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Abstract

Background: The aging process is accompanied by a number of new challenges, including those of
declining physical health, psychological health, and social inclusion. The present study, carried out
within the Erasmus+ project, analyzes the impact of an adapted yoga program on the quality of life
of older people with limited opportunities in Bucharest and Rome. Yoga has been previously
associated with better self-awareness, facilitating emotional adjustment, and reducing stress.
Methods: The study included 60 total participants aged 65 years and older, with 30 participants in
Rome and 30 in Bucharest. These participants faced financial disadvantages and limited access to
recreational activities. Each participant followed a yoga program consisting of 12 sessions, with 90-
minute sessions held twice a week. Pre and post-intervention assessments focused on emotional
state, mobility, and self-awareness. Results: The study indicated a statistically significant
improvement in emotional well-being, a reduction in feelings of loneliness, and an increase in social
engagement. Furthermore, the program resulted in increased social inclusion, providing a favorable
framework for positive interactions between participants. Conclusions: This data suggests that
yoga is an effective method for improving the quality of life of older people and promoting an active
lifestyle. The results can serve as a basis for public policy aimed at supporting the health and well-
being of older persons.

Keywords: yoga program; older persons with limited opportunities; quality of life; self-awareness;
social inclusion; active aging

1. Introduction

Demographic shifts serve as an important statistical measure for policy-makers worldwide, and
currently indicate a drastic increase in the share of the population made up of older people. The
population of the European Union on January 1, 2024 was estimated at 449.3 million people. Older
people aged 65 years and over made up 21.6% of this number, up 0.3% from 2023 and 2.9% from 2014.
Italy (24.3%) and Portugal (24.1%), had the highest shares, while Luxembourg (15.0%) and Ireland
(15.5%) had the lowest. In 2024, compared to 2023, the share of older people increased in 26 EU
countries and decreased only in Malta. In Romania, their share is 20.0% [1].

Older people have come to the attention of healthcare practitioners as a particularly vulnerable
population. A systematic review that included 38 publications, for example, captures six dimensions
of the vulnerability of older adults: physical, psychological, relational, moral, sociocultural,
political/economic and existential/spiritual delimiting between two categories: basic human
vulnerability and situational vulnerability [2]. From such studies, it seems that older people are not
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only a group correlated to high medical costs, but more importantly, a population in need of
practitioner intervention to ensure optimal quality of life.

However, approaching aging from a healthcare perspective is a challenge, due to its associated
physical and psychological decline; aging causes molecular and cellular changes that lead to an
increase in the risk of developing somatic diseases [3]. These include type II diabetes [4], chronic
kidney disease, neurodegenerative diseases (ex. Alzheimer’s disease, Parkinson’s disease) [5], and
cardiovascular disease. Osteoarthritis also represents a class of emerging disorders for which age is
a main risk factor; these diseases serve as one of the most common sources of pain and disability for
older people [6,7]. A study on 60 people in Indonesia showed that the most common chronic diseases
faced by people over 65 are high blood pressure (50%), diabetes mellitus (23.7%), ischemic heart
disease (6.7%), and arthritis (3.3%). All the above diseases are usually not a direct result of aging, but
rather of not mitigating risk factors in the course of one’s daily life [8]. This suggests that daily lifestyle
choices are important in diminishing somatic disease presence among older populations, and
therefore, abetting quality of life overall.

Studies support this idea that lifestyle choices affect disease, which in turn affects older persons’
quality of life. For example, the aforementioned study from Indonesia further indicated that duration
of a chronic disease, along with variables such as marital status, educational level, income, residence
and level of physical activity, are linked to the quality of life of older persons [9]. Another study
conducted on 100 people aged 65 and over demonstrated that there is a significant correlation
between the presence of chronic disease, the type of disease, and the amount of diseases a patient
experiences with that patient’s quality of life [10].

The change in life satisfaction experienced by many older people, however, is not just a
testament to the diseases and disabilities that develop with age. The mechanism of retirement as a
process in today’s societies, the independence of children, and the loss of a life partner all lead to an
impact on the quality of life [11]. In addition to the previously established physical and psychological
decline because of disease, the above changes usually produce a sense of social exclusion, further
diminishing older persons’ quality of life. To evaluate these phenomena and potential methods of
intervention, a study carried out “on a sample of 170 Australian workers who made the transition to
retirement in the last 12 months” identified the importance of social factors in ensuring an optimal
quality of life [12]. The study aimed to correlate membership in several groups before and after
retirement, and how maintenance of that membership affected perception of physical and mental
health and life satisfaction. The results showed the supporting role that group membership has in
limiting the negative effects of retirement. Questionnaires provided to participants in this study
indicate that sustained membership in social groups through the retirement process serves to cushion
retirement’s blow to perception of mental health and daily social interaction levels [12]. A similar
study carried out in Portugal on 1201 participants showed that the aging process comes with a
reduction of quality of life, regardless of variables such as emotional and physical health, gender, and
education [13].

Clearly, both disease and social changes make aging a stress that the individual must adapt to,
a process with profound implications at all levels. As demonstrated through the aforementioned
studies, it entails multiple difficult transitions: an adaptation from self-sufficiency and a sense of
power to a certain degree of helplessness, a diminution of personal capacities, and complications in
accommodating to an increasingly less malleable environment. However, the effects of these
inevitable changes on a patient’s quality of life depend not only on their extent, but also on the
patient’s unique perception of these changes.

Various studies have demonstrated that subjective perception of these age-related changes is
directly linked to the development of psychological disorders, such as depression and anxiety [14].
These psychological impacts are not a direct consequence of the aging process, rather being mediated
by the stereotypes that we attribute to age. Decreased utility in everyday life is associated with a
lowered perception of one’s adequacy and worth, essentially leading to a loss of meaning in life
overall [15]. Thus, a vicious cycle is created in which the lack of a fulfilled meaning in life due to loss
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of social and physiological utility only leads to more physical and mental health problems, further
lowering utility [16,17]. Positive emotions such as acceptance appear when the individual perceives
their life as fulfilling, while a lack thereof leads to emotions such as fear, anger, and frustration [18].

To add, data collected from 1,021 participants between the ages of 50 and 67 highlighted the role
that a negative outlook on the future has in the onset of depression. The study notes that loneliness
tends to steer subjective perception of age-related changes in an even more negative direction,
leading to higher prevalence of depression symptoms [19]. The authors of the previous study in
Portugal further note that the presence of depressive and anxiety disorders only serves to burden the
“trajectory of the quality of life” [13].

Altogether, health optimization efforts for older adults, constructed using the above evidence,
should be a main goal of practitioners. Practitioners must consider how disease prevalence, aging-
related social changes, and a negative outlook on aging all work together to impact older persons’
quality of life. By proxy, these efforts should also be undertaken by policymakers in healthcare. The
data suggests that aging-related issues are complex and could benefit from a multi-faceted approach
and new research into potential interventions. The abilities of older people are not only related to
their individual capabilities, but also to interactions with the environment. This opens a wide array
of potential interventions and public policies that can be implemented.

One of these potential interventions is the practice of yoga. Yoga has been associated with the
improvement of several psychological measures that may have a considerable positive impact on
quality of life. Yoga as an intervention strategy has become increasingly popular in Western culture
due to its physical and mental health benefits. Yoga is an ancient discipline originating in India that
unites the physical and mental planes. It does so through a connection between muscle activity and
a careful focus on breathing and self-awareness [20]. Yoga encapsulates a variety of different types,
but research is lacking regarding health impact differences between these types [21]. The different
types include physical postures (asana), breathing techniques (pranayama), meditation techniques
(pratyahara, dharana, dhyana, samadhi) and ethical teachings (yamas and niyamas) [22]. Kavitha S
and Kumudini Achchi [2] note that asana and pranayama are considered the cheapest means of
gaining strength and energy for institutionalized elderly. According to an integrative review of six
clinical trials that evaluated the benefits of yoga interventions, Hatha Yoga was used most frequently,
and the benefits obtained included reductions in anger, anxiety, and fear of falling, as well as
increased well-being, self-efficacy, improvements in executive and immunological function, strength,
and balance [24].

Like other forms of physical activity, the design of a yoga intervention program must take into
account the conditions and abilities of the older people, both their strengths and limitations. For
instance, yoga can transiently increase intraocular pressure and lead to progressive optic neuropathy,
specifically in older people with glaucoma [25]. Musculoskeletal complications, including back,
shoulder, or neck pain, have been reported as common adverse effects of yoga practice [26]. Frequent
peripheral nerve injuries have been reported in seniors taking sedative medication [27]. The above
examples suggest that yoga has the potential to be effective, but only when it is thoughtfully and
systematically integrated into an individual’s overall health and self-care program. This can only
occur through deliberate and open dialogue between clients, health professionals, and yoga
professionals [28]. There are many studies providing information helpful in making such a decision:
a meta-analysis of 75 studies showed that chair yoga resulted in positive results for older people and
is a practice that should be used on a large scale [29]. This is a form of yoga adapted specifically for
older people with mobility issues. It adapts traditional poses to a seated or standing position, offering
gentler stretching and strengthening exercises.

Once the proper adaptations are made, older people are sure to benefit from the implementation
of a yoga program into their lifestyles. In recent years, many studies have analyzed the impacts of
yoga on older populations and recorded positive results. One study conducted on patients with
known hypertension incorporated an integrative yoga program as an auxiliary to classical treatment.
Patients subsequently showed significant reductions in systolic and diastolic blood pressure,
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negative emotions, anxiety symptoms, and perceived distress [30]. Another study that focused on the
effects of yoga to reduce the risk of falling in older patients showed that it provides an improvement
in the senior’s mobility and a reduction in the fear of falling [31].

Yoga has also been reported to heighten cognitive abilities. The effects of a yoga program on the
executive function of working memory, as well as mental flexibility, were studied in an eight-week
yoga practice study. Participants in the yoga intervention group showed a significant improvement
in memory performance [32]. Further, a study carried out at the University of Chile in Santiago
compared the effects of yoga and mindfulness interventions versus psychological education sessions
on older people with mild cognitive deficits. This study identified the positive effects of interventions
in the first category, and their necessity in Alzheimer’s disease prevention strategies [33].Intervention
as early as possible, in the early stage of age-related cognitive impairment prevents the worsening of
associated symptoms. A meta-analysis that included 12 studies and a total of 752 participants aged
60+ aimed to correlate long-term yoga practice and quality of life, and the results showed a positive
correlation [34].

One mechanism by which the practice of yoga induces these many positive effects is the
stimulation of interoception. This term refers to representation of the internal states of the body at
the conscious and preconscious level [35]. It plays an important role in physiological and
psychological well-being, influencing homeostasis, decision-making, body representation, decision-
making, and self-awareness [36-38].

More interestingly, introception also aids in one’s emotional regulation [39], and seems to
decrease with age [40]. Evidence that interoceptive mechanisms decline across life [41] raises many
questions about the extent to which this impacts social-emotional decline. This also implies that
raising interoception can regulate older patients” emotional well-being.

Several studies have noticed this connection and explored the impact of yoga in developing
interoceptive capacity. A three-month program of yoga interventions applied to a community in
Hungary highlighted its impact on interoceptive awareness, with noteworthy effects on abilities such
as observing internal stimuli, attention regulation, self-regulation, body listening, and confidence
[42]. It appears that conscious observation of the psychological present moment (ex. current
sensations, emotions, thoughts) leads to an improvement in the quality of life, to an increase in
feelings of spiritual well-being and to a decrease in depression symptoms, but according to some
studies, not to a correction of the cognitive deficit [43].

Allin all, recognizing the older person’s innate learning abilities is the foundation that underlies
these intervention strategies. Fortunately, studies focused on crystallized intelligence suggest an
optimistic approach to the relationship between aging and learning ability [44]. Although biological
changes associated with aging reduce learning capacities and weaken adaptive mechanisms, certain
elements (such as compensatory resources and environmental support) facilitate them [45]. Modern
research on brain neuroplasticity also counters the myth that the acquisition and performance of
motor skills decline with age. Current studies show that although motor performance declines with
aging, constant training counteracts that by inducing changes in brain structure and functionality.
This allows older people to maintain their motor learning capacity [46]. For instance, a study
assessing the brain-behavior correlation during motor task learning identified brain regions
associated with various components of motor performance [47]. Overall, it appears that the
acquisition of new skills is independent of age, rather depending on the existence of a social context
and the difficulty level of the schemes to be learned [48].

The complex and abundant scientific data cited above, combined with recognizing the older
person as a physiologically and psychologically more vulnerable adult (but with intact learning
abilities), led us to the idea of developing a study within an Erasmus+ project [49].

The Erasmus+ project “Increasing the quality of life for older people with reduced possibilities
in Bucharest and Rome —QuoL65+” aims to use adapted yoga to develop self-awareness of the body,
breathing, emotions, feelings and thoughts. Ideally, this awareness would increase social inclusion
and participation. The innovativeness of the study comes, at least for the Bucharest community, from
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its attempted introduction to a group often rigid in response to change. This focus on social awareness
is particularly important given the details on older populations outlined above: a complex meta-
analysis carried out by Eurich (2018) shows that self-awareness represents an important social
competence. It is associated with increased satisfaction in social interactions, social and personal
control, and feelings of happiness. It additionally reduces anxiety, stress, and depression [50].
Through self-awareness, we aim to target the subjective perception of aging so critical in an older
person’s quality of life. Moreover, as a social and physical activity, the study will address the disease
and social exclusion that often steers older persons’ subjective perception in a negative direction.

The participants selected had below average financial means as demonstrated by their income.
Studies have shown that older people’s income is correlated with their social and medical
opportunities [9]. Consequently, we determined that this group was most in need of the project’s
help.

2. Materials and Methods

The general objective of the project is to improve the quality of life of older people (65+) living
in Bucharest and Rome with limited possibilities due to income (and subsequently, health and social)
barriers.

The specific objectives of this study were the following:

(i) Improving the quality of life of the subjects through their participation in the yoga sessions, aiming
at an increase in the relevant indicators, measured by standardized instruments. The instrument
selected was WHOQOL-BREF (World Health Organization Quality-of-Life Scale — Short Form)
[51].

(ii) Developing the interoceptive capacity of the subjects, in accordance with the 8 key competences for
lifelong learning, by integrating the practices of body awareness and emotional self-regulation,
measured by the MAIA (Multidimensional Assessment of Interoceptive Awareness) test [35—
38].

(iii) Stimulating the social involvementof the subjects by encouraging them to actively recommend the
course, so that each subject recommends the program to other people in the target group. This
works in strengthening social and community networks.

2.1. Study Design and Participants

The study used a quasi-experimental design with measurements both before and after the
intervention. Also included was a three-month follow-up after the completion of the adapted yoga
course, without a control group.

The participants were recruited from two locations (Bucharest, Romania and Rome, Italy) to
ensure sociocultural diversity and external validity.

2.1.1. Inclusion Criteria

Inclusion criteria of the subjects were as follows: adults over 65 years old, who were living in
less served areas of Bucharest and Rome, earning low incomes (pensions under 3000 RON/month for
Romania and under 1000 Euro/month for Italy), and experiencing loneliness (widower, single,
divorced), physical deficiencies (ex. arthritis, rheumatism, reduced mobility) and psychological
dysfunctions (ex. anxiety, depression, fear of aging, impaired cognitive abilities).

2.1.2. Exclusion Criteria

Exclusion criteria of the subjects were as follows: severe cognitive impairment (ex. dementia),
severe mobility limitations (ex. people immobilized in bed or requiring full assistance to move),
uncontrolled chronic conditions (ex. severe hypertension, advanced heart failure), recent major
surgery (performed in the last three months), severe psychiatric disorders (ex. schizophrenia, severe
bipolar disorder), and lack of informed consent due to cognitive or legal incapacity.
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2.1.3. Description of Group Participants

The subjects of the two groups were older people aged between 65-99 years. The average age of
Romanian subjects was 71.9, and the average age of Italian subjects was 77.9. The participants have
different housing conditions: those from Romania live at their own home, while those from Italy are
residents in senior housing.

The distribution of participants in the two study groups was as follows:

(1) Social status

All of the participants live alone. Their marital status distribution is as follows, and illustrated
within Figure 1:

o  Romania: 40% single, 23.33% divorced, 36.67% widowed;
o Italy: 30% single, 6.67% divorced, 63.33% widowed

Social status
6.67%
Divorced 2

|23.33%
. 30% O ltaly
Single .
40% O Romania
) 63.33%
Widowed
36.67%
! ! !
0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00% 70.00%

Figure 1. Distribution on Social Status.

(2) Physical and mental disorders
In the two groups, the majority have physical and psychological disorders, as demonstrated by
the statistics below and Figure 2:
o  Romania: 33.33% physical disorders, 20% mental disorders;
o Italy: 36.67% physical disorders, 26.67% mental disorders;

Physical and mental problems

Mental problems

@ ltaly
B Romania

36.67%
Physical problems
33%

0.00% 5.00%  10.00% 15.00% 20.00% 25.00% 30.00% 35.00% 40.00%

Figure 2. Distribution on physical and mental disorders.

(3)  Quality of life

In the two groups, the majority subjectively report a lowered quality of life, as shown in Figure
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Romania: 26.67% reported lowered quality of life;

Italy: 36.67% reported lowered quality of life.

Impact on quality of life
Italy 36.679
| O ltaly
O Romania
Romania 26.679
0.00%  500%  10.00%  15.00%  20.00%  25.00%  30.00%  35.00%  40.00%

Figure 3. Distribution on impact on quality of life.

2.1.4. Implementation of the Intervention

60 participants, 30 from each country, followed an adapted yoga program. In Romania, this
entailed 12 sessions of 90 minute length, while in Italy, it entailed 18 sessions of 60 minute length. In
both cases, the sessions were held twice a week. Pre and post-intervention evaluation was carried out
using the WHOQOL-BREF and MAIA instruments to measure the impact on physical, psychological,
and social health. Data was collected anonymously, ensuring participant confidentiality.

To evaluate the impact of the yoga program on participants, the study was designed as long-
term research, with pre- intervention measurements, post-intervention measurements, and a follow-
up 3 months after the end of the adapted Yoga course. All of these measures were taken using the
same instruments.

2.2. Ethical Considerations

The study was conducted in accordance with the ethical principles stated in the Declaration of
Helsinki. Ethical approval was obtained from the Ethics Committee of “Ana Aslan” National Institute
of Gerontology and Geriatrics (Approval code: 178/23.11.2023).

All participants were informed about the purpose and methodology of the study and provided
written informed consent before participation. Confidentiality and anonymity were maintained
throughout the study. Personal data has been anonymized and stored securely, accessible only to
authorized researchers. The study complied with the General Data Protection Regulation (GDPR)
data protection standards.

2.3. Measures

The evaluation tools were selected according to the project objective:

e  WHOQoL-BREF (World Health Organization Quality of Life Scale — Short Form): a self-report
questionnaire assesses quality of life from a health-related perspective, including physical,
psychological, social and environmental dimensions. A higher score indicates a higher quality
of life [51].

e MAIA (Multidimensional Assessment of Interoceptive Awareness) is a self-report
questionnaire that analyzes different aspects of interoceptive awareness, such as perception of
body sensations, regulation of attention, emotional awareness and self-regulation. The
questionnaire includes several items rated on a Likert scale, where higher scores indicate a

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202508.0541.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 7 August 2025 d0i:10.20944/preprints202508.0541.v1

8 of 20

higher level of interoceptive awareness. MAIA is frequently used in research and in the clinical
field to explore the connection between bodily sensations, emotions and well-being [35-38].

2.4. Procedure

Quantitative assessments were performed separately in Bucharest and Rome, following the
same protocol and using the same standardized instruments outlined above. In Romania, the
participants were evaluated at the centers of the two partners - “Ana Aslan” National Institute of
Gerontology and Geriatrics (AA-NIGG) and National Group for the Study and Practice of Yoga
(GNSPY). In Italy, the evaluations took place in the assisted living centers, where participants were
under the coordination of Sarva Yoga International (SYI).

All assessments were conducted individually in a controlled environment to ensure optimal
concentration and reduced distractions. The evaluation sessions lasted approximately 45-60 minutes,
and participants had the opportunity to ask clarifying questions.

After completing the pre-questionnaires, the participants took part in the first yoga sessions.
Subsequently, post and follow-up questionnaires were administered to assess the short and long-
term effects of the intervention.

The same tools were applied to the target group in Rome. However, the forms were scanned and
sent for centralization to the partner AA-NIGG in Romania, which constitutes the scientific board in
this project.

2.5. Statistical Analysis

Data was analyzed using descriptive statistics (means, standard deviations, variances) to
characterize changes in each domain. Paired samples t-tests were used to assess significant
differences between pre, post, and follow-up measurements. Pearson correlations were calculated to
examine the stability of changes between measurements. All analysis was performed using SPSS v25
software, with a significance level of p <0.05.

3. Results

Descriptive statistical results showed significant differences between pre, post and follow-up
scores for each domain of the WHOQOL-BREF (Table 1).

Table 1. Descriptive statistics Test WHOQOL.

N Minimum Maximum Mean Std. Deviation Variance

PreD1_Physical Health 60 17.86 89.29 54.95 13.90 193.214
PreD2_Psychological Health 60 17.50 95.00 57.04 18.97 360.071
PreD3_Social Relations 60 16.67 100.00 65.06 17.55 308.148
PreD4_Environment 60 17.75 100.00 59.67 15.209 231.328
PostD1_ Physical Health 60 42.86 86.75 65.36 10.64 113.231
PostD2_Psychological Health 60 31.75 98.25 66.60 14.369 206.487
PostD3_ Social Relations 60 33.33 100.00 72.57 14.76 217.957
PostD4_Environment 60 37.50 97.92 75.97 14.426 208.134
Follow-upD1_Physical Health 60 17.86 100.00 62.29 15.040 226.229
FH‘)EI:;X'UPDLP sychological ¢y g 33 9575 64719  19.683 387.452
Follow-upD3_Social Relations 60 8.33 100.00 66.14 19.628 385.293
Follow-upD4_Environment 60 12.50 96.50 64.03 17.723 314.117
Valid N (listwise) 60

The physical health, psychological health, social relations and environment domains showed a
significant increase from the pre-program stage to the post-program stage, as well as maintenance in
the follow-up stage.
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Paired samples t-tests showed significant differences between pre and post-program
measurements for all domains (p < 0.001), indicating significant improvements after the intervention
(Table 2).

Table 2. Paired Samples t Test WHOQOL.

Paired Differences

Std. Sig.
. f .
Mean Std, ) Error t d (2-tailed)
Deviation
Mean

PreD1_PhysicalHealth&

Pairl LT PhysicalElealth -10.409 13.289 1715 -6.067 59 0.000
_ PostD1_PhysicalHealth&
Pair 2 - 067 137 1781 1722 .
At Follow-upD1_PhysicalHealth 3.06 3798 8 > 0.090
. PreD1_PhysicalHealthé&
Pair 3 Follow-upD1. PhysicalFlealth 7342 18774 2423  -3.029 59 0.004
. PreD2_PsychologicalHealthé&
Pair 4 PostDZ PaycholopicalFiealth 9565 13.291 1715  -5574 59 0.000
Pair5 LoStD2 PsychologicalHealth& - o0 o007 5 4es 0750 59 0.451
Follow-upD2_PsychologicalHealth
Pairg | reP2-Psychologicallealth& o0 yg 0o 5563 2096 59 0.004
Follow-upD2_PsychologicalHealth
pair7 LreD3-SocialRelations& 7508 16.098 2078 -3.613 59 0.001

PostD3_ SocialRelations

pairg | 0stD3-SocialRelationsé& 6429 18946 2446 2628 59 0.011
Follow-upD3_SocialRelations

Pairg | reD3-SocialRelations& - 1079 20908 2699  -0.400 59 0.691
Follow-upD3_SocialRelations

PreD4_Environmenté&

Pair 10 PostD4_Environment

-16.300 18.713 2.415 -6.747 59 0.000

PostD4_Environmenté&

Pair 11
at Follow-upD4_Environment

11.940 23.826 3.075 3.882 59 0.000

PreD4_Environmenté&

Pair 12
o Follow-upD4_Environment

-4.359 16.895 2.181 -1.999 59 0.050

e  Physical health showed a significant increase between pre and post metrics (t=-6.067, p <0.001).

e  DPsychological health showed a significant increase between pre and post metrics (t = -5.574, p
<0.001).

e  Social relations showed a significant increasebetween pre and post metrics (t =-3.613, p = 0.001).

e  The perception of the environment showed a significant increase between pre and post metrics

(t=-6.747, p <0.001).

The differences between post and follow-up measurements were significant only for social
relations (t=2.628, p=0.011) and the environment (t = 3.882, p <0.001). For physical and psychological
health, no significant differences were observed (p > 0.05). This indicates physical and psychological
health increases were maintained following the adapted yoga program.

Additionally, the differences between the pre and follow-up measurements showed significant
improvements for physical (t = -3.029, p = 0.004) and psychological health (t = -2.996, p = 0.004), but
not for social relationships (t =-0.400, p = 0.691).

Furthermore, correlations between pre, post and follow-up yoga course measurements were
calculated to examine the stability of changes (Table 3).
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Table 3. Correlations between stages on domains Test WHOQOL.

Paired Samples Correlations

N Correlation Sig.
) PreD1_ PhysicalHealth&
Pair1 PostD1_ PhysicalHealth 60 0439 0.000
. PostD1_PhysicalHealth&
Pair2 Follow-upD1_ PhysicalHealth 60 0-466 0.000
) PreD1_PhysicalHealthé&
Pair 3 Follow-upD1_ PhysicalHealth 60 0160 0222
Pair 4 PreDZ_PsychologlcalHealth& PostD2_ 60 0715 0.000
PsychologicalHealth
Pair 5 PostDZ_Psycholo.glcalHealth& Follow- 60 0396 0.002
upD2_PsychologicalHealth
Pair 6 PreD2_PsychologicalHealth& Follow- 60 0473 0.000

upD2_ PsychologicalHealth

. PreD3_ SocialRelationsé&
Pair 7 PostD3_ SocialRelations 60 0-515 0.000

. PostD3_SocialRelations&
Pair 8 Follow-upD3_ SocialRelations 60 0421 0.001

PreD3_SocialRelations&

Pai
air 9 Follow-upD3_ SocialRelations

60 0.372 0.003

Pair 10 PreD4_Environmentée 60 0.203 0.119
PostD4_Environment

Pair 11 PostD4_Environmenté& 60 -0.089 0.500

Follow-upD4_Environment

Pair1y  Lrepi-bnvironmenté 60 0.482 0.000
Follow-upD4_Environment

The results showed significant correlations between pre and post measurements for all domains.
Most notably, psychological health had a very high correlation between pre and post measurements
(r=0.715, p < 0.001).

Correlations between post and follow-up were significant for physical (r = 0.466, p <0.001) and
psychological (r = 0.396, p = 0.002) health, but not significant for social relationships (r = 0.421, p =
0.001) and the environment (r = -0.089, p = 0.500).

Descriptive analysis of the MAIA test shows significant changes in the three stages of the study:
after the intervention (post), most dimensions showed improvements compared to the initial level
(pre) (Table 4.).

Table 4. Descriptive Statistics Test MAIA.

N Minimum Maximum Mean Std. DeviationVariance
Pre_Noticing 60 0.00 5.00 3.427 1.148 1.319
Pre_NotDistracting 60 0.00 5.00 2.202 1.093 1.196
Pre_NotWorrying 60 0.00 4.80 2469 1.29 1.669
Pre_AttentionRegulation 60 1.00 5.00 3.158 1.052 1.108
Pre_Emotional Awareness 60 1.67 5.00 3.401 1.094 1.197
Pre_SelfRegulation 60 1.00 5.00 2.959 1.180 1.393
Pre_BodyListening 60 0.33 5.00 2.877 1.221 1.492
Pre_Trusting 60 0.40 5.00 3.170 1.440 2.074
Post_Noticing 60 1.00 5.00 3.704 1.048 1.098
Post_NotDistracting 60 0.00 4.67 1.764 1.014 1.029
Post_NotWorrying 60 0.40 4.80 2.503 0.957 0.916
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Post_AttentionRegulation 60 1.00 4.86 3.009 1.052 1.107
Post_Emotional Awareness 60 2.20 5.00 3.923 0.834 0.697
Post_SelfRegulation 60 0.75 5.00 3.501 1.107 1.227
Post_BodyListening 60 0.67 5.00 3.255 1.153 1.331
Post_Trusting 60 1.33 5.00 3.794 0.959 0.920
Follow-up_Noticing 60 1.50 5.00 3.879 0.937 0.878
Follow-up_NotDistracting 60 0.00 5.00 1.933 1.09 1.197
Follow-up_NotWorrying 60 0.60 4.80 2.606 0.952 0.907
Follow-up_AttentionRegulation 60 0.29 5.00 3.143 1.137 1.293
Follow-up_Emotional Awareness 60 1.00 5.00 4.076 0.930 0.867
Follow-up_SelfRegulation 60 0.25 5.00 3.583 1.131 1.281
Follow-up_BodyListening 60 0.00 5.00 3.394 1.127 1.272
Follow-up_Trusting 60 0.67 5.00 3.861 0.993 0.988

Valid N (listwise) 60

The largest increases were seen in “emotional awareness” (+0.52 points), “self-regulation” (+0.54)
and “trusting” (+0.62).

In the follow-up phase, these improvements were maintained or continued to increase slightly.

For example, “noticing” increased from 3.70 (post) to 3.88, and “trusting” reached 3.86. Dimensions
such as “not distracting” and “attention regulation” remained relatively stable after the intervention.

The variability of responses (standard deviations) remained relatively constant over time,
suggesting that changes were not influenced by extreme factors. Overall, the statistical analysis
indicates a significant improvement in interoceptive awareness after the intervention, with
maintenance of these changes.

Comparing pre and post values, significant differences were observed for several dimensions
on the MAIA test (Table 5.).

Table 5. Paired Samples t-test MAIA.

Paired Differences

Std. Sig.
. t df .
Mean Std_ . Error (2-tailed)
Deviation
Mean

Pre_Noticing&

Pair 1 - 20276 099 0128 -2.150 59 0.036
Post_Noticing

pairp  Lost-Noticing& 0175 0930 0120 -1457 59 0.150
Follow-up_Noticing

pair3 Lre-Noticingé& 20451 0937 0120 -3.732 59 0.000
Follow-up_Noticing

paira  Lre-NotDistractingde 0438 1330 0171 2553 59 0.013
Post_NotDistracting

pair5  LoSt-NotDistractingée - 0169 1.025 0132 -1277 59 0.207
Follow-up_NotDistracting

pairg  Lre-NotDistractingée 0269 1272  0.164 1.641 59 0.106
Follow-up_NotDistracting

pairy  Lre-NotWorrying& 20.033 1333 0172 -0.195 59 0.846
Post_NotWorrying

pairg L ost-NotWorryingé& 20103 0.861 0111 -0.929 59 0.357
Follow-up_NotWorrying

Pairg L re-NotWorryingé 20136 1222 0157 -0.867 59 0.389

Follow-up_NotWorrying
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Pre_AttentionRegulation&

Pair 10 : : 0148 1.095  0.141 1.048 59 0.299
Post_AttentionRegulation

pair11 LoSt-AttentionRegulation& 120 000 104 1073 59 0.288
Follow-up_AttentionRegulation

pair 12 L re-AttentionRegulation& ) 0957 0123 0121 59 0.904
Follow-up_AttentionRegulation

pair13 Lre-FmotionalAwareness& )y o0 0151 3451 59 0.001

Post_Emotional Awareness
Post_Emotional Awareness&
Pair 14 Follow- -0.153  0.930 0.120 -1.277 59 0.207
up_Emotional Awareness
Pre_Emotional Awareness&
Pair 15 Follow- -0.675 1.129 0.145 -4.629 59 0.000
up_Emotional Awareness
Pre_SelfRegulation&

Pair 1 0541 1272 164 32 002

airle el Regulation 05 0164 -3296 59 0.00

pair 17 LoSt-SelfRegulation& - 20.082 1061 0136 -0.600 59 0.551
Follow-up_SelfRegulation

Pair1g L re-SelfRegulation& 0623 1176 0151 -4107 59 0.000
Follow-up_SelfRegulation

Pair19 | re-BodyListening& 20377 1245 0160 -2.350 59 0.022
Post_BodyListening

Pair20 1 oSt-BodyListeningé 0138 1192 0153 -0901 59 0371
Follow-up_BodyListening

pairp] L re-BodyListeningé& 20516 1131  0.146 -3536 59 0.001
Follow-up_BodyListening

. Pre_Trusting&

Pair 22 , 0623 1421 0183 -3397 59 0.001
Post_Trusting

Pair3 Lost-Trusting& - 20067 1114 0143 -0467 59 0.642
Follow-up_Trusting

Pair24 Lre-Trusting& 20690 1156  0.149 -4.625 59 0.000

Follow-up_Trusting

For example, “pre-noticing” to “post-noticing” showed a mean difference of -0.28 (t(59) = -2.15,
p = 0.036), indicating significant improvement. Similarly, “pre-emotional awareness” to “post-
emotional awareness” showed a significant increase (t(59) = -3.45, p = 0.001).

Comparing post and follow-up values, most differences were not significant, suggesting
maintenance of improvements over time. For example, “post-noticing” to “follow-up noticing” was
not significant (t(59) = -1.46, p = 0.150), demonstrating a stability of the effect.

Comparing pre and follow-up metrics, some dimensions showed significant improvements,
such as “pre-trusting” and “follow-up trusting” (t(59) = -4.63, p <0.001) and “pre-self-regulation” to
“follow-up self-regulation (t(59) = -4.11, p <0.001), confirming the lasting effects of the intervention.

Comparing Pre and Post values, correlations were observed for dimensions on Test MAIA
(Table 6.).

Table 6. Cross-stage correlations on test dimensions MAIA.

Paired Samples Correlations

N Correlation Sig.
Pre_Noticing&

Pair 1 reNonang 60 0.592 0.000
Post_Noticing

Pair 2 Post_Noticingé& 60 0.566 0.000

Follow-up_Noticing
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Pre_Noticingé&

Pai .61 .
air 3 Follow-up_Noticing 60 0613 0.000

Pair 4 Pre_NotDls.tractlr.lg& 60 0.205 0117
Post_NotDistracting

Pair 5 Post_NotDistracting& 60 0.529 0.000
Follow-up_NotDistracting

Pair 6 Pre_NotDlstractlr.lg& . 60 0.323 0.012
Follow-up_NotDistracting

Pair 7 Pre_NotWorryingte 60 0.326 0.011
Post_NotWorrying

Pair 8 Post_NotWorryingée 60 0.593 0.000
Follow-up_NotWorrying

Pair 9 Pre NotWorryingé: 60 0.440 0.000
Follow-up_NotWorrying
Pre_A ionRegulati

Pair 10 re_AttentionRegulationé: 60 0.459 0.000
Post_AttentionRegulation

Pair 11 Post_AttentlonRegulatlon& . 60 0.617 0.000
Follow-up_AttentionRegulation

Pair 12 Pre_AttenhonReg}llatlon& ‘ 60 0.620 0.000
Follow-up_AttentionRegulation

Pair 13 Pre_Emotional Awarenessé& 60 0.286 0.027

Post_Emotional Awareness

Pair 14 Post_EmotlonaIAwareness& 60 0.449 0.000
Follow-up_Emotional Awareness

Pre_EmotionalA
Pair 15 re_EmotionalAwarenessée 60 0.387 0.002
Follow-up_Emotional Awareness

Pre_SelfRegulation&

Pair 16 Post SelfRegulation 60 0.382 0.003

Pair 17 Post_SelfRegulation& ' 60 0.551 0.000
Follow-up_SelfRegulation

Pair 18 Pre_SelfRegulation& 60 0.483 0.000
Follow-up_SelfRegulation

Pair 19 Pre_BodyListeningé: 60 0.452 0.000
Post_BodyListening

Pair 20 Post_BodyListening& 60 0.454 0.000
Follow-up_BodyListening

Pair 21 Pre_BodyListeningée 60 0.539 0.000
Follow-up_BodyListening

Pair 22 Pre_Trusting& 60 0.352 0.006
Post_Trusting

Pair 23 Post_Trusting& 60 0.349 0.006
Follow-up_Trusting

Pair 24 Pre_Trustingé 60 0.602 0.000

Follow-up_Trusting

Highly significant correlations (p <0.001) between pre, post and follow-up values for dimensions
such as “noticing” (o = 0.613 between pre and follow-up) and “attention regulation” (o = 0.620
between pre and follow-up) suggest consistency of measurements. The “not distracting” dimension
had weaker correlations between pre and post (o = 0.205, p = 0.117), suggesting greater variability in
individual responses. The high correlations at follow-up for “trusting” (o = 0.602, p < 0.001) indicate
a stabilization of this dimension after the intervention.
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4. Discussion

4.1. Analysis

(1) Participation in the yoga sessions led to a significant increase in the participants” quality of
life indicators in the areas of physical health, psychological health, social relationships, and
perception of the environment.

The statistical results revealed a significant increase in WHOQOL scores in all areas analyzed.
The physical health, psychological health, social relations and environment domains registered
significant improvements between the pre-program and post-program stages, and these effects were
maintained in the follow-up stage. Paired samples t-tests indicated significant differences between
pre and post-program for all domains (p < 0.001), confirming the beneficial effects of the intervention.

The differences between post and follow-up measurements were significant only for social
relations (p = 0.011) and the environment (t = 3.882, p < 0.001), indicating a possible subsequent
adaptation of the participants. For physical and psychological health, no significant differences were
observed (p > 0.05), suggesting a stabilization of the effects over time.

(2) Participation in the yoga sessions led to a significant increase in participants” interoceptive
capacity, according to the 8 key competencies for lifelong learning.

Analysis of the MAIA test revealed significant improvements in participants’ interoceptive
ability. After the intervention, most dimensions showed statistically significant increases compared
to the initial level (pre), the highest being observed in “emotional awareness” (+0.52), “self-
regulation” (+0.54) and “trusting” (+0.62). As implied, this indicates greater emotional awareness,
self-regulation and trust in one’s own body. In the follow-up stage, these improvements were
maintained or even continued to increase slightly. For instance, “noticing” increased from 3.70 (post)
to 3.88 (follow-up), and “trusting” reached 3.86. The “not distracting” and “attention regulation”
dimensions remained relatively stable after the intervention.

(3) Participation in the yoga sessions led to an increase in the level of social involvement of the
participants. This occurred as participants recommended the course to other people in the target
population, demonstrating a multiplier effect on the community and the strengthening of social
networks.

Data collected through post-intervention questionnaires indicated a high level of
recommendation among participants. Moreover, the analysis of the correlations between the
improvements observed in the WHOQOL and MAIA dimensions and the desire to share the positive
experience with others showed significant correlations, especially for social relationships and
confidence in one’s own body.

The statistical results obtained confirm the validity of the formulated hypotheses, demonstrating
through t-tests, correlation analyses, and descriptive statistics that the yoga intervention had
significant effects on the quality of life, interoception and social involvement of participants. All
reported significant differences (p < 0.05) and high correlations scientifically support the positive
impact of the program on participants. Furthermore, improvements were maintained in the long
term.

In Italy, there is a stronger culture of active aging, with an emphasis on prevention and
maintaining a healthy lifestyle, which may explain participants’ greater openness to relaxation and
mindfulness techniques. Participants in Italy may have better access to information about the benefits
of yoga and other practices for maintaining mental and physical health, which could explain their
greater responsiveness to the intervention. Italy has a longer history of exposure to practices such as
yoga and mindfulness, and these practices are more widely accepted and promoted.

In Romania, older persons may have a more traditional mentality, perceiving aging as an
inevitable process of decline, which may influence the slower adoption of alternative methods of
maintaining health. The observed differences in psychological health improvement between the
Romanian participants and the Italian participants may be explained by these variations in each
culture’s perception of personal development. They may also indicate the need for differentiated
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strategies for the implementation of such programs, depending on the specific cultural context of
each community. The awareness level of the benefits of such practices in Romania may be lower,
which implies the need for wider information campaigns. Yoga may be perceived in Romania as a
less familiar practice, which may explain the initial resistance of some participants and the need for
a longer period of adaptation.

Further, in Italy, there is a more developed network of social support for the older persons,
including community programs and government initiatives that encourage participation in group
activities. This may explain why participants from Italy had a faster improvement in psychological
well-being. The phenomenon of social isolation in Romania is more pronounced, especially among
the older with low incomes or without close family. This makes the social benefits of the yoga
program more significant.

The results also showed that Romanian participants had a greater improvement in physical
health, suggesting that their initial level of physical activity was lower compared to Italian
participants. This may be influenced by urban infrastructure, the availability of spaces for physical
activity, and local habits related to movement and exercise.

These differences underline the importance of including these yoga programs in public health
strategies for the older, especially in vulnerable communities, with an emphasis on customizing
intervention programs according to the cultural and socio-economic specifics of each community. In
Romania, a greater focus on information and changing mindsets may be needed, while in Italy, the
program can be optimized to include other forms of group activities and psychosocial support.

4.2. Study Limitations and Future Research Directions

Although the results are promising, there are some limitations that need to be considered:

e  The sample size is relatively small, which limits the applicability of the results. Future studies
should include a larger number of participants to ensure higher external validity.

e  The current study focused on the immediate effects of yoga practice, with a follow up a few
months later. Further research is needed to analyze whether the improvements recorded persist
over longer periods of time.

e  Though differences in Romanian and Italian results were analyzed and potential reasons were
given, the study did not attempt to explore in depth how socio-economic and cultural differences
influence the adoption and maintenance of yoga practice. Participants from Romania and Italy
had different reactions, suggesting the need for personalized approaches.

e  The study did not include a control group that would allow for the comparison of the effects of
yoga with other types of interventions. This aspect limits the possibility of establishing with
assurance that all positive effects are due exclusively to yoga practice.

e  Motivational factors influencing program participation and post-study retention have not been
examined in detail. Understanding these factors could contribute to the creation of more
effective and sustainable programs.

e  Although the results indicate improvements on psychological and emotional levels, the effect of
yoga on cognitive functions, such as memory, attention, and mental flexibility, has not been
specifically investigated. This could be an important area for future research.

e  Future research should include examining the long-term effects of yoga practice, comparing the
impact of different types of yoga on different age groups and specific needs, and investigating
the impact on cognitive ability and long-term stress management.

5. Conclusions

The sustainable objective of this study concerns the development of good lifestyle changes and
habits for older adults, and its theoretical implementation within regular intervention plans for older
adults. The project’s inclusion of two different older communities in Bucharest and Rome permits a
global reach in our conclusions. The study’s ideal success in two different European countries

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202508.0541.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 7 August 2025 d0i:10.20944/preprints202508.0541.v1

16 of 20

supports the idea that the program can first be implemented into local policy, and then perhaps later
into the policy of the larger European community.

Our results supported the hypothesis that participation in yoga sessions leads to a significant
increase in the participants” quality of life in the areas of physical health, psychological health, social
relationships and perception of the environment. The significant increases observed in all WHOQOL
domains between the pre-program and post-program stages, with their maintenance in the follow-
up stage, underline the positive impact of the intervention.

The present study confirms that yoga contributes to the improvement of general well-being,
with a lasting long-term effect in terms of physical and psychological health. This supports the
relevance of yoga practice inclusion in health and personal development programs. Furthermore, the
significant differences between post and follow-up stages in terms of social relationships and the
environment suggests that yoga can also influence the social and environmental aspects of the
participants’ lives.

The hypothesis regarding the increase in participants’ interoceptive capacity, measured by
MAIA, was validated by the study results. The significant increases in dimensions such as “emotional
awareness”, “self-regulation”, and “confidence” indicate a considerable development of body
awareness and emotional management skills. The consistent improvements observed during the
follow-up period confirm that yoga can support greater connection to one’s own body and more
effective self-regulation of emotional responses. In addition, the significant correlations between pre,
post and follow-up measurements suggest that the changes are stable and persistent, which
highlights the long-term benefits of yoga practice in interoception. These results emphasize the
importance of yoga in increasing awareness and self-regulation, with important implications for
stress management and improving mental health.

The study also validated the hypothesis of increased levels of social involvement of the
participants, demonstrating a multiplier effect of the intervention on the community. Participants
expressed a significant tendency to recommend the course to others, which indicates that the positive
experience with yoga extends beyond the initial group of participants, having an impact on social
networks. The significant correlations between the improvements observed in the dimensions of
quality of life and interoception and the willingness to share the experience suggest that these
changes not only have a personal impact, but a social one. These recommendations and interactions
serve to strengthen interpersonal relationships and increase cohesion in social support groups.

Based on these findings, it is suggested that yoga practice should be more widely integrated into
health and personal development programs, both for its beneficial effects on physical and
psychological health and for its support in increasing interoception. Future research could also
explore the possible mechanisms by which yoga influences quality of life and interoception, as well
as its impact on other social and community dimensions. This study lays the foundation for using
yoga as an effective tool in health promotion programs.
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