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Abstract: Background: Motivation is a crucial factor in predicting health-related outcomes, and un-
derstanding the determinants of motivation can provide valuable insights into how to improve
health behaviors and outcomes in older adults. In this study, we aimed to investigate the associ-
ations between intrinsic and extrinsic exercise motivation, basic psychological needs, satisfaction
with life, and physical activity among the elderly population. Methods: The sample consisted of
268 older adults (59 male, 209 female) aged 65-90 years old (Mage = 68.11, SD = 6.95). All participants
reported that they were exercising, on average, 1.65 days (SD = 0.51) per week. Factor analysis was
conducted using a two-step approach. First, a confirmatory factor analysis and then a structural
equation model considering all variables under analysis was performed. Results: the structural
model displayed acceptable fit to the data: x2/df = 3.093; CFI = 0.913; TLI = 0.908; SRMR = 0.071;
RMSEA 0.079 [0.066, 0.092]. Significant direct effects were found as theoretically proposed, namely:
(a) intrinsic motivation were positively and significantly associated with basic psychological need
satisfaction (p < 0.001); (b) extrinsic motivation were negatively but not significantly associated with
basic psychological needs (p < 0.001); and (c) basic psychological need satisfaction were positively
and significantly associated with satisfaction with life (p < 0.001) and physical activity (p < 0.001).
Conclusions: Intrinsic motivation and basic psychological needs play a crucial role in shaping exercise
behavior and overall well-being. By understanding these motivation and needs, exercise and health
professionals can work towards fulfilling them and achieving a greater sense of satisfaction in the life
of the elderly and promote exercise adherence.

Keywords: motivation; satisfaction with life; physical activity; structural equation modeling

1. Introduction

Physical activity is an important part of healthy aging for older adults. Regular
physical activity, also known as exercise, can help prevent or delay the onset of a variety
of chronic diseases, including coronary heart disease, stroke, type 2 diabetes, and several
cancers [1]. Exercise can also improve mental health, increase cognitive performance, and
lower the risk of falls in older people [2]. Low-impact exercises such as walking, swimming,
and resistance training are among the most recommend kinds of physical activity for older
people [3]. These activities can help increase strength and flexibility, lowering the chance of
falling and other accidents [4,5]. Regular physical activity can help improve overall strength,
balance, and coordination, improve mood, and reduce stress and anxiety [6,7]. Participating
in physical activity in a group setting can increase interaction and solidarity among older
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adults [8]. Thus, exercise is an essential part of maintaining good physical and mental
health among elderly people. However, physical inactivity is a growing health concern
among the elderly population, and it carries a significant amount of risk [9]. The lack of
physical activity and high engagement in sedentary behaviors can accelerate the aging
process and lead to poor mental health, and difficulty in performing everyday tasks [4].

According to the existing literature, exercise requires some sort of motivation to
be done on a regular basis [10]. It is essential for developing and maintaining habits
throughout time. Without motivation, finding the energy and enthusiasm to exercise or
be physically active becomes difficult. In this regard, motivation has a two-fold effect on
exercise. On the one hand, the proper form of motivation aids in the adoption of physically
active behaviors [11,12] and promotes people to continue pushing themselves to achieve
their goals in the long term. A lack of motivation, on the other hand, might lead to a lack
of exercise frequency or even dropout [13]. Therefore, reasons for engaging in regular
exercise could provide evidence for the creation and promotion of regular exercise among
the elderly [14].

1.1. Motives for Exercise Practice

Motivation is a significant driver for older adults to maintain a healthy lifestyle and to
stay active [15,16]. It has been proven to have a positive effect on overall mental and physical
health, as well as improving cognitive functioning and memory [17]. Within the realm of
motivational factors, motivation explain “what” a person expects to achieve from engaging
in exercise (e.g., “I exercise to improve my competence”). Motivation, on the other hand, is
concerned with the “why” of the individual committing to exercise (e.g., “I exercise because I
want to be recognized by my friends as someone healthy”).

Ryan and Deci [10] created the goal-content theory to comprehend how motivation
and reasons might result in diverse outcomes that affect behavior performance. This theory
is a psychological theory that proposes that behavior is motivated by the goals a person
intends to achieve. According to the theory, motivation-directed behavior is a result of
external or internal factors. Intrinsic motivation originates from inside and is based on
personal interests and aspirations. This form of motivation is especially crucial for older
adults, since it can help them stay focused and involved while also delivering a stronger
feeling of purpose and satisfaction with life [18,19]. Extrinsic motivation is when older
adults are driven to do something for an external reward, such as a recognition from
others, competition, or affiliation [20]. Common extrinsic motivations for exercising include
wanting to look good, to feel better, or to receive praise from friends and family [10].

Individuals are motivated by a wide range of motivation and goals, but, at their core,
most of these goals are rooted in satisfying basic psychological needs [10]. These needs can
provide a sense of purpose and direction and striving to meet them can bring a sense of
satisfaction. Understanding these needs can help a person stay focused and motivated to
reach their goal [21].

1.2. Basic Psychological Needs

The basic psychological needs theory proposed by Ryan and Deci [10] describes that
humans have three fundamental needs that must be fulfilled for them to be motivated,
have a sense of purpose, and live a healthy and meaningful life. The need for autonomy
is the need for individuals to be able to make their own choices and decisions without
feeling controlled by external forces. The need for competence is the need to feel capable
and competent in the tasks they take on. The need for relatedness is the need to form
meaningful connections with other people and to feel accepted as part of a larger social
context [22].

This theory emphasizes that these three needs must be met for a person to experience
growth, development, and commitment to exercise [23]. It also suggests that when these
needs are not met, individuals may experience unhealthy coping mechanisms such as
procrastination, avoidance, and/or exercise dropout [24]. Therefore, it is important for
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individuals to focus on actively engaging in activities that fulfill their needs to lead a
meaningful life, especially in the elderly, since regular physical activity may increase
positive judgements regarding their affective state [25].

1.3. Associations between Motivational Factors, Satisfaction with Life and Physical Activity

Satisfaction with life, according to the works of Diener [26-28], is the extent to which
an individual experiences positive emotions, such as joy, contentment, and pride, and a
general feeling of well-being and life satisfaction. This well-being indicator looks at how
satisfied individuals feel with their personal accomplishments, relationships, environment,
and other aspects of life. Psychological needs, such as the need to belong to a social group,
the desire for self-actualization, and the desire for personal commitment, are necessities for
life and growth. Research has found that when basic psychological needs are met, it has a
positive effect on an individual’s overall satisfaction with life [29]. Satisfying these needs
leads to a sense of security, contentment, and purpose, which leads to higher satisfaction
with life. Conversely, when these needs are not met, it can lead to feelings of insecurity and
unease, which will negatively affect satisfaction with life [10].

The connection between basic psychological needs and exercise are strong and indis-
putable. Studies have found that when these needs are met, individuals are more likely to
engage in regular exercise [30]. This is because when individuals feel connected to a larger
environment, have a sense of purpose, and feel competent, they are more likely to seek out
active behaviors [10]. Therefore, it is important to recognize and address the psychological
needs of older adults to encourage exercise and overall health and associated satisfaction
with life.

1.4. Current Research

Individuals may have some difficulties judging satisfaction with their entire life (across
domains) and consequently subjectively partition their experiences into specialized cat-
egories. In response to the drawbacks of global measures, previous research [19,31] has
advocated investigating in individual domains of life satisfaction that are specific to context
and are relevant to other populations beyond adolescents and adults. We know little
about whether exercise motivation and basic psychological needs may be responsible for
generating higher well-being outcomes, because most previous studies have examined
satisfaction with one’s life as a whole, as described by Nakamura [28]. The existing research
has been foundational and has made significant contributions to the literature [30-32], but
several gaps limit its capacity to demonstrate how motivational factors relate to well-being
in the elderly population.

This study intends to contribute to the existing literature by recognizing the unique-
ness of exercise in the older adult population, considering the reasons for engaging in
regular physical activity. Although older adults are assumed to engage in regular physical
activity for self-determined reasons and motivation [30,33], we can presume that being
active is essential to them, which could explain why they have more satisfaction with
life compared to physical inactive older adults. The current study adds to prior research
on motivation to exercise [34-36] by studying how motivation and basic psychological
needs could be connected with measures of well-being such as life satisfaction, and also
the association with physical activity. Thus, depending on the motivation and satisfaction
of basic psychological needs experienced during exercise, the findings could provide di-
rection on how to manipulate physical activity as a means of promoting life satisfaction
and exercise adherence. In this study, we aimed to investigate the associations between
intrinsic and extrinsic exercise motivation, basic psychological needs, satisfaction with life,
and physical activity among the elderly population using structural equation modeling
procedures. According to the above-mentioned literature, we hypothesize that: (a) intrinsic
motivation would be positively and significantly associated with basic psychological needs,
satisfaction with life, and physical activity; (b) extrinsic motivation would be negatively and
significantly associated with basic psychological needs, satisfaction with life, and physical
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activity; (c) autonomy, competence, and relatedness would be positively and significantly
associated with satisfaction with life, and physical activity.

2. Methods
2.1. Participants

This study had a cross-sectional design and the sample consisted of 268 older adults
(59 male, 209 female) aged 65-90 years old (Mage = 68.11, SD = 6.95). All participants
reported that they were exercising, on average, 1.65 days (SD = 0.51) per week. For
inclusion, those who met the following inclusion criteria were considered: (i) aged 65 years
old or older; (ii) provide informed consent to participate; and (iii) be physically active,
engaging at least 1 day per week on structured and organized exercise activity.

2.2. Procedures

Ethical institutional approval (128/CES/INV /2013) was obtained prior to conducting this
study. Following ethical institutional approval, senior universities were contacted (n = 3). A
convenience sampling method was used for data collection, because the researchers could have
access to potential participants. Objectives and data collection procedures were explained indi-
vidually to the principles and managers. After obtaining approval (n = 3), potential participants
were contacted during class and asked to participate voluntarily in this study. Objectives for
this study were explained to all participants, and signed informed consents were obtained
individually. Participants completed measures using a paper-and-pencil form questionnaire.
The mean time to complete the questionnaires was less than 15 min. Older adults received no
compensation for participating in this study but were thanked for their contribution.

2.3. Instruments

The Goal-Content Exercise Questionnaire Portuguese version for the older adult
population [37] was used for measuring intrinsic and extrinsic goals that individuals can
pursue in the exercise context. This measure comprises 17 items evaluated on a seven-point
Likert scale ranging from 1 (“totally disagree”) to 7 (“totally agree”). Subsequently, the items
were grouped into five factors: health management (e.g., “to improve my overall health”;
skills development (e.g., “to acquire new exercise skills”); affiliation (e.g., “to develop close
friendships”); image (e.g., “to improve my appearance”); and social recognition (e.g., “to
be socially respected by others”). Each factor is the mean score of three or four items.

Participants completed the Basic Psychological Need Satisfaction Portuguese version
for the elderly [24]. This scale assesses perceived autonomy, competence, and relatedness
satisfaction. It is multidimensional, and the scale is composed of 21 items, seven for each
construct. The participants indicated their agreement to each item through a seven-point
Likert-type scale with response choices that varied between 1 (“totally disagree”) and
7 (“totally agree”).

Participants completed the Satisfaction with Life Scale Portuguese version for the
elderly [38]. This five-item scale is designed to measure cognitive judgements of one’s
life satisfaction and study participants responded to each item using a seven-point scale
ranging from 1 (“totally disagree”) to 7 (“strongly agree”).

Participants were asked once to report their weekly exercise frequency over the last
week (statement: “How many days per week do you think you have exercised over the last
week?”). For clarity, examples of exercise behavior were provided in the questionnaire [39].

2.4. Statistical Analysis

Using IBM SPSS STATISTICS 25.0 version (IBM Corp., Armonk, NY, USA) software,
descriptive statistics such as means and standard deviations, as well as bivariate correla-
tions between all variables under consideration, were generated. To calculate the statistical
significance of a deviation from the normal distribution, the skewness and kurtosis estima-
tions were divided by their standard errors to yield the z-score. A z-score less than 1.96
indicated a normal distribution. For the referred analyses, a significance value < 0.05 was
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assumed to reject the null hypothesis [40]. Internal consistency coefficients were calculated
considering coefficients above 0.70 as acceptable [41].

Afterwards, following Kline’s [42] recommendations, factor analyses were conducted
using a two-step approach. First, a confirmatory factor analysis and then a structural
equation model considering all variables under analysis was performed. These analyzes
were carried out in Mplus 7.4 [43]. Full information robust maximum likelihood was used
to deal with the small amount of missing data at the item level (random missing = 3%),
as proposed by Savalei [44]. For model fit, several traditional and incremental indexes
were considered, namely Comparative Fit Index (CFI), Tucker-Lewis Index (TLI), Root
Mean Square Error of Approximation (RMSEA) and its respective 90% Confidence Interval
(CI90%). Scores of CFI and TLI > 0.90, and RMSEA < 0.08 were indicative of acceptable
fit, as proposed by several authors [45,46]. The chi-square test, x2, and the degrees of
freedom will be reported for visualization purposes but not examined, as they are both
affected by the complexity of the model and sample size [46]. Direct and indirect effects
were analyzed according to standardized coefficients and their respective 95% Confidence
Interval (CI95%). Regression paths were considered significant if the CI95% did not include
zero [47].

3. Results

Table 1 displays descriptive statistics as well as bivariate correlations and internal con-
sistency coefficients. The mean scores for health motivation were higher than those for
the other exercise motivation. Z-scores were both less than the cut-off for suggesting nor-
mal distribution. As expected, several significant bivariate correlations emerged, namely:
(a) intrinsic motivation were positively and significantly associated with autonomy, com-
petence, relatedness, satisfaction with life (except skill development), and physical activity
(p < 0.01); and (b) autonomy, competence, and relatedness were positively and significantly
associated with satisfaction with life (p < 0.01), and physical activity (p < 0.01). Interestingly,
extrinsic motivation was positively and significantly associated with all basic psychological
needs (p < 0.01) and satisfaction with life (p < 0.01). Alpha coefficients were above adequate,
showing acceptable internal consistency (>0.70).

Due to model complexity, composite factors for intrinsic (health and skill develop-
ment) and extrinsic (affiliation, image, and social recognition) motivation, as well as basic
psychological need satisfaction (autonomy, competence, and relatedness) were created.
Since the first-order factors displayed acceptable reliability coefficients, and the composite
factors also (intrinsic motivation o = 0.70; extrinsic motivation o = 0.81; basic psychological
need satisfaction o = 0.73), we tested a more parsimonious model (see Figure 1). The
measurement model provided acceptable fit to the data: x?/df = 3.084; CFI = 0.924; TLI
= 0.918; SRMR = 0.067; RMSEA 0.078 [0.065, 0.102]. Considering these results and the
acceptable internal consistency coefficients, we moved forward on testing the structural
model. Looking at the results, the structural model displayed acceptable fit to the data:
x?/df = 3.093; CFI = 0.913; TLI = 0.908; SRMR = 0.071; RMSEA 0.079 [0.066, 0.092].

Direct regression paths were analyzed (results are displayed in Figure 1). Overall,
significant direct effects were found as theoretically proposed, namely: (a) intrinsic moti-
vation was positively and significantly associated with basic psychological need satisfac-
tion (p < 0.001); (b) extrinsic motivation was negatively but not significantly associated
with basic psychological needs (p < 0.001); and (c) basic psychological need satisfaction
was positively and significantly associated with satisfaction with life (p < 0.001) and
physical activity (p < 0.001). Table 2 shows indirect effects between variables. Regarding
indirect effects, a significant result emerged in the relationship between intrinsic motiva-
tion and satisfaction with life. There is preliminary evidence that basic psychological
need satisfaction shows a mediating role in the relationship between intrinsic motivation
and satisfaction with life. Results will be discussed accordingly.



Medicina 2023, 59, 599 60f 11
Table 1. Descriptive statistics, composite reliability coefficients, and latent correlations.

Variables M SD S K 1 2 3 4 5 6 7 8 9 10 ot

1. Health Management 6.01 0.81 —0.85 1.44 1 0.83
2. Skill Development 5.03 1.18 —0.84 1.66 0.46 ** 1 0.78
3. Affiliation 4.89 1.19 —0.90 1.59 0.37 ** 0.64 ** 1 0.73
4. Image 4.92 1.19 —0.80 1.42 0.44 ** 0.47 ** 0.50 ** 1 0.81
5. Social recognition 3.81 1.44 —0.18 —043 0.11 0.50 ** 0.65 ** 0.60 ** 1 0.71
6. Autonomy 5.55 0.97 —0.24 —0.01 0.38 ** 0.28 ** 0.15* 0.18 ** 0.07 1 0.72
7. Competence 5.13 0.87 —0.44 1.47 0.32** 0.31 ** 0.32** 0.27 ** 0.28 ** 0.39 ** 1 0.76
8. Relatedness 5.61 0.74 —0.09 0.11 0.46 ** 0.26 ** 0.30 ** 0.29 ** 0.22 ** 0.48 ** 0.62 ** 1 0.82
9. Satisfaction with Life ~ 4.70 1.07 —0.41 0.48 0.18 ** 0.02 0.01 0.19 ** 0.09 0.35** 0.32 ** 0.31** 0.86
10. Exercise Frequency 1.65 1.50 1.43 1.64 0.16 ** 0.22 ** 0.09 0.06 0.03 0.06 0.14 0.11 0.05 1 -

Notes: M = Mean; SD = Standard-Deviation; S = Skewness; K = Kurtosis; o = Internal consistency coefficient; * p < 0.05; ** p < 0.01.
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Satisfaction with
Life

Intrinsic Exercise
Motives

0.61 (0.54,0.78) 0.44 (0.29, 0.56)

Basic Psychological
Needs Satisfaction

0.17 (0.05, 0.35)

-0.09(-0.21, 0.12)
Extrinsic Exercise \ Exercise

Motives Frequency

Figure 1. Structural equation model. Notes: Standardized coefficients are reported; within brackets =
95% confidence interval.

Table 2. Indirect regression paths.

Regression Path B SE p-Value
Intrinsic Motives — Basic Psychological Needs Satisfaction — Satisfaction with Life 0.27 0.21 <0.05
Intrinsic Motives — Basic Psychological Needs Satisfaction — Exercise Frequency 0.10 0.11 >0.05
Extrinsic Motives — Basic Psychological Needs Satisfaction — Satisfaction with Life —0.4 0.19 >0.05
Extrinsic Motives — Basic Psychological Needs Satisfaction — Exercise Frequency —0.01 0.09 >0.05

Notes: 3 = standardized regression path; SE = Standardized Error; p-value = significance level.

4. Discussion

We aimed to investigate the associations between intrinsic and extrinsic exercise moti-
vation, basic psychological needs, satisfaction with life, and physical activity among the
elderly population. According to the above-mentioned literature, current results from the
structural equation model analysis partially support the proposed hypotheses, namely:
(a) intrinsic motivation was positively and significantly associated with basic psychological
needs, satisfaction with life, and physical activity; (b) extrinsic motivation was not associ-
ated with basic psychological needs, satisfaction with life, and physical activity; (c) basic
psychological needs were positively and significantly associated with satisfaction with life
and physical activity.

The results showed that intrinsic motivation was positively and significantly associ-
ated with basic psychological needs as theoretically expected [10]. This result supports
previous empirical research [48] showing that health and skill development are signifi-
cantly related to the satisfaction of autonomy, competence, and relatedness. Since intrinsic
motivation refers to the internal forces that drive individual behavior, higher levels of
intrinsic reasons lead to a sense of personal accomplishment, a desire for self-expression,
and the need for social connection. Specifically, based on bivariate correlation results, both
intrinsic motivations were significantly correlated with all three basic psychological needs.
Intrinsically motivated elderly people seem to have a sense of autonomy, since they choose
to exercise based on motivation, which they consider more significant [25]. Thus, a sense of
achievement arises from having more autonomy for self-regulation, choice, and volition in
exercising. In addition, the results support the theory by showing that when the elderly are
given opportunities to develop their skills and abilities, they tend to be more satisfied with
their lives, and feel more motivated to achieve their goals. Having a sense of competence
that comes from achieving an intrinsic goal or mastering a new skill can provide a sense
of self-worth, as individuals who feel they are capable tend to feel more positive about
themselves [24]. Results seem to indicate that older adults who have positive relationships
with others tend to be more satisfied with their lives, since their goals are intrinsically
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driven. The sense of belonging that comes from being part of a group or community can be
experienced based on a sense of self-improvement [49].

Extrinsic motivation was not significantly associated with basic psychological need
satisfaction, as seen in Figure 1. Research has shown that extrinsic motivation can be
effective in making individuals engage in certain behaviors, but it may not always lead
to long-term motivation or overall well-being [10,19]. The bivariate results indicated a
significant association between affiliation, image, and social recognition, but the significance
of the associations were nullified in the structural equation model, indicating that intrinsic
motivation has a significant association in explaining the satisfaction of basic psychological
needs. Thus, while extrinsic motivation has a relationship with autonomy, competence,
and relatedness, these associations may vanish in the long term [23]. For example, when
an elderly person is extrinsically motivated to complete an exercise, they may do so to
receive praise or social recognition, but they may not find the task enjoyable or satisfying.
However, this is speculative, and more empirical research is needed.

Basic psychological needs displayed a significant association with satisfaction with
life and exercise frequency. Greater experience of autonomy, competence, and relatedness
satisfaction leads to a greater sense of self-worth and acceptance with one’s life. Supporting
previous research [10,19,24] when these basic psychological needs are met, individuals
tend to be more self-motivated and self-directed, which can lead to greater well-being and
psychological adjustment. For example, when the elderly are given opportunities to make
their own choices on the exercises they like, develop their skills and abilities, and have
positive relationships with others, they tend to be more satisfied with their lives and feel
more motivated to achieve their goals. The same trend appears in the relationship between
basic psychological needs and exercise frequency. Basic psychological need satisfaction and
exercise are closely associated, with basic psychological needs relating to the innate wants
for autonomy, competence, and relatedness, and exercise being an activity that enhances
general psychological health [10]. The need for autonomy is a key factor in motivating
physical activity. This need allows individuals to have control over their lives and activities,
which has been shown to positively influence exercise adherence [13]. Additionally, having
a sense of competence can lead individuals to engage in more regular activity. Lastly,
having a sense of relatedness, or a feeling of connection to the environment and peers, has
been associated with increased levels of physical activity in the elderly population [21,24].

According to the present results, the need for autonomy, competence, and relatedness
seems to display a mediating role in the relationship between intrinsic motivation and
satisfaction with life (see Table 2). The mediating role of basic psychological needs refers to
the way in which these innate needs act as a link between personal factors (i.e., exercise
motivation) and outcomes (i.e., satisfaction with life). According to research, when basic
psychological needs are addressed, individuals become more self-motivated and self-
directed, which can lead to improved well-being and psychological adjustment, based on a
positive environment or intrinsically driven motivation [10]. Current results support this
assumption, since elderly people who feel in control of their own decisions regarding the
exercise program and are able to make choices that align with their values, and they tend to
have higher levels of well-being and life satisfaction. Additionally, when older adults feel
competent and effective in exercising, they tend to have higher well-being. Finally, when
these individuals feel connected and attached to others, also known as a sense of “tribe”,
the elderly tend to have higher levels of social support, which can also promote well-being.
This is driven by health and skill development motivation, as they are associated with basic
psychological needs. Thus, the satisfaction of basic psychological needs appears to mediate
the relationship between intrinsic motivation and well-being, meaning that the delight and
pleasure obtained from engaging in intrinsically motivated activities is contingent on the
satisfaction of basic psychological needs.

The current study contributes to our understanding of the cognitive mechanisms that
underpin both exercise frequency and life satisfaction in a sample of older adults. Our
findings support the hypothesis that intrinsic motivation can increase well-being indicators
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such as satisfaction with life, based on the satisfaction of three innate basic psychological
needs that elderly people have throughout an exercise session. To the extent that long-term
exercise adherence seems to be driven by self-determined motivation, exercise professionals
may modify their interpersonal behaviors and communication styles to achieve adaptive
outcomes at the contextual (e.g., energized towards exercise activities) and general (e.g.,
overall well-being and satisfaction with life) levels.

Limitations, Strength, and Agenda for Future Research

Although this cross-sectional study has many advantages, it also has several limita-
tions that should be considered when interpreting the results. Participants were regular
exercisers recruited from senior universities that provided regular exercise activities. Be-
cause this study was conducted in Portugal, the findings cannot be generalized to other
cultures and circumstances. Future research should design longitudinal or prospective
methods to test causal relationships as well as consider other sample characteristics to
discuss variability among studies (e.g., health and fitness center, community programs).
Another limitation is the consideration of only adaptive outcomes. Forthcoming studies
should consider mal-adaptive outcomes (e.g., anxiety) and exercise dropout that could
arise from low need satisfaction or even need frustration.

This study focused on strong statistical testing and theoretical models in an under-
researched context of older adults and should be considered to be one of its strengths.
As a result, this research has produced evidence of the cognitive response to exercise
and its relationship to life satisfaction. The current study offers a preliminary look at the
mechanisms that may translate intrinsic motivation into a more positive and subjective
experience of exercise, ultimately translating into well-being and self-esteem by satisfying
three basic psychological needs. To better understand the mechanisms underlying this
relationship, the replication and extension of current findings using additional potential
mediators such as behavioral regulation, affective response, and objectively measured
outcomes (e.g., exercise participation using attendance records) is required.

5. Conclusions

Intrinsic motivation and basic psychological needs are associated with exercise behav-
ior and overall life satisfaction. By understanding these motivation and needs, exercise
and health professionals can work towards fulfilling them and achieving a greater sense of
satisfaction in the life of the elderly and promote exercise adherence. Basic psychological
needs and life satisfaction are critical notions that shed light on the internal and environ-
mental aspects that determine general well-being. The elderly can strive towards better
fulfillment in life by knowing which exercise motivation promote autonomy, competence,
and relatedness more significantly. As a result, it is critical for professionals and organiza-
tions to develop ways to address older adults’ basic psychological requirements while also
supporting their general well-being.

Author Contributions: Conceptualization, ER., D.M. and M.J.; data curation, A.M.M. and M.].;
formal analysis, P.F. and N.C.; funding acquisition, FR. and P.F,; investigation, A.M.M.; methodology,
R.A. and M.].; resources, A.M.M.; supervision, P.E; validation, D.M. and P.F.; writing—original
draft, ER.; writing—review and editing, PF, N.C. and R.A. All authors have read and agreed to the
published version of the manuscript.

Funding: This research was funded by national funds through the Portuguese Foundation for Science
and Technology, I.P,, grant number UID /04748 /2020 and UID04045/2020.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki and approved by the Ethical Scientific Board (n° = 128/CES/INV /2013; date
April of 2013).

Informed Consent Statement: Informed Consent Statement was obtained from all subjects involved
in the current investigation.



Medicina 2023, 59, 599 10 of 11

Data Availability Statement: Data are available under request to the first author.

Acknowledgments: We would like to express our sincere gratitude to all the participants for their
valuable contributions to this research study.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  Warburton, D.E.R,; Bredin, S.5.D. Health Benefits of Physical Activity: A Strengths-Based Approach. J. Clin. Med. 2019, 8, 2044.
[CrossRef] [PubMed]

2. Gallardo-Gémez, D.; Del Pozo-Cruz, J.; Noetel, M.; Alvarez-Barbosa, F; Alfonso-Rosa, RM.; Del Pozo Cruz, B. Optimal Dose and
Type of Exercise to Improve Cognitive Function in Older Adults: A Systematic Review and Bayesian Model-Based Network
Meta-Analysis of RCTs. Ageing Res. Rev. 2022, 76, 101591. [CrossRef] [PubMed]

3. Nelson, M.E; Rejeski, W.]J.; Blair, S.N.; Duncan, PW.; Judge, ].O.; King, A.C.; Macera, C.A.; Castaneda-Sceppa, C. Physical Activity
and Public Health in Older Adults: Recommendation from the American College of Sports Medicine and the American Heart
Association. Med. Sci. Sport Exerc. 2007, 39, 1435-1445. [CrossRef] [PubMed]

4. Marques, D.L.; Neiva, H.P; Marinho, D.A.; Marques, M.C. Manipulating the Resistance Training Volume in Middle-Aged
and Older Adults: A Systematic Review with Meta-Analysis of the Effects on Muscle Strength and Size, Muscle Quality, and
Functional Capacity. Sport Med. 2022, 53, 503-518. [CrossRef] [PubMed]

5. Rodrigues, F; Domingos, C.; Monteiro, D.; Morouco, P. A Review on Aging, Sarcopenia, Falls, and Resistance Training in
Community-Dwelling Older Adults. Int. |. Environ. Res. Public Health 2022, 19, 874. [CrossRef]

6.  Forte, P; Monteiro, A.M. The Physical Activity and Exercise as Key Role Topic in Sports Medicine for Old People Quality of Life.
Medicina 2022, 58, 797. [CrossRef]

7. Oliveira, B.R.R.; Matos, I.C.; Neto, G.M.; Rodrigues, F.; Monteiro, D.; Lattari, E.; Machado, S. A 16-Week Intervention on Mood
and Life Quality in Elderly: Testing Two Exercise Programs. Cuad. Psicol. Deporte 2021, 21, 24-31. [CrossRef]

8. Rodrigues, F; Amaro, N.; Matos, R.; Mendes, D.; Monteiro, D.; Morougo, P. The Impact of an Exercise Intervention Using Low-
Cost Equipment on Functional Fitness in the Community-Dwelling Older Adults: A Pilot Study. Front. Physiol. 2022, 13, 1039131.
[CrossRef]

9. Tiedemann, A.; Sherrington, C.; Bauman, A.; Ding, D. Supporting Physical Activity in an Ageing World: A Call for Action. Lancet
Reg. Health-West. Pac. 2022, 100546. [CrossRef]

10. Ryan, R.M.; Deci, E.L. Self-Determination Theory: Basic Psychological Needs in Motivation, Development, and Wellness. In
Self-Determination Theory: Basic Psychological Needs in Motivation, Development, and Wellness; The Guilford Press: New York, NY,
USA, 2017; p. xii, 756. ISBN 978-1-4625-2876-9.

11.  Rhodes, R.E.; Sui, W. Physical Activity Maintenance: A Critical Narrative Review and Directions for Future Research. Front.
Psychol. 2021, 12, 3874. [CrossRef]

12.  Rodrigues, E; Bento, T.; Cid, L.; Pereira Neiva, H.; Teixeira, D.; Moutao, J.; Almeida Marinho, D.; Monteiro, D. Can Interpersonal
Behavior Influence the Persistence and Adherence to Physical Exercise Practice in Adults? A Systematic Review. Front. Psychol.
2018, 9, 2141. [CrossRef]

13. Teixeira, PJ.; Carraga, E.V.; Markland, D.; Silva, M.N.; Ryan, R M. Exercise, Physical Activity, and Self-Determination Theory: A
Systematic Review. Int. |. Behav. Nutr. Phys. Act. 2012, 9, 78. [CrossRef]

14. Izquierdo, M.; Duque, G.; Morley, J.E. Physical Activity Guidelines for Older People: Knowledge Gaps and Future Directions.
Lancet Healthy Longev. 2021, 2, e380-e383. [CrossRef]

15. Rodrigues, E; Moutao, J.; Teixeira, D.; Cid, L.; Monteiro, D. Examining Exercise Motives between Gender, Age and Activity: A
First-Order Scale Analysis and Measurement Invariance. Curr. Psychol. 2022, 41, 112-125. [CrossRef]

16. Rodrigues, F; Figueiredo, N.; Jacinto, M.; Monteiro, D.; Morougo, P. Social-Cognitive Theories to Explain Physical Activity. Educ.
Sci. 2023, 13, 122. [CrossRef]

17.  Ceccato, I.; Lecce, S.; Cavallini, E.; Vugt, ET.; van Ruffman, T. Motivation and Social-Cognitive Abilities in Older Adults:
Convergent Evidence from Self-Report Measures and Cardiovascular Reactivity. PLoS ONE 2019, 14, e0218785. [CrossRef]

18.  Antunes, R.; Couto, N.; Monteiro, D.; Moutao, ].M.; Marinho, D.; Cid, L. Goal Content for the Practice of Physical Activity and
the Impact on Subjective Well-Being in Older Adults. J. Ageing Sci. 2018, 6, 1-3. [CrossRef]

19. Rodrigues, F,; Faustino, T.; Santos, A.; Teixeira, E.; Cid, L.; Monteiro, D. How Does Exercising Make You Feel? The Associations
between Positive and Negative Affect, Life Satisfaction, Self-Esteem, and Vitality. Int. . Sport Exerc. Psychol. 2022, 20, 813-827.
[CrossRef]

20. Ingledew, D.K,; Markland, D.; Medley, A.R. Exercise Motives and Stages of Change. ]. Health Psychol. 1998, 3, 477-489. [CrossRef]

21. Kirkland, R.A.; Karlin, N.J.; Stellino, M.B.; Pulos, S. Basic Psychological Needs Satisfaction, Motivation, and Exercise in Older
Adults. Act. Adapt. Aging 2011, 35, 181-196. [CrossRef]

22. Vansteenkiste, M.; Ryan, R.M.; Soenens, B. Basic Psychological Need Theory: Advancements, Critical Themes, and Future
Directions. Motiv. Emot. 2020, 44, 1-31. [CrossRef]

23. Rodrigues, F; Teixeira, D.S.; Neiva, H.P; Cid, L.; Monteiro, D. The Bright and Dark Sides of Motivation as Predictors of Enjoyment,

Intention, and Exercise Persistence. Scand. ]. Med. Sci. Sport. 2020, 30, 787-800. [CrossRef] [PubMed]


http://doi.org/10.3390/jcm8122044
http://www.ncbi.nlm.nih.gov/pubmed/31766502
http://doi.org/10.1016/j.arr.2022.101591
http://www.ncbi.nlm.nih.gov/pubmed/35182742
http://doi.org/10.1249/mss.0b013e3180616aa2
http://www.ncbi.nlm.nih.gov/pubmed/17762378
http://doi.org/10.1007/s40279-022-01769-x
http://www.ncbi.nlm.nih.gov/pubmed/36307745
http://doi.org/10.3390/ijerph19020874
http://doi.org/10.3390/medicina58060797
http://doi.org/10.6018/cpd.433571
http://doi.org/10.3389/fphys.2022.1039131
http://doi.org/10.1016/j.lanwpc.2022.100546
http://doi.org/10.3389/fpsyg.2021.725671
http://doi.org/10.3389/fpsyg.2018.02141
http://doi.org/10.1186/1479-5868-9-78
http://doi.org/10.1016/S2666-7568(21)00079-9
http://doi.org/10.1007/s12144-019-00560-y
http://doi.org/10.3390/educsci13020122
http://doi.org/10.1371/journal.pone.0218785
http://doi.org/10.4172/2329-8847.1000189
http://doi.org/10.1080/1612197X.2021.1907766
http://doi.org/10.1177/135910539800300403
http://doi.org/10.1080/01924788.2011.596764
http://doi.org/10.1007/s11031-019-09818-1
http://doi.org/10.1111/sms.13617
http://www.ncbi.nlm.nih.gov/pubmed/31858648

Medicina 2023, 59, 599 11 of 11

24.

25.

26.
27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.
38.
39.
40.
41.
42.

43.
44.

45.

46.

47.

48.

49.

Couto, N.; Antunes, R.; Monteiro, D.; Moutao, J.; Marinho, D.; Cid, L. Impact of the Basic Psychological Needs in Subjective
Happiness, Subjective Vitality and Physical Activity in an Elderly Portuguese Population. Motricidade 2017, 13, 58-70. [CrossRef]
Couto, N.; Antunes, R.; Monteiro, D.; Moutao, J.; Marinho, D.A.; Cid, L. Basic Psychological Needs and Subjective Well-Being in
Portuguese Older People. An. Psicol. Ann. Psychol. 2020, 36, 340-347. [CrossRef]

Diener, E.; Emmons, R.A.; Larsen, R.J.; Griffin, S. The Satisfaction With Life Scale. |. Pers. Assess. 1985, 49, 71-75. [CrossRef]
Pavot, W.; Diener, E. The Satisfaction With Life Scale and the Emerging Construct of Life Satisfaction. J. Posit. Psychol. 2008, 3,
137-152. [CrossRef]

Nakamura, ]J.S.; Delaney, S.W.; Diener, E.; VanderWeele, T.J.; Kim, E.S. Are All Domains of Life Satisfaction Equal? Differential
Associations with Health and Well-Being in Older Adults. Qual. Life Res. 2022, 31, 1043-1056. [CrossRef] [PubMed]

Tang, M.; Wang, D.; Guerrien, A. A Systematic Review and Meta-Analysis on Basic Psychological Need Satisfaction, Motivation,
and Well-Being in Later Life: Contributions of Self-Determination Theory. PsyCh J. 2020, 9, 5-33. [CrossRef]

Rodrigues, E; Teixeira, D.S.; Cid, L.; Monteiro, D. Have You been Exercising Lately? Testing the Role of Past Behavior on Exercise
Adherence. |. Health Psychol. 2021, 26, 1482-1493. [CrossRef]

An, H.-Y,; Chen, W.; Wang, C.-W.; Yang, H.-F; Huang, W.-T.; Fan, S.-Y. The Relationships between Physical Activity and Life
Satisfaction and Happiness among Young, Middle-Aged, and Older Adults. Int. ]. Environ. Res. Public Health 2020, 17, 4817.
[CrossRef]

Parra-Rizo, M.A.; Sanchis-Soler, G. Satisfaction with Life, Subjective Well-Being and Functional Skills in Active Older Adults
Based on Their Level of Physical Activity Practice. Int. J. Environ. Res. Public Health 2020, 17, 1299. [CrossRef]

Cid, L.; Rodrigues, E; Teixeira, D.S.; Morales-Sanchez, V.; Macedo, R.; Monteiro, D. Examining Achievement Goals in Exercisers:
Adaptation and Validation of the Goal Orientations in Exercise Measure (GOEM). Qual. Quant. 2021, 55, 621-636. [CrossRef]
Ferrand, C.; Martinent, G.; Durmaz, N. Psychological Need Satisfaction and Well-Being in Adults Aged 80 years and Older Living
in Residential Homes: Using a Self-Determination Theory Perspective. J. Aging Stud. 2014, 30, 104-111. [CrossRef]

Lee, M.; Kim, M.].; Suh, D.; Kim, J.; Jo, E.; Yoon, B. Feasibility of a Self-Determination Theory-Based Exercise Program in
Community-Dwelling South Korean Older Adults: Experiences from a 13-Month Trial. |. Aging Phys. Act. 2016, 24, 8-21.
[CrossRef]

Tang, M.; Wang, D.; Guerrien, A. The Contribution of Basic Psychological Need Satisfaction to Psychological Well-Being via
Autonomous Motivation among Older Adults: A Cross-Cultural Study in China and France. Front. Psychol. 2021, 12, 734461.
[CrossRef]

Antunes, R.; Couto, N.; Monteiro, D.; Moutao, J.; Marinho, D.; Cid, L. Validation of the Goal Content for Exercise Questionnaire
(GCEQ) for a Sample of Elderly Portuguese People. Motricidade 2017, 13, 59-67. [CrossRef]

Sancho, P.; Galiana, L.; Gutierrez, M.; Francisco, E.-H.; Tomas, ].M. Validating the Portuguese Version of the Satisfaction with Life
Scale in an Elderly Sample. Soc. Indic. Res. 2014, 115, 457-466. [CrossRef]

Milton, K.; Bull, F.C.; Bauman, A. Reliability and Validity Testing of a Single-Item Physical Activity Measure. Br. ]. Sport Med.
2011, 45, 203-208. [CrossRef]

Cohen, . Statistical Power Analysis for the Behavioral Sciences, 2nd ed.; Routledge: New York, NY, USA, 1988; ISBN 978-0-203-77158-7.
Raykov, T. Estimation of Composite Reliability for Congeneric Measures. Appl. Psychol. Meas. 1997, 21, 173-184. [CrossRef]
Kline, R.B. Principles and Practice of Structural Equation Modeling, 4th ed.; The Guilford Press: New York, NY, USA; London, UK,
2015; ISBN 978-1-4625-2334-4.

Muthén, L.; Muthén, B. Mplus User’s Guide; Muthén&Muthén: New York, NY, USA, 2010.

Savalei, V. Expected versus Observed Information in SEM with Incomplete Normal and Nonnormal Data. Psychol. Methods 2010,
15, 352-367. [CrossRef]

Byrne, B.M. Factor Analysis: Confirmatory. In Wiley StatsRef: Statistics Reference Online; John Wiley & Sons, Ltd.: Hoboken, NJ,
USA, 2015; pp. 1-9. ISBN 978-1-118-44511-2.

Hair, J.F. Multivariate Data Analysis: An Overview. In International Encyclopedia of Statistical Science; Lovric, M., Ed.; Springer:
Berlin, Heidelberg, 2011; pp. 904-907. ISBN 978-3-642-04898-2.

Williams, J.; MacKinnon, D.P. Resampling and Distribution of the Product Methods for Testing Indirect Effects in Complex
Models. Struct. Equ. Model. 2008, 15, 23-51. [CrossRef] [PubMed]

Fraguela-Vale, R.; Varela-Garrote, L.; Carretero-Garcia, M.; Peralbo-Rubio, E.M. Basic Psychological Needs, Physical Self-Concept,
and Physical Activity Among Adolescents: Autonomy in Focus. Front. Psychol. 2020, 11, 491. [CrossRef] [PubMed]

Gunnell, K.E.; Crocker, PR.E.; Mack, D.E.; Wilson, PM.; Zumbo, B.D. Goal Contents, Motivation, Psychological Need Satisfaction,
Well-Being and Physical Activity: A Test of Self-Determination Theory over 6 Months. Psychol. Sport Exerc. 2014, 15, 19-29.
[CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


http://doi.org/10.6063/motricidade.9746
http://doi.org/10.6018/analesps.349561
http://doi.org/10.1207/s15327752jpa4901_13
http://doi.org/10.1080/17439760701756946
http://doi.org/10.1007/s11136-021-02977-0
http://www.ncbi.nlm.nih.gov/pubmed/34463862
http://doi.org/10.1002/pchj.293
http://doi.org/10.1177/1359105319878243
http://doi.org/10.3390/ijerph17134817
http://doi.org/10.3390/ijerph17041299
http://doi.org/10.1007/s11135-020-01019-0
http://doi.org/10.1016/j.jaging.2014.04.004
http://doi.org/10.1123/japa.2014-0056
http://doi.org/10.3389/fpsyg.2021.734461
http://doi.org/10.6063/motricidade.9541
http://doi.org/10.1007/s11205-012-9994-y
http://doi.org/10.1136/bjsm.2009.068395
http://doi.org/10.1177/01466216970212006
http://doi.org/10.1037/a0020143
http://doi.org/10.1080/10705510701758166
http://www.ncbi.nlm.nih.gov/pubmed/20179778
http://doi.org/10.3389/fpsyg.2020.00491
http://www.ncbi.nlm.nih.gov/pubmed/32265796
http://doi.org/10.1016/j.psychsport.2013.08.005

	Introduction 
	Motives for Exercise Practice 
	Basic Psychological Needs 
	Associations between Motivational Factors, Satisfaction with Life and Physical Activity 
	Current Research 

	Methods 
	Participants 
	Procedures 
	Instruments 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

