ryan, R.M., 1985. Intrinsic Motivation and Self-Determination in Human 
Behavior. Plenum, New York.  

Deci, E.L., Ryan, R.M., 2012. Self-determination theory in health care and its relations to 
motivational interviewing: a few comments. Int. J. Behav. Nutr. Phys. Activ. 9, 24. 

Duarte, N., Hughes, S.L., Paúl, C., 2022. Theory of planned behavior in predicting 
physical activity among Portuguese older adults with osteoarthritis. High Educ. Res. 
Dev. 46 (1), 60–72. https://doi.org/10.1080/01924788.2021.1916717. 

Ekelund, C., Dahlin-Ivanoff, S., Eklund, K., 2014. Self-determination and older people – a 
concept analysis. Scand. J. Occup. Ther. 21 (2), 116–124. https://doi.org/10.3109/ 
11038128.2013.853832. 

Folstein, M.F., Folstein, S.E., McHugh, P.R., 1975. Mini-mental state”: a practical method 
for grading the cognitive state of patients for the clinician. J. Psychiatr. Res. 12, 
189–198. https://doi.org/10.1016/0022-3956(75)90026-6. 

Francis, J., Johnston, M., Eccles, M., Walker, A., Grimshaw, J.M., Foy, R., Kaner, E.F.S., 
Smith, L., Bonetti, D., 2004. Constructing questionnaires based on the theory of 
planned behavior: a manual for health services researchers. In: Quality of Life and 
Management of Living Resources. Centre for Health Service Research. http://op 
enaccess.city.ac.uk/id/eprint/1735. 

Freund, A.M., Baltes, P.B., 1998. Selection, optimization, and compensation as strategies 
of life management: correlations with subjective indicators of successful aging. 
Psychol. Aging 13 (4), 531–543. https://doi.org/10.1037/0882-7974.13.4.531. 

Galenkamp, H., Gagliardi, C., Principi, A., Golinowska, S., Moreira, A., Schmidt, A.E., 
Winkelmann, J., Sowa, A., van der Pas, S., Deeg, D.J.H., 2016. Predictors of social 
leisure activities in older Europeans with and without multimorbidity. Eur. J. Ageing 
13, 129–143. https://doi.org/10.1007/s10433-016-0375-2. 

Galli, F., Chirico, A., Mallia, L., Girelli, L., De Laurentiis, M., Lucidi, F., Giordano, A., 
Botti, G., 2018. Active lifestyles in older adults: an integrated predictive model of 
physical activity and exercise. Oncotarget 9 (39), 25402–25413. https://doi.org/ 
10.18632/oncotarget.25352. 

Gellert, P., Witham, M.D., Crombie, I.K., Donnan, P.T., McMurdo, M.E.T., Sniehotta, F.F., 
2015. The role of perceived barriers and objectively measured physical activity in 
adults ages 65-100. Age Ageing 44, 384–390. https://doi.org/10.1093/ageing/ 
afv001. 

Gretebeck, K.A., Black, D.R., Blue, C.L., Glickman, L.T., Huston, S.A., Gretebeck, R.J., 
2007. Physical activity and function in older adults: theory of planned behavior. Am. 
J. Health Behav. 31 (2), 203–214. 

Hagger, M.S., Chatzisarantis, N.L.D., 2009. Integrating the theory of planned behavior 
and self-determination theory in health behavior: a meta-analysis. Br. J. Health 
Psychol. 14, 275–302. https://doi.org/10.1348/135910708X373959. 

Hagger, M.S., Chatzisarantis, N.L.D., 2014. An integrated behavior change model for 
physical activity. Exerc. Sport Sci. Rev. 42 (2), 62–69. https://doi.org/10.1249/ 
JES.0000000000000008. 

Hagger, M.S., Trost, N., Keech, J.J., Chan, D.K., Hamilton, K., 2017. Predicting sugar 
consumption: application of an integrated dual-process, dual-phase model. Appetite 
116, 147–156. https://doi.org/10.1016/j.appet.2017.04.032. 

Hu, L., Bentler, P.M., 1999. Cutoff criteria for fit indexes in covariance structure analysis: 
conventional criteria versus new alternatives. Struct. Equ. Model.: A Multidiscip. J. 6 
(1), 1–55. https://doi.org/10.1080/10705519909540118. 

Kaushal, N., Bérube, B., Hagger, M.S., Bherer, L., 2021. Investigating the role of self- 
control beliefs in predicting exercise behavior: a longitudinal study. Br. J. Health 
Psychol. 26, 1155–1175. https://doi.org/10.1111/bjhp.12525. 

Knittle, K., Nurmi, J., Crutzen, R., Hankonen, N., Beattie, M., Dombrowski, S.U., 2018. 
How interventions increase motivation for physician activity? A systematic review 
and meta-analysis. Health Psychol. Rev. 12 (3), 211–230. https://doi.org/10.1080/ 
17437199.2018.1435299. 

Labudek, S.L., Fleig, L., Jansen, C.-P., Kramer-Gmeiner, F., Nerz, C., Becker, C., Klenk, J., 
Schwenk, M., 2021. Applying social cognition models to explain walking duration in 
older adults: the role of intrinsic motivation. J. Aging Phys. Activ 29, 744–752. 
https://doi.org/10.1123/japa.2020-0296. 

Lemon, B.W., Bengtson, V.L., Peterson, J.A., 1972. An exploration of the activity theory 
of aging: activity types and life satisfaction among in-movers to a retirement 
community. J. Gerontol. 27, 511–523. https://doi.org/10.1093/geronj/27.4.511. 

Levesque, C.S., Williams, G.C., Elliot, D., Pickering, M.A., Bodenhamer, B., Finley, P.J., 
2007. Validating the theoretical structure of the treatment self-regulating 
questionnaire (TSRQ) across three different health behaviors. Health Educ. Res. 22 
(5), 691–702. https://doi.org/10.1093/her/cyl148. 

Li, L., Loo, B.P.Y., 2017. Mobility impairment, social engagement, and life satisfaction 
among the older population in China: a structural equation modeling analysis. Qual. 
Life Res. 26 (5), 1273–1282. https://doi.org/10.1007/s11136-016-1444-x. 

Mendoza-Ruvalcaba, N.M., Arias-Merino, E.D., 2015. “I am active”: effects of a program 
to promote active aging. Clin. Interv. Aging 10, 829–837. https://doi.org/10.2147/ 
CIA.S79511. 

Menec, V.H., Chipperfield, J.G., 1997. Remaining active in later life. The role of locus of 
control in seniors’ leisure activity participation, health, and life satisfaction. J. Aging 
Health 9 (1), 105–125. https://doi.org/10.1177/089826439700900106. 

Morrow-Howell, N., Putnam, M., Lee, Y.S., Greenfield, J.C., Inoue, M., Chen, H., 2014. 
An investigation of activity profiles of older adults. J. Gerontol. B Psychol. Sci. Soc. 
Sci. 69 (5), 809–821. https://doi.org/10.1093/geronb/gbu002. 
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