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Abstract 

Exercise is the most important strategy to reduce the risk of falls in older adults. 

Falls have important individual and societal consequences. As a result, many 

communities offer fall prevention exercise programs. Offering an exercise program 

online could improve accessibility. The Zoomers on the Go program is offered for 12 

weeks, 2x/week, to adults aged 50+, by a peer leader. Due to the social distancing 

restrictions and governmental lockdown orders imposed during the COVID-19 

pandemic, the program transferred from in person to online delivery. The main outcome 

of this study was lower body strength measured using the 30-second chair stand test 

delivered online (n= 103) compared to in person delivery (n=95). Secondary outcomes 

include other physical function tests, demographics, self-perceived benefits, drop-out, 

and attendance. Online delivery is associated with a greater attendance, with no 

difference in functional benefits between delivery modes. However, in-person delivery 

could offer more health-related benefits reported by participants.  
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Chapter 1: Introduction 

 

The number of older adults in Canada is continuously increasing. By 2037, the 

number of people aged 65 years and older is expected to grow by 23% (Government of 

Canada, 2019b). With an estimated life expectancy at age 65 of 19.5 years and 22.2 

years for men and women respectively (Statistics Canada, 2022). This age group is the 

least physically active with only 33% of them reaching the current Canadian Physical 

Activity Guidelines (Government of Canada, 2021b).   

Physical inactivity can lead to many health and functional problems. Physical 

function is the ability to perform activities of daily living (Rikli & Jones, 1999). Poor 

physical function in older adults can lead to loss of independence and increased risk of 

falls (Buchner et al., 2017).  

Falls is the leading cause of injury in older adults in Canada (Canada, 2016). 

They cause up to 85% of all injury-related hospitalizations in older adults and cost up to 

$2 billion every year in direct healthcare costs. Over one third of older adults are 

admitted to long-term care homes after being hospitalized for a fall (Canada, 2016).  

  Many studies have found that exercise is the single most effective way at 

reducing the risk of falls (Tricco et al., 2017). It is for this reason that many communities 

offer exercise programs for older adults. In New Brunswick one of the programs offered 

to older adults is the Zoomers on the Go program. Zoomers on the Go is a peer-led 

exercise program to reduce the risks of falls offered to adults aged 50 years and older. It 

is a 12-week program with two sessions of 60 minutes each per week. It includes aerobic 

exercises, resistance training, balance, and flexibility activities. It has been demonstrated 
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that this program leads to an improvement in physical functions, stress, and depression 

(Bouchard et al., 2021). 

 The COVID-19 pandemic has caused this program, as with many others, to shift 

to an online delivery rather than the original intent of in person delivery. Research shows 

that 68.2% of older adults aged 65+ in Canada have access to internet and that 61.7% of 

them use it on a daily basis (Government of Canada, 2019a). Online delivery allows for 

a more expansive reach with 47.4% of New Brunswick older adults living in rural areas 

which has traditionally limited access to the Zoomers on the Go programs for rural New 

Brunswickers although rural areas have limited internet availabilities (Age-Well, 2021) 

Online delivery also allows older adults who do not have trained peer-leaders in their 

region to access the program. 

 The main outcome of this study was to test if the improvements in lower body 

strength, measured by the 30-second chair stand, were different when the program was 

delivered online compared to when delivered in-person. Secondary outcomes included 

other physical function tests like endurance, measured by the 2-minute step test (online) 

or 6-minute walk test (in-person), and balance, measured by the single leg stance test. 

Demographics, dropouts, attendance, self-perceived mental and physical benefits were 

also measured and analyzed. The ability to use technology was assessed via the 

Functional Assessment of Currently Employed Technology Scale (Lepkowsky, 2017).   
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Chapter 2: Literature Review 

2.1 Aging  

 There are many different definitions for ageing. Generally speaking, ageing can 

be defined as the loss of function over time (López-Otín et al., 2013) leading to death 

(Kirkwood & Austad, 2000). Ageing is often quantified with chronological age which is 

the number of years since an individual was born (Belsky et al., 2015). However, 

chronological age is a poor indicator of health status; an 80-year-old may require little 

support and still be healthy while a 60-year-old might require significant care and 

support (Beard et al., 2016). Biological aging is the decrease in physiological ability to 

meet demands that occur with chronological ageing (Adams & White, 2004). 

 The average age of most modern countries is increasing. Between 2015 and 

2050, the world’s population over the age of 60 will nearly double; from 12% to 22% 

(World Health Organization, 2018). In 2019, the number of adults aged 60+ was one 

billion, this number is expected to increase to 1.4 billion by 2030 and 2.1 billion by 2050 

(World Health Organization, 2020a). Life expectancy at age 65 is predicted to rise from 

17 years in 2015-2020 to 19 years by 2045-2050 (United Nations, 2019). Latest data 

shows that we may have hit the peak in certain areas, for example in New Brunswick, 

data shows that for the first-time life expectancy is dropping (New Brunswick Health 

Council, 2021). 

With an increasing senior population comes an increase in healthcare costs. For 

example, the cost of health care to the government for the average senior in Canada, is 

about $12,000/year compared to $2,700/year per younger resident (Gibbard, 2018). In 

the US, 60% of lifetime healthcare costs are spent after age 65 (Alemayehu & Warner, 
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2004). The cost of care in people with three or more chronic conditions is 10 times 

higher than for people with no chronic conditions (Bodenheimer & Berry-Millett, 2009).   

Chronic conditions are defined as conditions that last more than one year and 

require ongoing medical attention, limits activities of daily living or both (Friedman et 

al., 2008). Chronic conditions such as cancer, respiratory diseases, heart disease, 

musculoskeletal disease, mental and neurological disorders are highly prevalent in older 

adults (World Health Organization, 2014). More than half of the older population 

currently have more than one chronic condition and that number increases with age 

(Marengoni et al., 2011). The leading causes of many chronic conditions are related to 

lifestyle (Cameron, 2019) such as insufficient physical activity levels. 

2.2 Physical Activity 

Physical activity is defined as any movement that increases energy expenditure 

(World Health Organization, 2020b). Exercise is defined as physical activity that is 

planned, structured, repetitive and has a goal. Exercise can be seen as a subcategory of 

physical activity (Caspersen et al., 1985).  

The World Health Organization’s (2020b) Physical Activity Guidelines 

recommend that adults aged 65+ should participate in regular physical activity and do at 

least 150 minutes of moderate-intensity aerobic physical activity, or at least 75 minutes 

of vigorous-intensity aerobic activity or a combination of both every week. They should 

also do muscle strengthening activities two or more days per week as well as three or 

more days per week of functional balance physical activity. The World Health 

Organization also recommends that older adults should limit the time spent in sedentary 

behaviours and they should replace sedentary behaviour with physical activity of any 
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intensity (World Health Organization, 2020b). The specific recommendations are 

different depending on the main outcome. Despite many benefits to exercise (Bean et al., 

2004; de Labra et al., 2015), this age group is the least physically active with only 33% 

of them reaching the current Canadian Physical Activity Guidelines (Government of 

Canada, 2021b) and therefore the remaining portion of the population are considered 

insufficiently active. 

Aerobic exercise has been shown to improve memory, cardiorespiratory fitness, 

and executive functioning in older adults (Kovacevic et al., 2019; Ludyga et al., 2016). 

Aerobic exercises can also delay disability in older adults (Paterson & Warburton, 

2010). Meeting the aerobic portion of the physical activity guideline can lead to a 30% 

decrease in the risk of morbidity, mortality, and loss of independence with greater gains 

at greater levels of aerobic physical activity (Paterson & Warburton, 2010).  

Several mechanistic pathways have been identified that lead to improvements in 

overall functionality as a result of performing aerobic exercise (Stillman et al., 2016). 

These mechanisms are typically divided in three levels leading to cognitive change. 

Level one being the cellular and molecular changes that happen in the body when a 

person exercises. Level two being the changes that occur to the brain when a person 

exercises. Level three is the behavioural and socioemotional changes that occur when a 

person exercises. Similar mechanisms occur when a person is doing resistance training 

(Herold et al., 2019). For more information on mechanisms see Stillman et al. (2016).  

There are many benefits to muscle strengthening activities for older adults. 

Resistance training has been shown to improve muscle strength, balance, and mobility in 

older adults (Borde et al., 2015; Copeland et al., 2019; Granacher, 2012). A systematic 

review by Peterson et al. (2010) showed a significant association between muscle 
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strengthening activities and upper and lower body strength improvements in older adults 

establishing the importance of full-body resistance training as a prevention and treatment 

tool for age-related declines in physical function. Muscle strengthening activities have 

also been shown to effectively improve gait speed, chair stand, time walked, stair climb 

and reducing physical disability (Liu & Latham, 2009).  

Older adults are the least physically active group, 33% of older adults aged 65+ 

do not attain the Physical Activity Guidelines (Government of Canada, 2021b) and only 

10% of them meet the resistance training aspect of the Physical Activity Guidelines 

(Bennie et al., 2016; Merom et al., 2012). Physical inactivity is the fourth (5.5%) leading 

risk of death in the world preceded by high blood pressure (12.8%), tobacco use (8.7%), 

and high blood glucose (5.8%) (World Health Organization, 2009). Physical inactivity in 

older adults can lead to decreased aerobic fitness, musculoskeletal and cognitive decline, 

and increased risk of chronic conditions (Bowden Davies et al., 2019; Lee et al., 2012).  

It is estimated that physical inactivity is the cause of 6-10% of major chronic 

conditions and causes 9% of premature mortality (Lee et al., 2012). Also, inactive adults 

aged 50 years and older could gain 1.1-3.7 years without cardiovascular disease by 

participating in moderate to vigorous physical activity (Franco, 2005). The number of 

older adults who are physically inactive tends to increase as they get older. Adults 75+ 

are twice as likely to be inactive than those aged 60-64 (Murtagh et al., 2015). Women 

(88%) are also more likely than men (74%)  to be physically inactive (Page & Lee, 

2010; Sun et al., 2013). While the effects of short-term physical inactivity may be 

reversible in a younger population reversibility is harder to achieve in the older 

population (Bowden Davies et al., 2019). The Catabolic Crisis Model proposes that age 

related changes (e.g., decrease in muscle mass and strength) can be caused and/or 
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accelerated by physical inactivity in older adults (Bowden Davies et al., 2019). One of 

the most important consequences to physical inactivity is a reduction in physical 

capacity defined as the inability to do the activities of daily living independently as 

expected for one’s age (Rikli & Jones, 1999).                        

2.3 Physical Function 

An increasing number of older adults are choosing to stay in their homes for as 

long as they can, a concept called ageing in place. In fact, the Canada Mortgage and 

Housing Corporation found that 85% of adults aged 55+ stated wanting to age in place 

(Government of Canada, 2008). This is encouraged by governments because it is a cost-

effective solution for governments by reducing the amount of people in nursing homes. 

For example, the PACE program is a program for older adults that require nursing-home 

level care but can safely stay in the community, the cost of the PACE program is 

estimated to be 16 to 38% lower than the out-of-pocket cost for older adults to go to a 

nursing home (Petigara & Anderson, 2009). However, to do so, they must be able to take 

care of themselves safely and independently.  

Activities of daily living are often classified into two large categories, basic 

activities of daily living and instrumental activities of daily living. Basic activities of 

daily living include ambulating, feeding, dressing, personal hygiene, continence, and 

toileting. Instrumental activities of daily living include transportation, shopping, 

managing finance, meal preparation, house cleaning and maintenance, managing 

communications with others, and managing medications (Edemekong et al., 2021). Up 

to 142 million older adults worldwide are unable to meet either the basic or instrumental 

needs (World Health Organization, 2020a).  
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Physical function is a construct that can be estimated subjectively and 

objectively. Subjective measures of physical function are self-reported, meaning that it is 

relying on the subject’s perception of their physical functions (Latham et al., 2008). This 

is done with the help of questionnaires. Questionnaires have the potential to reach a 

large number of subjects and are cost-effective. However, questionnaires allow for the 

subject’s misperceptions of their abilities or the misinterpretation of the question or 

answer (Reiman & Manske, 2011) and can be challenging for older adults with cognitive 

disorders. Physical function questionnaires generally assess the perceived difficulty a 

person has at performing activities of daily living. Popular and validated questionnaires 

include the Barthel ADL index (Collin et al., 1988), the Functional Status Questionnaire 

(Jette et al., 1986), the Katz Activities of Daily Living Index (Katz, 1983) and the 

Physical Functioning Assessment in Your Environment (Tomey & Sowers, 2009). These 

questionnaires consist of measuring how independent a person is at performing activities 

that make them functional. 

Many performance-based activities have been validated and are used to assess 

physical function. Those include tasks challenging different aspects of functions 

required to be physically independent: power, muscle strength, agility, and balance. One 

of the most popular battery of tests is the Senior Fitness Test (Rikli & Jones, 1999). The 

Senior Fitness Test consists of six tests that replicate common activities of daily living 

(e.g., getting up from a chair, walking, lifting, bending, and stretching). Those tests are 

the chair stand test, measuring lower body strength; the arm curl test, measuring upper 

body strength; the chair sit and reach, measuring lower body flexibility; the back scratch 

test, measuring upper-body flexibility; the 8-foot up and go test, measuring agility; and 
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the 6-minute walk test or 2-minute step test, measuring aerobic fitness (Rikli & Jones, 

1999). 

Physical function is important because it is associated with many important 

outcomes, including the risk of falls. For example, a walking speed greater or equal to 

1.0 meter per second has been associated with greater independence, lower 

hospitalizations rate, and lower mortality rates (Friedmann et al., 2001; Studenski et al., 

2003). Cardiorespiratory fitness in older adults is important to remain functionally 

independent in the community (Paterson & Warburton, 2010). Cardiorespiratory fitness 

decreases on average 3-6% every decade from age 20 and more than 20% per decade 

from the age of 70 (Fleg et al., 2005). A maximal oxygen consumption of over 15 

ml/kg/min in women and 18 ml/kg/min in men is needed to continue to be independent 

in the community (Shephard, 2009). However, when older adults approach that 

threshold, they might start avoiding certain activities that require them to get near their 

maximal capacity creating a cycle of further reducing their aerobic capacity that will 

cause more avoidance in activities (Fleg et al., 2005).  

Similar to cardiovascular fitness, maintaining lower extremity strength in older 

adults is important to delay and prevent disability (Guralnik et al., 1995). Decreased 

lower extremity strength is associated with higher risks of falls, lower balance 

(Bohannon, 1995), higher risk of mortality, hospitalization, fracture, and length of 

hospitalization (Beaudart et al., 2017; Sobestiansky et al., 2019). It is important to 

measure lower body strength to be able to identify those at higher risk. On average, 

community-dwelling older adults perform anywhere between 39 to 71 sit-to-stand 

motions on a daily basis (Bohannon, 2015; Grant et al., 2011).  



 

 
10 

 

Figure. 1 Association between Musculoskeletal Fitness and Aging according to training 

levels 

Physical activity is the most often recommended strategy for older adults to 

achieve and maintain high physical function scores and remain independent (Buford et 

al., 2014; Lin et al., 2020). Resistance training has been shown to improve balance, 

walking ability, gait speed, chair stand time and reduce muscle weakness (Giné-Garriga 

et al., 2014; Lee et al., 2018; Liu & Latham, 2009). Aerobic exercises have also been 

shown to improve physical functions such as walking speed or aerobic endurance 

(Boyne et al., 2017; Pang et al., 2013; Paterson & Warburton, 2010). One of the main 

reasons for seniors to stay physically active is to reduce the risk of mortality and 

morbidity as well as maintaining their independence (Paterson & Warburton, 2010) and 

reducing their risk of falls (Tricco et al., 2017). Interestingly, physical function is a 

predictor of falls in older adults (Buchner et al., 2017).  
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2.4 Falls 

The World Health Organization defines falls as an event that results in a person 

coming to rest unintentionally on the ground or at any lower level. Fall-related injuries 

can be fatal or lead to functional disabilities (World Health Organization, 2021). Falls 

are the second leading cause of unintentional injury death with an estimated 684 000 

fatal falls every year (World Health Organization, 2021). Up to 50% of falls in the 65+ 

population occur in their homes (Public Health Agency of Canada, 2014). On average, 

falls cost up to $10,000 per person (Hoffman et al., 2017) and can lead to mortality, 

morbidity, reduced functioning, early nursing home admission, and reduced quality of 

life (Rubenstein & Josephson, 2006). Many older adults do not acknowledge or 

recognize their fall risk and see falls as an unavoidable consequence of ageing (Stevens 

et al., 2017). However, one in three adults aged 65+ living in the community fall every 

year and that increases with older age and in institutionalized older adults (Rubenstein & 

Josephson, 2006).  

A systematic review by Schwenk (2012) found that there are three main ways of 

measuring falls: prospective reporting using calendars or journals, retrospective 

reporting using interviews, questionnaires, and medical records. The Fall Efficacy Scale 

International is a scale that measures confidence in performing a range of activities of 

daily living without falling (Yardley et al., 2005). Similarly, the Activities-specific 

Balance Confidence Scale (ABC) assesses older adults’ fear of falling through personal 

balance confidence (Schepens et al., 2012). The St Thomas Risk Assessment Tool 

assesses the risk of falling in hospitals (Webster et al., 2008). These tools have been 

found to be the most used validated falls questionnaires and were all designed to be 

administered in different settings (e.g., hospital, nursing home, emergency department) 
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(Ruggieri et al., 2018). These methods of measuring falls all have limitations (Hauer et 

al., 2006; Schwenk et al., 2012) as they rely on the recollection of events and are self-

reported.  

There are many risk factors associated with falls and most falls are due to a 

combination of risk factors (Ambrose et al., 2013). There are both intrinsic and extrinsic 

risk factors associated with falls. Risk factors like demographics (e.g., age, sex, race), 

systems (e.g., impaired balance, gait, vision, hearing, cognition, incontinence, muscle 

weakness, fear of falls), and diseases (e.g., arthritis, chronic pain, vertigo, frailty, 

cardiovascular disease) are all considered intrinsic risk factors. Extrinsic risk factors are 

things like medications (e.g., psychotropics, sedatives, diuretics), hazards in and around 

the home or community, footwear, clothing, and assistive devices (Ambrose et al., 2013; 

Deandrea et al., 2010; Sousa et al., 2017).  

Older adults who are inactive have a higher risk of falls (Bryant et al., 2015). A 

systematic review and meta-analysis by Soares et al. (2019) found that the risk of 

recurrent falls in inactive older adults was 39% higher than active older adults. Inactive 

older adults also have a 29% increased risk of fractures compared to active older adults 

(Cunningham et al., 2020).  

In fact, exercise is the most effective way to reduce the risk of falls (Tricco et al., 

2017). For example, a low amount of moderate to vigorous physical activity is 

associated with a higher rate of incident falls (Buchner et al., 2017). Sherrington et al. 

(2019) found that exercise programs that focus on balance, functional exercises and 

resistance training were the most effective at reducing the risk of falls (34%), while 

balance and functional exercises reduced the risk of falls by 24% when compared with a 

control group and that exercise of any type reduced the risk of falls by 23%. Exercises 
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focusing on anticipatory control, dynamic stability, functional stability limits, reactive 

control and flexibility, are recommended as reported in a recent paper published by 

Sibley et al. (2021). Even if regular exercise is associated with a reduction in falls, 94% 

of exercise programs specifically offered to reduce the risk of falls in Canada fail to 

meet the evidence-based guideline (Touchette et al., 2021) that state that exercise 

programs should challenge balance, be offered on an ongoing basis and be offered for at 

least three hours every week to significantly reduce the risk of falls as recommended by 

Sherrington et al. (2017). One of the most cost-effective and popular ways to offer 

exercise programs to reduce the risk of falls is by certifying leaders to act as peers 

(Washburn et al., 2014). 

2.5 Peer-led 

A peer-leader is an individual who has shared experiences and similar population 

characteristics (Chemtob et al., 2018). The social cognitive theory (Bandura, 2004) and 

the self-determination theory (Ryan & Deci, 2017) suggest that peer volunteers can 

enhance self-efficacy of participants by seeing others cope with barriers to active ageing 

it shows them that they can also cope with those barriers and increase their level of 

social support and connectedness (Stathi et al., 2021).  

Peer volunteers all have different motives for volunteering in their communities, 

others well-being, life circumstances, reconnecting with the community, and personal 

fulfilment are a few examples of why certain older adults have decided to become 

volunteers (Stathi et al., 2021; Withall et al., 2018). Some of the reported benefits to 

peer volunteering are increased personal fulfilment, increased social engagements, 

increased confidence, feeling needed, and having a more active engagement in their 
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communities. Peer volunteers have described volunteering as personally rewarding, a 

great way to learn and acquire new skills, as it provided them purpose in life and an 

opportunity to socialize (Stathi et al., 2021). Von Bonsdorff & Rantanen (2011) found 

that older adults who volunteer have better self-reported health, functioning, physical 

activity levels, life satisfaction and decreased risk of depression and mortality.  

Peer-led exercise programs have been shown to have significant improvements 

in older adults' physical function, participation, physical activity levels, and quality of 

life (Bouchard et al., 2021; Burton et al., 2018; Izutsu et al., 2017). Waters et al. (2011) 

even found that peer-led classes were more effective at maintaining and improving 

strength and balance than the non-peer-led group. Moreover, the same group reported 

that participants in professionally led classes were more likely to join a peer-led group 

when compared to a control group (Waters et al., 2011). Exercise programs offered by 

peers have higher retention and participation rates than programs offered by non-peers 

(Dorgo et al., 2013).  

Werner et al. (2014) offered a 20-week low-intensity community-based, peer-led 

exercise program to 432 older adults in the United States. The program consisted of 40 

sessions of 45 minutes each and included aerobic, strength, balance, and flexibility 

exercises. Participants received a resistance band to complete the exercises and at the 

end of every session, they would receive a handout with exercises that they could do at 

home. This study found that participation in this community-based peer-led exercise 

program improved physical function, improved perceived overall health, and decreased 

BMI. They also found that confidence to participate in physical activity improved with 

greater improvement in physical fitness and improvements in perceived satisfaction in 

body function.  
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Robertson et al. (2014) found that while the benefits of peer-led and 

professional-led exercise classes might be similar there is considerable value in peer-

leaders. Peer leaders serve as key figures within the networks of older adults in the 

community, they often possess personal knowledge and knowledge of local and social 

events that a professional leader might not possess. Dorgo et al. (2013) found that peer-

led exercise classes for older adults were superior to classes led by young professionals. 

It was found that peer-led classes improved overall physical and mental well-being, 

social functioning, increased general health in older adults and had higher adherence 

rates compared to classes led by professionals. A qualitative study by Jin et al. (2019) 

found that peer-led exercise classes improved the quality of exercise for older adults.  

Beauchamp et al. (2021) offered an online program for older adults with older 

adult exercise instructors that had previous experience offering exercise programs for 

older adults. This trial found higher self-reported mental and physical health in the 

intervention groups when compared to the control group.  

2.6 Fall Prevention Programs 

Long-term participation in fall prevention programs has been shown to be 

effective in reducing falls in high fall risk populations (Wurzer et al., 2014).  

Systematic reviews by Cadore et al. (2013) and Gillespie et al. (2012) found that 

multi-component exercise programs that include strength, endurance, and balance 

training to be the most effective way to improving gait, balance, strength, and reduce the 

rate of falls and fractures. The use of resistance bands in fall prevention programs has 

been shown to improve strength and balance in older adults (Bouchard et al., 2021; Page 

& Lee, 2010).  
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Many studies have identified facilitators and barriers to fall prevention programs 

for older adults. Kiami et al. (2019) found that programs being offered close to home, a 

free program, and a friendly group leader were some facilitators to fall prevention 

programs. Other studies have also found that a pleasant environment and a sense of care 

were also facilitators to fall prevention programs (dos Santos et al., 2021). Some of the 

barriers identified by Kiami et al. (2019) were the belief that they are not going to fall, 

lack of time, programs not offered close to home and the belief that the program will not 

help them prevent falls. Other barriers identified in other studies are the presence of 

physical and mental health problems and lack of a caregiver or family support (dos 

Santos et al., 2021). Older adults with a history of falls are twice as likely to register for 

a fall prevention program and those with fear of falling are four times more likely to 

register for a program (Kiami et al., 2019).  

The Otago exercise program is a well-known fall prevention program for older 

adults age 80+. It was developed at Otago Medical School and implemented across New 

Zealand. The exercise program includes strength and balance exercises with 

progressions by increasing ankle cuff weights and number of sets, it also includes a 

walking plan. The exercises are individually prescribed to the participants and are re-

evaluated five times during the program during home visits by trained instructors 

(Robertson & Campbell, 2003). The Otago exercise program was also shown to reduce 

the risk of mortality by 45% and significantly reduce the risk of falls (Thomas et al., 

2010). 

Stand Up! is well-known fall prevention program for older adults aged 60+. This 

program is also known as PIED and was developed in Québec, Canada. The program 

consists of 2 exercise sessions per week for 12-weeks. Participants are invited to do one 
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additional session on their own at home with the help of posters provided to them to 

describe exercises. The program is designed to improve various components of balance 

(e.g., leg strength, ankle mobility, proprioception). This program has shown to increase 

static balance and mobility in older adults at risk of falls (Robitaille et al., 2005).  

Other well-known fall prevention programs include the A Matter of Balance 

program, an eight-week group intervention that emphasizes strategies to reduce the fear 

of falling and increase physical activity in adults aged 60 years and older (National 

Council on Aging, 2021). The CAPABLE program is a five-month at-home program for 

community-dwelling older adults with the goal of decreasing fall risk, improve mobility, 

and improve the ability to safely complete activities of daily living (National Council on 

Aging, 2021). The program is delivered by an occupational therapist, a nurse and a 

handyman who provides home repairs, installs assistive devices, and makes home 

modifications. Enhance Fitness is a low-cost group fall prevention and physical activity 

program (National Council on Aging, 2021). The program consists of low impact 

cardiovascular exercises, dynamic and static balance work, strength training and 

stretching.  

 Fall prevention programs have been shown to significantly reduce the risks of 

injurious falls. A systematic review looking at the effects of fall prevention programs on 

injurious falls found that all injurious falls were reduced by 37% while severe injurious 

falls were reduced by 43% and falls resulting in fractures were reduced by 61% (El-

Khoury et al., 2013). Winser et al. (2020) found that group-based fall prevention 

programs offered for 60 minutes twice a week focusing on lower body strength were the 

most cost-effective programs. Exercise programs aiming to reduce the risk of falls could 

be even more cost-effective and could reach a broad audience if offered using alternative 
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delivery. This option has become even more of a possibility now that the COVID-19 

pandemic has increased the use of the internet by seniors (Government of Canada, 

2021a).   

2.7 Alternate Delivery of Physical Activity Programs for Older Adults 

 There are limited studies on alternate delivery such as virtual reality, 

mobile applications, or online programs offered live or pre-recorded for older adults and 

barely any with the goal to reduce the risk of falls. There are many different 

technologies used to help older adults exercise without leaving their homes. Older adults 

have reported some facilitators and barriers to technology use and online delivery of 

programs. Some facilitators identified are social connectedness, ease of access, and 

convenience of not having to leave the house (LaMonica et al., 2021; Sanchez-

Villagomez et al., 2021). Barriers associated with technology for older adults are lack of 

interest, anxiety and security concerns, and that online delivery of programs is not the 

same as in-person (LaMonica et al., 2021).  

Virtual reality is the use of novel technology that immerses individuals in a 

computer-generated, three-dimensional world where they interact with the virtual 

environment using a headset (Gao et al., 2020). Virtual reality can be effective at 

improving balance in older adults and can be proposed as a form of fall prevention for 

older adults (Choi et al., 2017). However, there is no evidence that virtual reality games 

will prevent falls, their use in balance training may improve balance control therefore 

preventing falls (Pietrzak et al., 2014).  

Exergames are the use of video games in an activity or program (Sinclair et al., 

2007).  A systematic review and meta-analysis by Chen et al. (2021) found that when 
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comparing exergame intervention to traditional physical training (e.g., Tai Chi, strength 

training, etc.), exergame interventions had greater improvements in postural control and 

dynamic balance. In exergame interventions that lasted more than 8 weeks and had 

between 90-119 minutes of exergames training participants experienced significant fall 

reduction (Chen et al., 2021). 

Mobile applications are programs downloaded onto a smartphone or tablet and 

can interact with older adults to help guide them through exercises. Websites are 

platforms where generally an older adult will find videos and instructions on how to 

perform each exercise. Both mobile applications and websites are self-managed ways of 

preventing falls. The Standing Tall program, a self-managed tablet-based exercise 

program, was found to reduce the rate of fall and injurious falls in older adults over a 

two-year period (Delbaere et al., 2021). 

Live online classes are offered on a telecommunication platform (e.g., Zoom, 

Microsoft Teams, Skype) where an instructor delivers an exercise program to 

participants in real-time and the instructor can interact with the participants and the 

participants can interact with each other. When offering a 12-week fall prevention 

exercise program by videoconference to older adults, Savard et al. (2018) found that 

participants significantly improved their physical abilities, gained knowledge, adopted 

new behaviours and lifestyle habits, and reduced their risk of falls. Table 1 shows the 

advantages and disadvantages of each delivery method. Based on the summary, it seems 

that live classes offer more advantages than others. Despite the perception that older 

adults are not interested in technology, up to 67% of adults aged 65 years and older use 

the internet and 76% of them use it on a daily basis (Anderson & Perrin, 2017). 

However, internet use in adults aged 80+ is only at 44% (Anderson & Perrin, 2017). 
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Older adults who are highly educated, have high income and are married are more likely 

to use the internet on a regular basis (Schumacher & Kent, 2020; Vroman et al., 2015). 

The most used devices by older adults are phones (87%), computers (78%), smartphones 

(22%), and tablets (20%) and the most used applications for communications are emails, 

social networking, text messaging and video chat (Vroman et al., 2015).  

Table 1. Advantages and Disadvantages of different technologies available to exercise 

Technology Advantages Disadvantages 

Virtual Reality 

• Individualized 

• Best used for 

rehabilitation (Cano 

Porras et al., 2019) 

• Higher Cost 

• Requires high skills 

with technology (Gao 

et al., 2020) 

Exergames (e.g., Wii fit) 

• Lower cost (Lloréns et 

al., 2015) 

• Easily accessible 

• High adherence 

• Not suitable for 

everyone 

• Targeted for younger 

population (smaller 

font, too difficult) 

(Chao et al., 2015) 

Mobile Applications 

• Accessible and portable 

• High adherence 

(Alasfour & 

Almarwani, 2020) 

• Allows for a bigger 

reach 

• No social interactions 

• Less variety 

• No supervision 

Websites 

• Easy to use 

• Accessible 

• Allows for a bigger 

reach 

• Lower cost 

• No social interactions 

• Low adherence 

(Pressler et al., 2010) 

• No supervision 
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Live classes (e.g., Zoom, 

Microsoft Teams) 

• Social interactions 

• Has supervision 

• Lower cost 

• Allows for bigger reach 

(Sanchez-Villagomez et 

al., 2021) 

• May be hard for some 

older adults to use 

• Requires more staff 

(e.g., instructors, 

support staff) 

• Does not replace in-

person classes 

(LaMonica et al., 2021) 

 

 Many studies have reported beneficial effects of internet use for older adults. 

Cotton et al. (2013) found that internet use was associated with lower levels of 

loneliness. Cresci et al. (2010) found that non-internet users had a greater number of 

hospitalization days, were more likely to have heart problems, stroke, diabetes and 

hepatitis and they were less optimistic about their lives. Older adults who do not use the 

internet were also less likely to use the library, learn new things, volunteer, and 

participate in community organizations.  

A systematic review by Valenzuela et al. (2018) comparing traditional exercise 

programs to technology-based exercise programs (e.g., exergames, virtual reality, 

applications, websites) for older adults found that technology-based programs had higher 

adherence rates with a median adherence rate of 91.25% for technology-based programs 

and 83.58% for traditional programs. Online exercise programs have been shown to 

significantly increase lower body strength, lung function, and quality of life in older 

adults (Irvine et al., 2013; Sanchez-Villagomez et al., 2021; Tallner et al., 2016; 

Tanhamira et al., 2021). Programs using virtual reality have also been shown to improve 

static and dynamic balance as well as physical performance in older adults (Gao et al., 

2020; Phu et al., 2019).  
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More recently, a feasibility study by Schwartz et al. (2021) offered an online 

exercise program for older adults aged 60+ that included strength exercises using body 

weight (e.g., sit-to-stand, lunges, standing push-ups) and aerobic exercises (e.g., step 

touch, walking in place with high knees). The exercise program was offered twice a 

week for 8 weeks and was led by an exercise professional. Measured outcomes were 

adverse events, adherence rates, and participant satisfaction. They reported no adverse 

events, adherence rates off 90%, and 97% of participants reported being satisfied with 

the program. They concluded that offering live, online group physical activity program 

was a feasible way for older adults to increase physical activity levels.  

 Similarly, Beauchamp et al. (2021) offered a 12-week online exercise program to 

adults aged 65+ who had low physical activity levels. Classes were offered seven days 

per week and participants were encouraged to attend at least three classes each week all 

classes were offered online. The program included strength, balance, flexibility, and 

aerobic components. Classes were led by older adults’ exercise instructors. Participants 

were randomized to either a group exercise class, a personal exercise class or a control 

group. The group exercise class exercised with the other participants and was able to 

interact with others. The personal exercise group had access to live or pre-recorded 

sessions and were not able to interact with other participants. Adherence was 10% 

higher in the group program than in the personal program. They also found an increase 

in self-reported mental and physical health in both intervention groups. However, this 

program is not a sustainable program without the help of funding agencies or other 

funding sources to help cover the costs of the instructors and the multitude of class 

options.  
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Similar to other programs, a switch to online was necessary during the COVID -

19. Sanchez-Villagomez et al. (2021) found that once they switched the delivery of their 

program from in-person to online they were able to increase their reach from 3,931 

participants in the in-person program to 428,766 participants with the biggest increase 

being in the 60-69 years old. Their program consists of five different exercise options: 

yoga, Yogalates, Pilates, Tai chi, and Dance for Fun and Fitness. Each class of around 

12-15 participants is offered one hour once a week for 6-weeks.  

2.8 Gap in Knowledge 

 Based on the review of literature, it is evident that exercise has an important 

effect on the risk of falls. However, there is limited research comparing online and in-

person delivery of exercise programs for older adults. As a result, it is unknown if the 

benefits of the two modes differ in the outcomes. Additionally, it is unknown whether 

the characteristics of participants differ between in-person and online delivery methods.  
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Abstract 

 

Comparing Online and In-person Delivery of a Fall Prevention Exercise Program 

for Aging Adults 

 

Background: The COVID-19 pandemic forced many exercise programs to stop or shift 

to online delivery. Online delivery increases accessibility, however, the health and 

functional benefits for older adults are unknown. It is important to test the benefits of 

online delivery before permanently offering programs online. The purpose of this study 

was to determine if online and in-person delivery of an exercise program led to different 

functional and self-perceived benefits as well as attendance and dropout rates. 

 

Methods: The Zoomers on the Go program is a peer-led exercise program offered for 12 

weeks, 2x/week to adults 50+. The program was offered to 103 people online and 95 

people in person. To be eligible participants needed to be new to the program.  The 

program includes resistance exercise, aerobic activities, balance, and flexibility. The 

main outcome was lower body strength as measured by the 30-second chair stand test. 

Other outcomes included dropout, attendance, balance (one leg stance), 

cardiorespiratory fitness (2-minute step test or 6-minute walk test), perceived health (36 

item Short Form Health Survey), and mental health (Depression Anxiety Stress Scale).  

 

Results: Dropout rate was 27.1% and 11.5% in the online and the in-person group 

respectively (p<0.001). Attendance was 19.6 ± 4.8 sessions for the online group and 

16.7 ± 2.9 sessions for the in-person group (p<0.001) out of 24. A total of 74 

participants (66.3 ± 7.1 years old) in the online group and 84 participants in the in-

person group (67.3± 7.2% years old) completed the program. Both groups improved 

significantly (all p <0.001) their 30 seconds chair stand (14.4 ± 2.7 to 17.0 ± 4.2) vs. 

(14.1 ± 4.2 to 17.5 ± 5.1) for online and in-person respectively, cardiorespiratory fitness, 

and balance without any difference between groups. In-person group improved values 

from the SF-36 questionnaire and significantly reduced the level of stress and depression 

following the program. 

 

Conclusions: Online delivery is associated with a greater attendance, with no difference 

in functional benefits between delivery modes. However, in-person delivery could offer 

more health-related benefits reported by participants.  

 

Key Words: Older adults, Online, Fall Prevention, Exercise Program.  
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Introduction 

The number of older adults in our population is steadily increasing. By 2034, 

23.4% of the population is expected to be 65 years or older (Vespa, 2019). With an 

increased older population comes an increased rate of falls (World Health Organization, 

2021). Falls cause up to 85% of all injury-related hospitalizations in older adults and 

over one third of older adults are admitted to long-term care homes after being 

hospitalized for a fall. (Public Health Agency of Canada, 2014). There is a clear need for 

strategies to reduce the risk of falls.  

 Many studies have found that exercise is the most effective method to reduce the 

risk of falls (Bryant et al., 2015; Tricco et al., 2017). It is for this reason that many 

communities offer exercise programs for older adults. One of the programs offered to 

older adults is the Zoomers on the Go program. Zoomers on the Go is a peer-led, fall 

prevention exercise program offered to adults aged 50 years and older by peers in 12-

weeks sessions. Each week includes two classes of 60 minutes including aerobic 

exercises, resistance training, balance, and flexibility activities. This program has been 

evaluated by our team, and we have found that the program leads to improvements in 

physical function in older adults when delivered in-person. (Bouchard et al., 2021) 

The COVID-19 pandemic has caused many programs to move to online delivery 

including the Zoomers on the Go program. Online delivery allows for a greater reach 

with more than 20% of older adults living in rural areas in the United States (Symens 

Smith & Trevelyan, 2019). For example, Sanchez-Villagomez et al. (2021) found that 

once they switched the delivery of their program from in-person to online they were able 

to increase their reach from 3,931 participants in the in-person program to 428,766 

participants with the largest increase in the 60-69 age group.   
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Online delivery can remove barriers to regular exercise program participation 

such as transportation, environmental elements (e.g., parking, unsafe location, and 

sidewalks), bad weather, dislike of group exercise (Bethancourt et al., 2014; Kiami et al., 

2019). In addition, research shows that more and more older adults use the internet with 

many reporting use on a daily basis (Anderson & Perrin, 2017). 

Online exercise program delivery has been shown to be a feasible way to reduce 

fall and increase physical activity levels in older adults (Li et al., 2021; Schwartz et al., 

2021). Hong et al. (2018) found a significant improvement in 30-second chair stand, 

Berg Balance Scale, and a reduced fear of falling when offering a web-based one-on-one 

exercise program to women aged 65 years and older who were considered at a high risk 

of falls. Online group exercise programs have also been shown to have higher adherence 

rates to one-on-one online programs (Beauchamp et al., 2021). 

There is limited research testing online exercise for falls prevention for older 

adults. Given the high prevalence of falls, the demographic of the population, the 

increase of internet usage for older adults it is important to explore strategies to reduce 

the risks of falls for older adults using alternate delivery. The main outcome of this study 

was to test if the improvements in lower body strength, measure by the 30-second chair 

stand, were different when the program is delivered online compared to when it in 

delivered in-person. Secondary outcomes included other physical function tests, 

demographics, self-perceived benefits, dropout, and attendance. 

Methods  

A quasi-experimental study was used to compare online delivery to in-person 

delivery of the Zoomers on the Go program. The study was conducted over a 12-week 
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duration. The project was reviewed and approved by the University of New Brunswick 

Research Ethics Board (REB 2019-153).  

To be eligible to participate in the program, participants had to be 50 years and 

older, cleared to exercise determined by the Canadian Society for Exercise Physiology - 

Get Active Questionnaire (Canadian Society for Exercise Physiology, 2017). For the in-

person group, participants had to be able to physically come to the class location. 

Participants in the online group had to have access to internet, have a device compatible 

with Microsoft Teams and able to exercise with minimal supervision. Participants were 

excluded if they previously participated in the Zoomers on the Go program. Participants 

were recruited through radio advertisements, newspapers, posters, and social media.  

The Zoomers on the Go in-person exercise program was offered at indoor 

community locations (e.g., community centres, church basements) at no cost to the 

participants by peer-leaders aged 50+ for a period of 12 weeks in March 2019. The 

program was offered twice a week for 60 minutes per session. Each session consisted of 

10-minute warm-up, 10 minutes of aerobic, balance and flexibility exercises and 15 

minutes of muscle strengthening exercises followed by a 5-minute cool-down. 

TheraBand’s band, a 9-inch ball, and a chair (if needed) were used to deliver the 

program. More details on the exercises offered can be found elsewhere (Bouchard et al., 

2021).  

The Zoomers on the Go online exercise program was offered through Microsoft 

Teams from September 2020 to April 2021 (two sessions of 12-weeks) with adaptations 

for the aerobic portion because of limited space, and equipment (ball and band) was 

mailed to the participant. Everything else remained the same. Classes were offered in the 
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morning or evening depending on participants preference. Each class had around 20-25 

participants. 

Data were collected by research staff. The first visit consisted of confirmation of 

eligibility, consent form signature, and baseline testing. After the 12-week session 

participants were invited for a second visit for post-testing. Testing included objective 

measures of physical functions: 30-second chair stand test, the 6-minute walk test both 

following the Senior Fitness Test protocol (Rikli & Jones, 1999a) and the eyes opened 

single leg stance test following the Canadian Society for Exercise Physiology protocol 

(Canadian Society for Exercise Physiology, 2019). Although the validity of online 

testing of physical function testing is not available, it has been shown to be reliable 

(Russell et al., 2013). Other questionnaires also collected during the visits were a 

demographics questionnaire, the Depression, Anxiety, Stress Scale (DASS-21); where 

depression is scored from 0-14, anxiety from 0-10 and stress from 0-17 with lower 

scores indicating lower severity, and the 36-item Short-Form Health Survey (SF-36) 

scored from 0-100 with higher scores indicating better self-reported health.  

The same protocol was followed online with minor changes. The 6-minute walk 

test was replaced by the 2-minute step test and the comfort with technology was 

assessed with the Functional Assessment of Comfort Employing Technology Scale 

(FACETS). The FACETS questionnaire is a 10-item questionnaire assessing 5 domains 

each scored out of 10 for a total score out of 50 (Lepkowsky & Arndt, 2018). 

Questionnaires were either filled using Google forms, by email, or on paper and mailed 

back. When participant agreed to take part in the project, they were contacted by the 

research staff to book a 20-minute testing session to collect baseline data prior to the 

start of the program. The testing was done virtually using Microsoft Teams.  
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For the 30-second sit-to-stand test, participants were instructed to place a sturdy 

chair against the wall while remaining given the research staff. They were then required 

to sit on the chair with arms crossed at the chest and feet on the floor and completely 

stand and sit down as many times as possible in 30-seconds without using the rebound to 

stand. The research staff counted each repetition and kept time. Once the 30-seconds 

were completed, the number of repetitions was written in the participant chart.  

For the 2-minute step test, participants were instructed to stand at a distance from 

their electronic devices so that the research staff could see their full bodies. Participants 

were then required to step in place for two minutes, making sure that their knee was 

lifted to the midpoint of their thigh. The participant was allowed to take a break or hold 

onto a chair or a wall if needed, but time was not stopped. The research staff recorded 

the number of times that the right knee passed the midpoint of the thigh in the 2-minute 

time frame in the participant chart.  

Participants were asked to stand with a chair or a wall near them for the single-

leg stance for safety. The participant was instructed that the test ends if the lifted foot 

touched the ground, if the arms left the crossed at the chest position or if 45-seconds had 

elapsed. They were then asked to cross their arms on their chest and lift one foot off the 

ground for as long as they could or until 45-seconds had passed. The test was repeated 

on the other leg. The time in seconds that the participant stood on one leg was recorded 

in their participant chart. 

Statistical Analysis 

A power calculation was performed to determine the appropriate sample size to 

test the non-difference hypothesis between online and in-person delivery on the 30-



 

 
53 

second chair stand test using R software with the magrittr, tidyerse, and pwr packages 

(RStudio Inc., 2021). The 30-second chair stand test was used for sample size 

calculation because lower body strength plays an important role in fall prevention 

(Warburton et al., 2001). The sample size was calculated using the observed change for 

the in-person delivery in the intervention group participating in the RCT (Bouchard et 

al., 2021) with an expected effect size of 3.8 and a standard deviation of 3.2 for both 

groups on the 30 seconds chair stand test, α= 0.05 and a power of 95%. The total sample 

size required per group was 29. It has been reported that exercise programs for older 

adults have a dropout rate of 30% (Stiggelbout et al., 2005); therefore, we aimed to 

recruit an additional 8 participants for the online delivery and thus a minimum of 37 

participants per group. 

  Differences between groups on descriptive variables outcomes at baseline was 

tested via T-tests and Chi-square tests depending on the variable’s nature. Changes in 

physical function were tested using paired T-tests for both online and in-person groups. 

For the balance test with eyes open, only those who did not score 45 seconds (maximum 

time) on baseline test were included in the analysis. To identify if the group was 

associated with any changes in the measured outcomes, post values were tested using 

linear regression models adjusting for baseline value, group (online or in-person) as well 

as age, sex, and attendance. Changes between groups in balance were tested using 

logistic regression adjusted for the same confounders. Logistic regression was used 

instead of linear regression for balance because the assumptions of linear regression 

were not met. Balance results were divided in two groups, 0 being score reduced 

(22.5%) and 1 being score improved or no change (77.5%). Effect sizes were tested 

using the Cohen’s d score for all T-tests where 0.50 indicating a medium effect and 0.80 
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indicating a large effect (Lakens, 2013). Finally, intention to treat analysis were 

completed for all physical function tests by dragging values from baseline for 

participants for which post-testing values were not available. 

Results  

A total of 198 participants took part in the study (103 online, 95 in-person). 

Thirty nine participants (20%; 28 online and 11 in-person) dropped out during the 

program leaving 159 completers for analysis (75 online and 84 in-person). Significantly 

more participants dropped out of the online group (27%) compared to the in-person 

group (11.6%) (p=0.004). Participants reported dropping out because the program’s 

intensity was not fitting their need (N=2), technology issues (N=5), and health issues 

(N=7). Other participants did not want to attend post-testing (N=20) or did not provide 

any reason but stopped attending the program (N=6) (Figure 1). 

 No significant difference was observed in participant characteristics at baseline 

for participants who completed the trial (Table 1). For example, the average age of 

participants was 66.3 years and 67.3 years for online and in-person participants 

respectively. Of those participants, women made up 86.6% of the online group and 

84.5% of the in-person group. No difference was also observed on baseline 

characteristics between completers (n=159) and non-completers (n=40). 

Out of a maximum of 24 sessions, the total attendance was significantly higher in 

the online group 19  2 (79%) and 16  4 (66%) for the in-person (p<0.001).  In 

addition, weekly attendance was always higher for the online group (Figure 2). 

 In both settings, completers (75 online and 84 in-person) improved significantly 

during the program for all physical function tests (p<0.001; Table 2). The equivalent 
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effect sizes were between 0.5 and 1.05.  Even when completing an intention to treat 

analysis, the results all remained significant with effect sizes ranging from 0.21 and 

0.93. No group effect was found for the change in any of the variables when models 

adjusted for baseline value, age, sex, and attendance. 

Participants who had 45 seconds at baseline for balance were excluded for the 

balance analysis (N=47 for online and N=24 for in person). Even when including all 

completers, the balance scores were still significant between pre and post values without 

any difference between groups.  

 For self-perceived benefits (Table 3), the level of depression and stress improved 

significantly in the in-person group only (p<0.05). For the responses on the Short Form 

Health, half of the domains (i.e., emotional, social functioning, general health, and 

energy) improved significantly for the in-person group (p<0.05), but no domain 

improved for the online group. 

 Finally, in terms of comfort with technology (Figure 3), the online group did not 

significantly improve their total score (35.6  9.9 to 35.8  9.2), but the home domain 

improved significantly (8.5  1.8 for pre and 8.9  1.3 for post, p=0.05).  

Discussion  

This study shows that online and in-person delivery of the Zoomers on the Go 

program improved physical functions with no significant advantage for one or the other 

setting. Online delivery was associated with more drop-out, but more attendance from 

those who complete the program. However, this study suggests that in-person delivery 

might be superior to online delivery due to increased self-perceived health outcomes 

observed in this group. 
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While dropout rates were higher in the online group (27%) than in the in-person 

group (11%), the dropout rate in the online group aligned with other studies reporting 

dropouts (~30%) for exercise programs for older adults (Schwartz et al., 2021; 

Stiggelbout et al., 2005). Attendance was significantly higher in the online group than 

the in-person group. This is supported by a systematic review by Valenzuela et al. 

(2018) comparing traditional exercise programs to technology-based exercise programs 

(e.g., exergames, virtual reality, applications, websites) for older adults. They found that 

technology-based programs had 8% higher adherence compared to traditional exercise 

programs. This is not surprising since online delivery reduces commonly reported 

barriers for regular exercise such as lack of time and transportation (Bethancourt et al., 

2014; dos Santos et al., 2021; Kiami et al., 2019) and it has been shown that there is an 

interest in web-based programs in the older adult population (Cohen-Mansfield et al., 

2021). 

Contrary to popular belief, no difference was observed between the measured 

characteristics (e.g., age, socio-economic status) of the participants registering online or 

in-person. It confirms that despite the perception that older adults are not interested in 

technology, or not able to use it appropriately, this study confirms that this is changing. 

With up to 67% of adults aged 65 years and older using the internet and 76% of them 

using it on a daily basis (Anderson & Perrin, 2017), online delivery of services for 

seniors could expand in the future.  

Despite a greater effect size observed for the improvement of physical function 

in the group of participants receiving the in-person format, this study showed that 

physical function was improved in both settings without any significant difference 

between groups. While there is limited research comparing online and in-person exercise 
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programs for older adults, Tanhamira et al. (2021) found that an 8-week 

videoconference delivered exercise programs for adults aged 65 years and older was 

effective at increasing sit to stand time. Similar to this study, programs using virtual 

reality have also been shown to improve static and dynamic balance as well as physical 

performance in older adults (Gao et al., 2020; Phu et al., 2019). When referring to 

principles of fitness, specificity and overload are key for physical improvements 

(Paterson et al., 2007).  It is suggested that the stimulus -intensity and volume of 

exercises could be as high in both settings. One study conducted with older adults 

reported a minimal clinically important difference (MCID) for the 30 second sit to stand 

of two repetitions (Zanini et al., 2018). The change observed in this study was 2.6 

repetitions for online and 3.4 repetitions for in-person. MCID for the 6-minute walk test 

was found to be 17.8m in frail older adults (Kwok et al., 2013). We saw an average 

change of 56.8 m in this study. MCID for other tests and questionnaires were not found 

in the literature therefore opening avenues for future research.  

 Our findings suggest that only participants who had in-person delivery improved 

their self-perceived benefits. For this group, improvements were reported in the 

emotional, general health, social functioning, energy stress, and depression. These 

improvements were reported by multiple studies when delivered in-person (Mikkelsen et 

al., 2017; Rethorst et al., 2009). The fact that the group receiving the program online did 

not improve these outcomes could be due to the fact that the intervention was offered 

online during the global COVID-19 pandemic where the in-person group received the 

intervention before the pandemic began.  Therefore, it is possible that mental and 

physical health of participants online was affected by the pandemic rather than the 

delivery method as suggested elsewhere (Bailey et al., 2021; Capaldi et al., 2022; Tyler 
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et al., 2021). It is important to note that mental and physical health did not reduce 

significantly in participants receiving the program online.  Despite no significant 

improvements for this group, perhaps the online delivery permitted a coping mechanism 

for the pandemic as suggested by others (Beauchamp et al., 2021). 

 Comfort with technology was only assessed in the online group. Although the 

average score was 35/50 and thus considered frequent users on average, the score ranged 

from 2 to 50 meaning that some participants receiving the online program were not 

comfortable with technology. However, for some of the participants, online delivery was 

their option to participate in exercise classes, meaning that this score could be even 

higher if the program was offered when people have access to the in-person option. For 

example, a participant who does not have access to in-person classes and is not 

comfortable with technology may choose to participate in the online program anyways 

because they have no other exercise program options. Older adults living in rural areas 

may not have access to other exercise programs and online exercise could be the only 

way for them to access such program. It is thus possible that online delivery may 

increase in popularity.  Sanchez-Villagomez et al. (2021) saw a 12.1% increase in 

participation in the 60-69 age group when the program switched to online because 

participants did not have to live in the city where the program was offered in order to 

participate.  

 Despite the novelty of this study, some limitations are worth noting. First, 

sessions were not held in the same season (in-person was in the spring, online was in the 

fall and winter). In North America every season brings different weather conditions 

which could impact the participants’ willingness to participate and attend each session 

(Aspvik et al., 2018; Clarke et al., 2015). Second, participants did not get to choose or 
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were not randomised to their mode of delivery since the online option was not available 

when the in-person intervention was offered, and vice versa and the lack of a control 

group. Third, the online sessions were conducted during the COVID-19 pandemic while 

the in-person sessions were done before the pandemic. Fourth, there was an imbalance in 

the number of participants in both groups therefore influencing statistical analysis. 

Finally, exercise performed outside the program was not controlled, therefore it is 

unknown if some of the outcomes could be associated with other activities.  

 In summary, online delivery is associated with a greater attendance, with no 

difference in functional benefits between delivery modes. However, in-person delivery 

could offer more health-related benefits reported by participants. This study also 

suggests an appetite for online exercise program for aging adults that could remain after 

the pandemic. 
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Figure 1: Flow Chart of Enrollment 
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Table 1: Participant Characteristics  

 Online (N= 75) In-Person (N= 84) 

Age 66.3  7.1 67.3  7.2 

Sex (Female) 65 (86.6) 71 (84.5) 

Marital Status (Married) 47 (73.4) 53 (65.8) 

Occupation (Retired) 47 (73.4) 58 (69.8) 

Income ($30,000-100,000) 45 (72.5) 56 (66.6) 

Data Presented as mean  SD or N (%) 
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Figure 2: Average (SE) Weekly Attendance for Online and In-Person 

*Significant difference between groups 
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Table 2: Changes in Physical Function Tests 

 

 Online (N=75) In-Person (N=84) 

 Pre Post Effect size Pre Post Effect size 

6-min walk test 

(meters) 
- - - 

468.8 

86.7 

525.6 

93.9* 

0.89  

(0.63-1.15) 

2-minute steps test 

(#steps) 
129.3 

27.3 

140.8  

25.9* 

0.50  

(0.25-0.74) 
- - - 

Power 

(#stands /30 seconds) 
14.4 

2.7 

17.0 

4.1* 

0.79  

(0.52-1.04) 
14.1  

4.2 

17.5 

5.0* 

1.05  

(0.78-1.32) 

†Balance 

(seconds/45 seconds) 
22.7 

13.5 

29.4 

14.9* 

0.71  

(0.28-1.13) 
19.7 

11.07 

28.7 

15.1* 

0.85  

(0.54-1.15) 

*Significant difference between pre and post testing 

†Excluded participants that got 45 seconds at baseline (N=47 for online and N=24 for in person). 

Data presented as mean  SD and the effect size as the Cohen’s d value (95% CI) 
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Table 3: Self-Perceived Benefits 

 

 Online (N=38) In-Person (N=80) 

 Pre Post Pre Post 

Depression Anxiety Stress Scale  

Stress (0-17) 7.16.9 7.95.4 6.46.0 5.04.9* 

Depression (0-14) 4.65.3 5.55.3 5.16.8 3.14.9* 

Anxiety (0-10) 3.54.6 3.23.4 3.64.7 3.13.5 

Short Form Health Survey (0-100 where higher is better) 

Physical functions (0-100) 85.412.3 85.011.0 78.218.6 77.621.4 

Emotional Problems (0-

100) 
82.430.7 79.832.4 79.830.2 88.723.6* 

Pain (0-100) 79.117.9 76.617.8 77.918.6 74.520.8 

Social Functioning (0-100) 89.918.1 85.218.7 88.616.3 91.814.3* 

Physical Health (0-100) 80.432.8 76.337.2 80.133.5 85.825.4 

General Health (0-100) 71.617.1 72.013.7 69.619.4 73.616.5* 

Emotional Wellbeing (0-

100) 
81.115.9 81.812.8 80.514.3 83.210.6 

Energy (0-100) 66.517.1 67.517.2 63.717.9 67.816.1* 

*Significant difference pre-post 

Data presented as mean  SD 
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Figure 3: FACETS Scores by Domain for the Online Group 

*p=0.05 Difference pre and post testing 
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