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ABSTRACT 
Knowledge on the detrimental effects of sedentary lifestyle have pushed European healthcare 
systems to experiment with Adapted Physical Activity (APA) interventions for elderly people, to 
support active aging and to reduce pressure on the national healthcare system. For the elderly, a 
sedentary lifestyle also has implications in terms of isolation and social exclusion. However, a 
clear assessment of the multifaceted impact of APA programs is currently lacking.  
This paper presents an experimental design for a mixed-method evaluation of the manifold 
impacts of an APA program developed in collaboration with the Local Health Authority (LHA) 
of an area in the Piedmont region (Italy), in order to test the effectiveness of the protocol to support 
active aging. The evaluation design follows a mixed methods strategy, with the twofold objective: 
to analyze the socio-psychological and physical benefits of the APA protocol, and to develop a 
cost-benefit analysis to assess the impact on the healthcare system. The final aim of the evaluation 
is to provide strategic information for planning activities to promote active aging in the LHA and 
to extend the recommendation of the protocol to regional and national stakeholders.  
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1. THEORETICAL BACKGROUND: BENEFITS OF ACTIVE AGING APPROACHES TO CONTRAST 
SEDENTARY LIFESTYLES 

The aging population and the spread of sedentary lifestyles pose significant challenges for 
national healthcare systems. Italy faces a growing elderly population: over-60 people are 
projected to increase from 24.3% in 2000 to 46% by 2050 (Panella, 2011). While changing 
demographic trends is difficult, promoting physical activity can mitigate the health impacts of 
sedentary lifestyles.  

In fact, physical activity is known to benefit individual health, yet its effects on the elderly are 
not widely recognized. Hamilton et al. (2007) identified a link between sedentary time and health 
conditions like type 2 diabetes and cardiovascular diseases.  

Sedentary behavior, defined as low-energy activities like sitting and watching TV (Pate et al., 
2008), has gained attention for its impacts on health (Biddle, 2007). Promoting an active lifestyle 
and reducing sedentary time are essential, especially for the elderly. According to the World 
Health Organization, physical activity lifestyle includes at least 150 minutes of moderate or 
intense activity per week (WHO, 2020). Physical activity reduces the risk of chronic diseases, 
premature death, osteoporosis, falls, and improves mental well-being2. Increased physical 
activity, particularly through structured rehabilitation programs, has shown benefits for chronic 
conditions like chronic obstructive pulmonary disease (Jácome & Marques, 2016) and heart 
disease (Anderson et al., 2016; Soto-Rodriguez et al., 2024), including fewer hospitalizations and 
improved quality of life. Physical exercise can be as effective as medication for some chronic 
diseases, as found in the meta-analysis by Naci and Ioannidis (2013). It benefits mortality in 
coronary heart disease, stroke rehabilitation, heart failure, and diabetes prevention (Haseler et al., 
2019).  

For the elderly, maintaining muscle strength and balance is crucial for preventing frailty and 
improving life quality. Strength and balance are linked to reduced cardiovascular mortality, fewer 
hospitalizations, better mental health, and decreased fall risk (Cooper et al., 2010). Improved 
fitness through targeted exercises also reduces dementia risk (McNally et al., 2017).  

Hence, sedentary behavior and physical activity significantly impact health. More research is 
needed to fully understand these effects and develop targeted interventions. While physical 
activity is generally beneficial (Garber et al., 2011), it must be prescribed carefully, considering 
individual limits, especially for the elderly and those with chronic conditions (WHO, 2010). 
Specific exercise prescriptions should address potential contraindications, such as increased 
cardiovascular demand in unstable angina or severe hypertension (Hasenblas et al., 2017).   

An example of exercise prescription that takes specific health conditions into account is 
Adapted Physical Activity (APA), that is particularly effective for promoting healthy active aging 
in vulnerable individuals, such as the elderly, disabled, and ill. According to the European 
protocol ADAPT, that provides a set of guidelines aimed at ensuring the most suitable (least 
restrictive) environment for people who need physical exercise, APA involves tailored group 
activities that modify lifestyles to prevent chronic diseases and integrate people with disabilities 
into sports events (https://www.adapt-europe.org/). APA programs simplify healthcare tasks and 
encourage lifelong participation in physical activities. These interventions aim to enhance life 
quality by fostering cooperation, improving physical fitness, promoting independence, facilitating 
socialization, empowering individuals, ensuring personal satisfaction, and alleviating issues like 
anxiety and depression (Panella, 2011). The Italian Ministry of Health’s guidelines from May 29, 
2017, mandate that APA exercises be part of non-medical, evidence-based programs tailored to 
the functional conditions of participants.   

 
2 See Istituto Superiore di Sanità, Epicentro ISS. 
https://www.epicentro.iss.it/PASSI/indicatori/attivit%C3%A0Fisica#:~:text=1%29%20Persona%20fisicamente%20at
tiva%3A%20%C3%A8%20una%20persona%20che%3A,di%2020%20minuti%20per%20almeno%203%20giorni%2
0settimanali 

https://www.epicentro.iss.it/PASSI/indicatori/attivit%C3%A0Fisica#:%7E:text=1%29%20Persona%20fisicamente%20attiva%3A%20%C3%A8%20una%20persona%20che%3A,di%2020%20minuti%20per%20almeno%203%20giorni%20settimanali
https://www.epicentro.iss.it/PASSI/indicatori/attivit%C3%A0Fisica#:%7E:text=1%29%20Persona%20fisicamente%20attiva%3A%20%C3%A8%20una%20persona%20che%3A,di%2020%20minuti%20per%20almeno%203%20giorni%20settimanali
https://www.epicentro.iss.it/PASSI/indicatori/attivit%C3%A0Fisica#:%7E:text=1%29%20Persona%20fisicamente%20attiva%3A%20%C3%A8%20una%20persona%20che%3A,di%2020%20minuti%20per%20almeno%203%20giorni%20settimanali
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A study by Morey and colleagues (1996) over five years confirmed improvements in these 
capacities among elderly participants. Enhanced capacities help prevent falls, a major risk for the 
elderly, and improve mobility. 

Physical exercise also boosts psychological well-being. Delle Fave et al. (2018) found that 
participants in two APA programs (OsteoFit) reported better emotional regulation and higher 
emotional well-being. Moderate physical activity promotes mental health and provides 
socialization opportunities, challenging the view of old age as mere decline.  

Subjective vitality, the conscious experience of possessing energy and liveliness (Ryan & 
Frederick, 1997), helps the elderly maintain an active life both physically and socially, potentially 
delaying physical and cognitive decline associated with aging (Hertzog et al., 2008). A cross-
sectional study by Cachioni et al. (2019) investigated variables (age, gender, education level) 
influencing life satisfaction in the elderly. Life satisfaction was measured using a General Life 
Satisfaction Scale. Except for education level, elderly participants were statistically similar 
regarding other socio-demographic variables and well-being, suggesting that factors like age, 
gender, and time spent at the University of the Third Age did not significantly impact their overall 
well-being. Hence, it appears that elderly individuals who focus their emotional and cognitive 
energy on positive aspects of life, such as engaging in activities that bring joy and fulfillment, 
tend to experience higher levels of well-being (Cachioni et al., 2019). Therefore, supporting 
approaches that enhance subjective vitality is crucial for maintaining physical and cognitive 
functions among the elderly. 

2. AN EXPERIMENTAL EVALUATION OF THE APA IMPACT: THE RIMA PROJECT 

To contrast elderly’s fragility, recent literature proposes a “proactive” approach, where the 
elderly meet the health institution before their frailty becomes explicit, in order to prevent rather 
than take care of the discomfort of possible illness (Swan et al., 2008; Zhaokang et al., 2012; 
Ippoliti et al., 2018a-b).  

Following this approach, the Azienda Sanitaria Locale Torino 4 (ASLTO4), i.e. the Local 
Health Authority of the north-west area near Turin (Piedmont, Italy) promotes an active aging 
program targeting over-64 population, based on an APA protocol of non-medical anaerobic 
exercises to be performed in small groups, specifically designed for elderly non active people 
with chronic diseases and aimed at their lifestyle modification for primary and tertiary prevention 
of disability. To facilitate the wide spreading of the program, ASLTO4 developed an 
organizational network involving territorial municipalities that offer public gyms, and a local 
sport promotion organization targeting sport for all activities (UISP Unione Italiana Sportpertutti) 
offering instructors with specific APA training. This peculiar model guarantees affordable costs 
for the elderly and the long-term sustainability of the program. Apart from impacts on physical 
health, this program is specifically designed to take care of social inclusion of the elderly, because 
of its collective dimension. However, to recommend its adoption to the nearby LHAs, as well as 
to regional and national health authorities, an evaluation of its multifaceted impact is needed.  

Based on the ASLTO4 experience, RIMA (Ricerca In Movimento per gli Anziani - research 
on the move for the elderly) is an experimental research project designed with two evaluation 
objectives:  

 
– To analyze the effectiveness of the APA protocol as a preventive health tool for the elderly, 

focusing both on the mental and physical benefits of practicing activities promoting active 
aging.  

– To develop a cost-benefit analysis based on the estimated impact to provide local and higher-
level health authorities with strategic information useful in planning health promotion 
activities for the elderly. 
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The research responds to ASLTO4 specific knowledge needs and aims to assess the impact of 
the APA protocol on the psychophysical conditions of over-64 users by analyzing three key 
dimensions for health in old age, related to non-active lifestyle, and eventually to post-traumatic 
immobility states and chronic neurodegenerative diseases (e.g., Parkinson's and Alzheimer's) in 
their early stages: 

 
– Recourse to pharmacological prescriptions (e.g. anti-inflammatory drugs, gastroprotectants, 

etc.); 
– Recourse to medical services (e.g. physiatrist examinations, physiotherapy services, etc.); 
– Psycho-physical well-being (self-assessment by the user and hetero-assessment by the 

instructor). 
 
Adopting a randomized controlled trial approach (Gerber and Green, 2012), RIMA will 

contribute to uncover the multidimensional impact of the APA protocol on users’ psychophysical 
conditions. The experiment involves about 120 new users (over-64 non-active people with non-
acute musculoskeletal chronicity) randomly assigned into a treatment group (61) and a control 
group (56). The treated receive an APA course provided by UISP instructors for an 8 months 
period, while the control receive a placebo health education treatment (information sessions on 
active lifestyle provided by ASLTO4) during the experiment and the APA course at the end of 
the project.  

RIMA participants are volunteers selected by ASLTO4 nurses and monitored at the beginning 
and at the end of the experimental period, to assess statistically significant improvement in a set 
of indicators proxying the three key dimensions of well-being in old age. Following a mixed 
methods approach, qualitative investigation will complement quantitative analysis, with the aim 
to focus on well-being and social inclusion aspects that are difficult to measure by quantitative 
methodologies (Campagnolo, 2006), particularly when the treatment period is short, as in the 
present case.  

3. RIMA TOOLBOX 

3.1. Motivation and description 

The data collected during the experimental phase will allow for the scientific quantification of 
the benefits of the APA protocol for users. For the effects of the APA protocol adopted in the 
RIMA project, improvements are expected in physical, psychological, and social dimensions. 
Hence, a set of quantitative tests and indicators referring to these dimensions has been selected 
based on the literature.  

Physical exercises refer to repetitive, structured, and organized movements aimed at 
improving or maintaining physical fitness. According to Panella (2004), the main capacities 
targeted by APA to enhance physical well-being and maintain autonomy are: 

 
• Aerobic: exercises where major muscle groups move rhythmically for extended periods; 
• Resistance: exercises where muscles work against applied force or weight; 
• Flexibility: activities to maintain or increase the range of motion (ROM) of joints; 
• Balance: activities to strengthen lower body parts and reduce fall risk. 

 
To measure differences along these physical wellness dimensions, a set of six tests has been 

selected: 
Strength Grip Test: measures the maximum strength of the hand and forearm muscles using 

a hand dynamometer. Normative reference values and equations for individuals aged 18 to 85 
residing in the United States are provided by Wang et al. (2018). 
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Stand Up Test: assesses lower body strength and endurance by counting how many times an 
individual can stand up from a seated position in a chair within a 30-second period. Normative 
scores for community-residing adults aged 60 to 94 are detailed by Rikli and Jones (1999b). 

Six Minutes Walk Test: measures the distance an individual can walk in six minutes as a test 
of aerobic capacity and endurance. Normative scores for community-residing adults aged 60 to 
94 are provided by Rikli and Jones (1999b). 

Time Up and Go Test: evaluates mobility, balance, walking ability, and fall risk. It measures 
the time taken for an individual to stand up from a chair, walk three meters, turn around, walk 
back, and sit down. Normative scores for community-residing adults aged 60 to 94 are detailed 
by Rikli and Jones (1999b). 

Lower Flexibility, Seat and Reach Test: assesses lower body flexibility, particularly the 
flexibility of the lower back and hamstrings. Participants sit on the floor with legs extended and 
reach forward as far as possible. This test is discussed by Milanovic et al. (2013). 

Upper Flexibility, Back Scratch Test: measures upper body flexibility, specifically the 
ability to bring the hands together behind the back, one over the shoulder and the other up the 
middle of the back. This test is detailed by Milanovic et al. (2013). 

To evaluate the improvement in the psychological dimension of APA, a validated version of 
the Subjective Vitality Scale (SVS) from Ryan, R. M., & Frederick, (1997) was used (Moè et al., 
2024). Several studies have used the SVS after physical exercises for the elderly to assess the 
impact on well-being and health outcomes. For instance, the scale was validated by Nuno et al. 
(2017) in an analysis of the vitality of the Portuguese population, showing higher subjective 
vitality among sufficiently active individuals compared to their less active peers. Additionally, 
research on patients with rheumatoid arthritis demonstrated significant associations between 
subjective vitality and physical health indicators such as physical function and cardiorespiratory 
fitness, as well as psychological health measures like quality of life, fatigue, depression, and 
anxiety (Peter et al., 2016). 

As part of RIMA, the SVS included a set of 6 questions to investigate the state of psychological 
well-being. Participants were asked to rate the extent to which they agreed with statements aimed 
at defining their psychological state addressing their levels of vitality, energy, willingness to live, 
and awakeness. The response options ranged on a scale from 1 (not at all true) to 7 (extremely 
true), indicating the lowest level of satisfaction and the highest level of well-being. 

Furthermore, social support emerging from the collective dimension of APA activities has 
been positively correlated with subjective vitality among the elderly (Carrapatoso et al., 2018). 
When social support increases, so does subjective vitality. Leisure time offers the elderly 
opportunities to interact with family and friends (Chang, 2017). This positive correlation was 
highlighted by Chang and Kao (2019) in a study evaluating the benefits of leisure education for 
the elderly. The program aimed to improve participants' attitudes, knowledge, and leisure skills, 
enabling them to use their leisure time more effectively (Sivan & Stebbins, 2011), thereby helping 
the elderly receive social support. 

To assess improvements in the social dimension, the RIMA toolbox includes four questions 
aimed at verifying: 

 
– Increased participation in social activities such as volunteering or other activities with the 

elderly; 
– Individual participation in outings with other elderly individuals; 
– Contact via chat or phone with the elderly with whom they have relationships; 
– Attendance at associations, clubs, parishes, etc. 

 
Participants in the project are also asked for information regarding medical performance, drug 

consumption, weight and height (to quantify the BMI index), and saturation level. The questions 
are also aimed at focusing participants on their daily perceived level of pain, quantifying it using 
the Visual Analog Scale (VAS), a standardized method used to subjectively assess the intensity 
of pain. These questions cover the number of physical medicine and orthopedic medical visits, 
physical therapy sessions (physiotherapist/osteopath) in the last six months, and the use of anti-
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inflammatory and/or pain-relieving drugs  along with gastroprotective agents in a week. 
Apart from assessing the effectiveness of APA on the key dimensions  of well-being in old age, 
these data are useful to conduct a cost-benefit analysis to evaluate the potential reduction of 
burden on the health care system resulting from an improvement in the physical condition of the 
elderly population due to APA programs. 

3.2. The RIMA experiment: Where are we now? 

The RIMA project started in January 2020, but the Covid emergence stopped the experiment 
in its early stages. The experimental design was periodically re-discussed during the next three 
years and finally re-adapted to start in early Fall 2023. For this reason, the RIMA experiment is 
currently ongoing: the treatment period ends in Summer 2024, and no preliminary result can be 
investigated here. 

RIMA initial design was based on a 15-month experimental period and involved general 
practitioners in participants’ selection. However, the final design is based on a sensibly shorter 
experimental period (8 months), and the participants’ selection is carried out by ASLTO4 family 
and community nurses (Della Fiore et al., 2022) based on the RIMA inclusion protocol designed 
by the physiatrist service. Finally, 129 over-64 participants were selected from the north-west 
area near Turin (Piedmont, Italy), partly residing in urban and periurban areas (80), partly in inner 
rural areas (49). They voluntarily joined the program and were randomly assigned to treated and 
control groups, based on territorial proximity criteria.  

The treated started APA activity two hours per week in their area of residence, sometimes 
being integrated in existing APA groups, sometimes forming a new group. All groups are led by 
UISP instructors specifically trained to APA protocols. The family and community nurse service 
is also responsible for administering the placebo health education treatment to the control groups 
as well as the set of RIMA tests (see section 3.1) to both the treated and control groups in the pre- 
and post-treatment periods.  

Comparing test outcomes between the two experimental groups should measure the impact of 
APA on the three key dimensions for health in old age. Randomized inferential techniques will 
be applied to get rid of the small sample size (Gerber and Green, 2012; Athey and Imbens, 2017).  

4. NEXT STEPS: A MIXED METHODS APPROACH 

The last step of our evaluation process consists of integrating the results emerging from the 
counterfactual analysis with qualitative techniques and methods. The mixed methods approach 
(Creswell, 2014) is necessary to analyze the complex and multifaceted psychosocial dimensions 
of well-being.  Literature provides evidence regarding the effectiveness of the subjective vitality 
scale (Frederick et al., 1997) in supplying information regarding the psychological health status 
of the elderly. Although there is evidence describing significant associations between subjective 
vitality and measures of psychological health (Rouse et al., 2015), such as perception of quality 
of life, depression and anxiety states, this measure is not sufficient to detect the effects of the 
programs on social dynamics such as inclusion, social support and emotional wellbeing. 
Participation in APA programs could in fact produce an increase in perceived well-being thanks 
to the strengthening of social relationships, which in this phase of life tend to be less and less 
stable.   

Through qualitative tools, we will conduct focus groups with both treated and control groups, 
and we will deepen specific aspects of the intervention. In fact, those techniques are essential to 
explore the social dynamics arising from the APA program, giving voice to the direct 
beneficiaries. We will focus on the effects of the APA program in terms of relational networks of 
elderly people, and we would like to deepen the concept of social support, analyzing if people 
involved in the trial strengthen their social capital. 
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The quantification of the effects of the APA protocol on the elderly will be a multilevel process 
that will bring together: the data collected through tests to verify physical improvement, the data 
on drug consumption, and the narratives on psychosocial well-being emerging from the focus 
groups. The empirical analysis intends to verify the APA effectiveness for the general 
improvement of the lives of the elderly, which is precisely why the analysis conducted with mixed 
methods is the best strategy to understand the results that emerged. 

5. CONCLUSIONS 

This paper presents the evaluation design of an experimental Adapted Physical Activity (APA) 
program developed in collaboration with the Local Health Authority (LHA) of an area in the 
Piedmont region (Italy). The aim is to investigate the effectiveness of the protocol as a primary 
prevention policy to support active aging. The experimental evaluation design follows a mixed 
methods strategy, with the twofold objective: to analyze the socio-psychological and physical 
benefits of the APA protocol, and to eventually develop a cost-benefit analysis to assess the 
impact on the healthcare system. The final aim of the evaluation is to provide strategic information 
for planning activities to promote active aging in the LHA and to extend the recommendation of 
the protocol to regional and national stakeholders.  

The research design, the experimental protocol, and its practical implementation were 
developed by an interdisciplinary group of researchers, health and sport professionals from the 
Italian National Research Council, the Local Health Authority ASL Torino 4, the national sport 
association UISP Unione Italiana Sportpertutti of the corresponding territories (Ciriè-Settimo-
Chivasso and Ivrea Canavese). Specifically, the research group expects to find positive impacts 
of the APA protocol on both physical and psychological wellbeing of the treated with respect to 
the control group. Since significant improvement in wellbeing is very hard to measure in such a 
short period (8 months), the research design integrates quantitative and qualitative analysis to 
investigate the manifold aspects of the elderly’s wellbeing affected by APA programs.   
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Knowledge on the detrimental effects of sedentary lifestyle have pushed European 
healthcare systems to experiment with Adapted Physical Activity (APA) 
interventions for elderly people, to support active aging and to reduce pressure on 
the national healthcare system. For the elderly, a sedentary lifestyle also has 
implications in terms of isolation and social exclusion. However, a clear assessment 
of the multifaceted impact of APA programs is currently lacking.  
This paper presents an experimental design for a mixed-method evaluation of the 
manifold impacts of an APA program developed in collaboration with the Local 
Health Authority (LHA) of an area in the Piedmont region (Italy), in order to test the 
effectiveness of the protocol to support active aging. The evaluation design follows 
a mixed methods strategy, with the twofold objective: to analyze the socio-
psychological and physical benefits of the APA protocol, and to develop a cost-
benefit analysis to assess the impact on the healthcare system. The final aim of the 
evaluation is to provide strategic information for planning activities to promote 
active aging in the LHA and to extend the recommendation of the protocol to 
regional and national stakeholders. 
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