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Abstract

Physical activity (PA) is important in the management of chronic illness among older adults 

worldwide. Researchers have conducted several intervention studies to increase PA behavior in 

this population. This review of the past 12 years of relevant PA intervention research among 

adults age 60 and older systematically summarized research findings, identified characteristics of 

successful interventions, and proposed areas of future research. Twenty studies were reviewed for 

this paper, most employing a combination cognitive-behavioral intervention design. Cognitive-

based only and combination interventions were more successful in changing PA behavior; 

however, behavioral-based interventions demonstrated more long-term changes in PA behavior. 

Among theory-based interventions, self-efficacy was the most commonly operationalized 

construct. Findings from this review may inform future primary research to promote PA behavior 

among older adults, as well as gerontological clinical practice.

Introduction

Physical activity (PA) is an important component of healthy aging. The population of adults 

age 60 years and older is growing, as well as the incidence of chronic diseases, such as 

arthritis, heart disease, and diabetes, within this population (Administration on Aging, 2009; 

American Hospital Association, 2007). Physical activity has been shown to attenuate 

symptoms and poor outcomes of these chronic conditions; therefore, it is a useful 

component of self-management (Chodzko-Zajko, et al., 2009; Taylor, et al., 2004). 

Nevertheless, despite statements from the American Academy of Sports Medicine, 

American Heart Association, and Department of Health and Human Services’ Physical 

Activity Guidelines Advisory Committee, only 28% to 34% of adults age 65 and older 

participate in any leisure time PA (Agency for Healthcare Research and Quality, 2002; 

Chodzko-Zajko, et al., 2009; U.S. Department of Health and Human Services, 2008).

Prior reviews of interventions to increase PA among older adults support the efficacy of 

such interventions on PA behavior change in this population (Conn, Valentine, & Cooper, 

2002; Cyarto, Moorhead, & Brown, 2005; King 2001; van der Bij, Laurant, & Wensing, 

2002). However, gaps in the PA intervention literature remain. Successes gained from 

interventions to increase PA are short lived, suggesting that we do not yet know what types 

of interventions contribute to long-term PA behavior change (van der Bij, et al., 2002). 

Moreover, the characteristics of intervention dose, delivery, and content necessary for 

successful PA behavior change still remain unclear (King, 2001).
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An updated synthesis of the literature is needed to capture the most current information 

available to address these gaps in research knowledge. Many of the most recent reviews of 

interventions to increase PA behavior among older adults did not include data from studies 

covering the past 12 years of PA intervention research (Conn, Minor, Burks, Rantz, & 

Pomeroy, 2003; Conn, et al., 2002; Cyarto, et al., 2005; van der Bij, et al., 2002). In fact, the 

latest studies included in the most recent meta-analysis of PA intervention research among 

aging adults were from 1999 (Conn, et al., 2002). Additionally, other prior reviews 

examined studies whose samples were younger than 60, without providing disaggregated 

findings for older participants (Conn, et al., 2002; Conn, Hafdahl, Brown, & Brown, 2008; 

Foster, Hillsdon, & Thorogood, 2005). A systematic, descriptive synthesis of the past 12 

years of PA intervention research among adults age 60 and older will further research 

knowledge related to intervention effectiveness by identifying current and successful 

intervention characteristics, to inform and guide future PA intervention studies and clinical 

practice among the rapidly growing population of older adults. Thus the purpose of this 

paper is to conduct an up-to-date review of the relevant literature of interventions to increase 

PA among adults age 60 and older in order to identify and describe successful intervention 

components, and to address critical areas for further research.

Methods

A literature search was conducted using PubMed, Medline, and CINAHL databases for 

published papers describing physical activity interventions among older adult. Search terms 

included “physical activity interventions,” “exercise interventions,” “older adults,” and 

“elderly.” Furthermore, the author completed author searches and ancestry searches from 

eligible studies. Study inclusion criteria were papers that 1) were written in English, 2) were 

published from January 2000 to September 2012, 3) described at least two-group study 

designs, 4) tested interventions designed to improve PA behavior, 4) that sampled 

community-dwelling, adult subjects age 60 years or older, 5) regardless of health status, and 

5) that measured PA behavior as an outcome. Selecting the past 12 years ensures the most 

contemporary studies are included in this review. In order to include studies with the most 

scientifically rigorous designs, studies that did not include randomization or had samples 

consisting of 30 participants or less were excluded from this review.

Recent synthesis reports have examined PA intervention effectiveness across a variety of 

populations according to the use of cognitive and/or behavioral strategies (Conn, et al., 

2002; Conn, et al., 2008). Therefore, intervention content was categorized as behavioral, 

cognitive, or combination interventions based on intervention components. Behavioral 

interventions introduce observable and participatory physical actions to promote behavior 

change. Examples include supervised exercise sessions, self-monitoring, and prompting. 

Cognitive strategies aim to alter or enhance thought processes, attitudes, or beliefs related to 

a specific behavior in order to achieve behavior change. Examples include motivational 

interviewing, patient education, barriers identification and management, and decisional 

balance activities. Criteria used assign studies to a category were based on descriptions and 

examples of each category from prior research syntheses (Conn, et al., 2008; Conn, et al., 

2003; Conn, et al., 2002).
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Studies meeting the inclusion criteria were reviewed for sample demographics. Additionally, 

eligible studies were also analyzed for use of theory and operationalization of theoretical 

constructs given the increase use of theory among PA intervention studies over the past 

decade (Keller, Fleury, Sidani, & Ainsworth, 2009). Results were reported based on 

categorization of intervention characteristics, in terms of content, delivery, and dose, and use 

of theory.

Results

The initial online database search produced 172 studies. The researcher excluded 149 studies 

based on lack of randomization and small sample sizes. Three studies were separate reports 

on a single large study. Thus 20 studies met the inclusion criteria of this literature review. 

Tables 1 through 3 present characteristics of these studies, including intervention content, 

dose, and delivery, and statistical significance when available from the reports. The review 

included papers from Australia (Baker, et al., 2007; Bird, Hill, Ball, Hetherington, & 

Williams, 2011), New Zealand (Kolt, Schofield, Kerse, Garrett, & Oliver, 2007), the 

Netherlands (de Vreede, et al., 2007), Belgium (Opdenacker, Boen, Coorevits, & Delecluse, 

2008), the United Kingdom (Brodie & Inoue, 2005; Kelley & Abraham, 2004; Witham, et 

al., 2012), and the United States (Allison & Keller, 2004; Barnason, Zimmerman, Schulz, & 

Tu, 2009; Brawley, Rejeski, & Lutes, 2000; Conn, Burks, Minor, & Mehr, 2003; Greaney, et 

al., 2008; Morey, et al., 2009; Pinto, Goldstein, Ashba, Sciamanna, & Jette, 2005; Rejeski, et 

al., 2009; Resnick, Luisi, & Vogel, 2008; Stewart, et al., 2001; Talbot, Gaines, Huynh, & 

Metter, 2003, VanSwearingen, Perera, Brach, Wert, & Studenski, 2011). Of those studies 

that documented a theoretical basis, social cognitive theory, specifically the construct of self 

efficacy, was the most commonly observed framework (Allison & Keller, 2004; Barnason, 

et al., 2009; Conn, et al., 2003; Morey, et al., 2008; Morey, et al., 2009; Opdenacker, et al., 

2008; Resnick, et al., 2008). Intervention designs and results varied. Among behavioral 

interventions, supervised exercise was the most commonly used intervention, followed by 

goal-setting and self-monitoring. Self-efficacy enhancement and motivational interviewing 

were common components of cognitively based interventions. Physical activity was the 

primary outcome in all but four studies (Baker, et al., 2007; Bird, et al., 2011; Stewart, et al., 

2001; Witham, et al., 2012). Instruments used to measure PA included self-report 

questionnaires, pedometer data, accelerometer data, and activity recall interviews. Most 

studies used combinations of these instruments for data collection.

Sample characteristics

Sample size ranged from 33 to 966. Studies varied in follow-up time, ranging from two 

weeks to three years. Some recruitment involved primary care practices (Kolt, et al., 2007; 

Morey, et al., 2009; Pinto, et al., 2005; Witham, et al., 2012), rehabilitation programs 

(Allison & Keller, 2004), specific community settings such a retirement village (Baker, et 

al., 2007), or Veterans’ Administration (VA) Hospitals (Morey, et al., 2008; Morey, et al., 

2009). Mean ages of study samples ranged from 66.30 to 81.70. Two studies had all women 

samples (Conn, et al., 2003; de Vreede, et al., 2007). In fact, women were overall well 

represented in many of the studies. Socio-economic status, education, marital status, and 

ethnicity were not consistently described across the included studies.
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Intervention characteristics

Five studies employed behavioral interventions only (Baker, et al., 2007; Bird, et al., 2011; 

de Vreede, et al., 2007; Talbot, et al., 2003; VanSwearingen, et al., 2011); while three 

studies used cognitive interventions only (Barnason, et al., 2009; Brodie & Inoue, 2005; 

Pinto, et al., 2005). Twelve studies combined cognitive and behavioral interventions 

(Allison & Keller, 2004; Brawley, et al., 2000; Conn, et al., 2003; Greaney, et al., 2008; 

Kelley & Abraham, 2004; Kolt, et al., 2007; Morey, et al., 2009; Opdenacker, et al., 2008; 

Rejeski, et al., 2009; Resnick, et al., 2008; Stewart, et al., 2001; Witham, et al., 2012).

Behavioral-based interventions—Table 1 lists the studies utilizing behavioral-based 

interventions. Participating in supervised exercise sessions, goal setting, and self-monitoring 

were common behavioral strategies. All studies using supervised exercise sessions alone 

demonstrated non-significant findings in differences in PA behavior between treatment and 

control groups at outcome (Baker, et al., 2007; Bird, et al., 2011; de Vreed, et al., 2007; 

VanSwearingen, et al., 2011). This was true regardless of the focus of the sessions (e.g., 

endurance, resistance, or balance training, or functional improvement). For example, a 10-

week supervised exercise intervention employed by Baker and colleagues (2007) consisted 

of progressive resistance training three days a week, moderate intensity aerobic training two 

days a week, and progressive balance training one day a week. Neither between group or 

within group comparisons revealed statistically significant improvements in PA behavior.

Incorporating varied forms of training did not increase the success of supervised exercise 

interventions. For example, Bird and colleagues (2011) randomly assigned participants to 

received an intervention of flexibility and resistance training versus a non-training control 

group. However, the researchers found no significant mean difference in PA behavior 

change between groups either short-term or long-term at 12 months. Additionally, another 

study demonstrated that increasing progressive intensity of supervised exercise training did 

not contribute to significant differences in PA behavior between intervention and control 

groups (VanSwearingen, 2011).

Goal setting and self-monitoring showed some success in increasing PA levels among older 

adults. A small study from Talbot, Gaines, Huynh, and Metter (2003) described the effects 

of a home-based pedometer program versus a self-management education program alone on 

PA behavior in older adult patients with arthritis. Participants randomized to the pedometer 

program were further instructed on the use of a pedometer, advised to record daily readings 

and set goals to increase step count by 30%. A 23% increase in daily steps was observed in 

the pedometer intervention group, while the education only group decreased in daily steps 

by 15% (Talbot, et al., 2003).

Cognitive-based interventions—Table 2 lists the studies utilizing cognitive-based 

interventions. Overall, cognitive-based interventions were successful in increasing PA 

behaviors (Barnason, et al., 2009; Broudie & Inoue, 2005; Pinto, et al., 2005). These 

interventions primarily involved counseling interventions. One study focused on increasing 

participant self-efficacy for symptom management to increase PA behavior in post coronary 

artery bypass patients (Barnason, et al., 2009). Participants were randomized to receive 
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daily, telephone-delivered counseling sessions over six weeks. Physical activity was 

measured at baseline by a modified 7-day activity interview, but subsequent PA 

measurements were obtained by an activity diary and accelerometer at three and six weeks, 

and three and six months. The intervention group had a significant mean change in PA at 6 

months (p<.001) and 12 months (p<.001), while the control group demonstrated non-

significant changes (p=.211) (Barnason, et al., 2009).

Two cognitive-based interventions using motivational interviewing strategies demonstrated 

success in significantly improving PA behavior among participants (Brodie & Inoue, 2005; 

Pinto, et al., 2005). Brodie and Inoue (2005) compared the results of a motivational 

interviewing (MI) intervention group, a MI plus standard care group, and a standard care 

control group (Brodie & Inoue, 2005). For five months, participants randomized to a MI 

component received a series of home-based sessions discussing concepts such as 

ambivalence to PA, problem solving, barriers managements. The standard care group only 

received recommendations to increase PA. Physical activity data were converted from a 3-

day PA diary and a leisure-time PA questionnaire into kilocalories per kilogram per day. A 

significant change from baseline energy expenditure expressed as kilocalories per kilogram 

per day (M = 6.6, SD 2.6) to five months (M = 9, SD 3.3, p<.01) was seen in the MI group 

(Brodie & Inoue, 2005). Furthermore, MI plus standard control also demonstrated a 

significant change from baseline energy expenditure in kilocalories per kilogram per day (M 

= 8.3, SD 2.5) to five months (M = 10.5, SD 4.4, p<.01) (Brodie & Inoue, 2005). The 

standard care control group did not show significant change from baseline. Pinto, Goldstein, 

Ashba, Sciamanna, and Jette (2005) found similar success when testing the effects of an 

extended advice intervention involving motivational interviewing-based clinician advice 

plus telephone counseling versus a clinician advice only control on PA levels in older adults. 

The extended advice intervention was also tailored to a participant’s readiness to increase 

PA level. Accelerometer and survey data demonstrated significant changes from baseline 

kilocalorie expenditure in the intervention group compared to controls at three months (p<.

05) and six months (p<.05) (Pinto, et al., 2005). Thus motivational interviewing 

interventions may contribute to PA intervention success among older adults.

Combination cognitive-behavioral interventions—Most studies in this review 

(Table 3) used a combination of cognitive and behavioral interventions. Inconsistent success 

in increasing PA behavior was observed among these studies. Two of these studies 

conducted follow-up outcome data collection less than six months from the start of the study 

(Conn, et al., 2003; Kelley & Abraham, 2004). Conn, Burks, Minor, and Mehr (2003) 

randomly assigned 190 female subjects to four groups, a motivation intervention only group, 

a motivation plus telephone prompting group, a telephone prompting only group, and a 

group receiving no motivation or prompting. Physical activity outcome data measured by 

pedometer and questionnaire data, and an activity log revealed that the combination 

motivation and telephone prompting intervention was no more effective in increasing overall 

exercise. Furthermore, there was no significant effect for the motivation intervention 

compared to control (Conn, et al., 2003). Participants who received the prompts, however, 

not only engaged in more exercise, but also increased weekly exercise amount by a mean of 
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37 minutes in comparison to 12 minutes compared to those that did not receive the prompt 

intervention (Conn, et al., 2003).

A majority of studies testing cognitive and behavioral interventions to increase PA among 

older adults involved follow-up greater than six months. Greaney et al. (2008) tested a 

multi-faceted, print and telephone-based intervention to promote eating a healthy diet and 

participating in regular PA over 12 months. Participants randomized to the intervention arm 

received educational materials, newsletters, coaching calls, and a computer-generated 

feedback report of the participant’s progress in attaining predetermined goals, while the 

control did not. The Yale Physical Activity Survey was used to measure PA changes; 

however, no significant difference was observed between the intervention and control 

groups with respect to PA behavior from baseline to 12 or 24 months (Greaney, et al., 2008).

Other studies using combination cognitive-behavioral interventions reported more 

successful long-term findings. For example, Stewart and colleagues (2001) randomized 164 

subjects to either a control group or to receive individually tailored, cognitive-based 

counseling sessions, coupled with behavioral components such as self-monitoring with PA 

diaries for 12 months. Using the CHAMPS PA Questionnaire for Older Adults to calculate 

an estimate of caloric expenditure, researchers found that the intervention group 

significantly increased caloric expenditure in all activities compared to controls at study 

completion (F(1,159)=9.06, p=.003) (Stewart, et al., 2001). The intervention group also 

significantly increased caloric expenditure in moderate intensity activities by 487 calories 

per week (F(1,159)=8.84, p=.003), while changes within the control group were non-

significant (Stewart, et al., 2001). Another study compared the results of a combination 

center- and home-based PA program plus group-mediated cognitive behavioral intervention 

to a combination center- and home-based PA alone program, and a wait-list control group 

(Brawley, et al., 2000). Follow-up data at nine months revealed that the group-mediated 

cognitive behavioral intervention group had a higher frequency of moderate PA than the 

other combination center- and home-based PA group (Brawley, et al., 2000).

One study examined outcomes beyond 12 months (Rejeski, et al., 2009). Rejeski and 

colleagues (2009) evaluated two year follow-up PA data from a large disability and physical 

function study, discovering that participants randomized to a PA intervention plus 

behavioral counseling group continued to engage in more minutes of moderate exercise than 

those in the control arm, who received only educational counseling for successful aging. 

Significant findings for increased PA behavior were not evident at the six-month data 

collection point (p=.77) (Rejeski, et al., 2009). However, improved PA behavior from 

baseline to 12 months (p<.001) and 36 months (p=.042) were found to be significantly 

different than control, suggesting a long-term effect on PA behavior from the cognitive-

behavioral based intervention (Rejeski, et al., 2009).

Intervention delivery—Although many studies in this review used primarily face-to-face 

intervention delivery, two studies with telephone-mediated forms of delivery demonstrated 

success (Morey, et al, 2009; Kolt, et al., 2007). Morey and associates (2009) randomized 

participants to a usual care control group or to receive telephone counseling focusing on 

enhancing self-efficacy and barriers management and automated telephone prompting and 
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periodic tailored progress reports to promote PA behavior. Physical activity behavior was a 

secondary outcome and was measured using a modified CHAMPS PA questionnaire. At 12 

months, researchers observed an increase in the proportion of participants meeting the goal 

of 150 minutes or more of moderate to vigorous activity per week from 13% at baseline to 

32% in the intervention group (p<.001) (Morey, et al., 2009). The usual care control group 

did not demonstrate similar findings. Kolt and colleagues (2007) also utilized a telephone 

counseling intervention, employing motivational interviewing techniques while promoting 

goal setting with a counselor and self-monitoring with a walking log. Results nine months 

after completion of the study exhibited a 42% achievement of the goal of 2.5 hours a week 

of moderate to vigorous leisure activity in the intervention group, versus 23% in the control 

group (Kolt, et al., 2007).

Intervention dose—Intervention dose, in terms of the total amount of intervention 

delivered, was difficult to determine from these studies due to inconsistent and inadequate 

reporting. Doses varied among studies from as little as one encounter session (Kelley & 

Abraham, 2004) to multiple sessions involving various intervention components over 

several months (de Vreede, et al., 2007; Greaney, et al, 2008; Morey, et al., 2009; 

Opdenacker, et al., 2008; Rejeski et al.; 2009; Stewart, et al., 2001). Intervention dose did 

not appear to impact effectiveness among the studies reviewed. For example, de Vreede and 

colleagues (2007) administered one hour superversized exercise sessions three times a week 

for 12 weeks. These researchers had randomized participants to receive either a supervised 

exercise program focusing on functional tasks or resistance strength training, or to a non-

exercise control group. Data collected at three and nine months using a self-report 

questionnaire for activities beyond the supervised exercise demonstrated no difference in 

change of PA scores within or between groups (de Vreede, et al., 2007). Conversely, in a 

study examining the effects of a healthy living booklet targeting perceived behavioral 

control and intention, goal setting, and self-assessment feedback, Kelley and Abraham 

(2004) found that the intervention group reported higher activity levels from baseline to two 

weeks as measured by the Short Form 12 Health Survey Questionnaire. Effect size of the 

intervention was .37 (Kelley & Abraham, 2004).

Use of theory

Nine studies specifically mentioned the use of theory in developing PA interventions 

(Allison & Keller, 2004; Barnason, et al., 2009; Greaney, et al., 2008; Kelley & Abraham, 

2004; Kolt, et al., 2007; Morey, et al., 2009; Opdenacker, et al., 2008; Resnick, et al., 2008; 

Stewart, et al., 2001). The theoretical construct of self-efficacy was the commonly used; 

furthermore, this construct was the best operationalized among these studies. For example, 

Allison and Keller (2004) applied the construct of self efficacy to develop their intervention, 

and measured the construct using a Self-Efficacy Expectation Scale. The intervention 

protocol incorporated the four sources of self-efficacy to promote PA behavior – 

performance accomplishment, verbal persuasion, vicarious experience, and physiologic 

arousal (Bandura, 1977). The self-efficacy intervention did not show direct effect on level of 

PA self-efficacy, but did positively correlate to self-reported PA and PA performance 

(Allison & Keller, 2004). However, the study’s attention control group, which received only 

telephone prompting to maintain an exercise program, achieved a 15.56% increase in PA 
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scores measured by the Physical Activity Scale for the Elderly compared to a 6.49% 

increase in the self-efficacy intervention group (Allison & Keller, 2004).

The theoretical constructs of self-efficacy and outcome expectations were also used by 

Resnick, Luisi, and Vogel (2008). Self-efficacy was operationalized by participant 

engagement in supervised exercise and goal setting (performance accomplishment), positive 

verbal reinforcement (verbal persuasion), middle-aged lay instructors and older adult 

participants as role-models (vicarious experiences), and education and coaching regarding 

physiologic responses to exercise (physiologic arousal). The operationalized constructs were 

evaluated using separate scales for self-efficacy for exercise and outcome expectations for 

exercise (Resnick, et al., 2008), and demonstrated that the intervention group spent more 

time in structured exercise compared to the control group (ES .28, p=.04). However, scores 

measuring total PA were not significantly different than control (Resnick, et al., 2008).

Other studies mentioning use of theory in intervention development failed to fully 

operationalize theoretical components. For example, Opdenacker, Boen, Coorvetis, and 

Delecluse (2008) stated the use of several theories, the theory of self-determination, 

transtheoretical model, and social cognitive theory, as the basis of their intervention. Yet, 

specific attribution of theoretical constructs to intervention components, and subsequent 

measurement and evaluation of operationalized constructs were not quantified.

Methodological Issues

Some common methodological challenges were observed among the studies. Almost half of 

the studies in this review contained small (n<110) sample sizes. Inadequate sample size for 

statistical power to detect differences or change may have been a problem in some of these 

studies. Reported sample demographics did not consistently demonstrate ethnic and 

socioeconomic characteristics. Lack of inclusion of diverse minorities such as Hispanic, 

Native American, or Asian ethnicities, and rural or institutionalized elders contributes to 

further underrepresentation of these populations in current PA intervention research. 

Furthermore, generalizability of study findings to the community may be hampered by these 

issues.

Methodological challenges among the reviewed studies’ designs contribute to difficulty in 

interpretation of the results. While several studies included outcome measurements beyond 

six months, only three of the studies reviewed had outcome measurements beyond 12 

months (Greaney, et al., 2008; Opdenacker, et al., 2008; Rejeski, et al., 2009). Thus, long 

term adherence to changes in PA behavior is difficult to evaluate from studies with shorter 

follow-up.

Most studies relied on self-report questionnaires such as the Physical Activity Scale for the 

Elderly, Yale Physical Activity Scale, or a 7-Day Activity Recall Instrument. Only three 

studies (Talbot, et al., 2003; VanSwearingen, et al., 2011; Witham, et al., 2012) used solely 

objective measures. Self-report measurements of PA behavior may introduce bias based on 

participants’ subjective interpretation of PA levels or PA definition. Common older adult 

activities such as volunteerism may be omitted from consideration of quantifiable PA due to 

lack of mention in the questionnaires or in the definition of PA presented to subjects. Also, 
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age-related deficits may contribute to poor recall (Charness, 2008; Levy, Holmes, & Smith, 

2003). Utilization of more objective measures such as pedometers or accelerometers may 

support questionnaire reports. However, older adults may experience gait disturbances 

secondary to co-morbidities such as prior stroke or arthritis, poor understanding of device 

use, difficulty manipulating small parts within the device, and overall discomfort with 

technology. As a result, data collected from these devices may be incomplete or incorrect.

Discussion

The findings from this systematic review encompass the past 12 years of relevant literature 

of intervention studies designed to increase PA behavior among adults age 60 and older. 

Intervention dose, delivery, and content have been examined, as well as use of theory. 

Among the studies presented in this paper, interventions containing cognitive-based and 

cognitive-behavioral based content were more effective at significantly changing PA 

behavior among older adults subjects than behavioral-only interventions. In fact, studies 

using only supervised exercise sessions, a behavioral intervention, were the least effective 

overall. Future intervention studies using this strategy may be enhanced by additional 

intervention strategies, such as additional behavioral strategies (e.g., goal setting and self-

monitoring) or cognitive strategies (e.g., motivational interviewing, self-efficacy 

enhancement). However, researcher should be cautioned that more complex interventions 

using multiple and diverse strategies do not necessarily contribute to intervention efficacy. 

For example, among combined cognitive and behavioral-based interventions, Rejeski and 

colleagues (2009) were able to encourage long-term success with their participants using 

two main strategies, while Opdenacker and colleagues (2008) were less successful with 

eight different strategies. Thus, while broad categories and a few specific intervention 

strategies appear to be effective in changing PA behavior among older adults, the precise 

combination of intervention strategies leading to success is not yet clear.

The finding of increased effectiveness of cognitive and cognitive-behavioral based 

interventions over behavioral based interventions differs from results exhibited in a recent 

meta-analysis reviewing interventions to increase PA in chronically ill adults (Conn, et al., 

2008). The findings of this review may be the result of the nature of cognitive-based 

strategies used in the included studies. The cognitive-based only interventions were 

individually tailored based on participants’ needs, motivation, and readiness to change. 

Furthermore, frequency of the interventions may contribute to success. One intervention 

involved daily sessions over six week (Barnason, et al., 2009), while another involved three 

in-person counseling sessions and 12 telephone PA counseling sessions over three months 

(Pinto, et al., 2005).

Of note, one cognitive-behavioral based intervention demonstrated long-term PA behavior 

change results, with evidence of continued higher levels of PA from baseline up to two years 

beyond the end of a study (Rejeski, et al., 2009). However, given the small sample of studies 

collecting longitudinal data, this finding cannot be generalized to all cognitive-behavioral 

based interventions and should be interpreted with caution. Also of interest is the finding of 

one study in which the cognitive component of the intervention, motivational counseling, 

either alone or in combination, failed to produce significant effects on PA behavior, while 
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the behavioral component, telephone prompting, was successful (Conn, et al., 2003). Allison 

and Keller (2004) found similar results in their study of the effects of a self-efficacy based 

intervention on PA behavior. The attention control arm, which only received telephone 

prompting, had more improvement in PA scores than the self-efficacy intervention group 

(Allison & Keller, 2004). Therefore, despite the inconsistent success of behavioral strategies 

as observed in this review, it appears that strategies such as prompting, goal setting, 

feedback, and self-monitoring, may indeed be useful for enhancing long-term PA behavior 

change. Further research, such as primary studies or a comprehensive, updated meta-

analysis of intervention studies to increase PA in adults age 60 and older, is needed to better 

delineate aspects of cognitive and behavioral strategies that will promote successful long-

term PA behavior change in the older adult population.

The intervention dose needed to significantly increase PA behavior among older adults is yet 

unclear. The studies reviewed for this paper contained a variety of dose amounts. 

Furthermore, intervention dosage, in terms of precise times or frequency, was not always 

adequately reported in these studies. Researchers should be more explicit in describing 

future interventions to allow for replication and accuracy (Conn, Cooper, Ruppar, & Russell, 

2008).

Researchers have a variety of different intervention delivery mechanisms at their disposal. 

However, prior PA intervention research heavily utilizes face-to-face delivery (Conn, et al., 

2002). Nevertheless, findings from this review demonstrate that interventions did not need 

to be delivered face-to-face to be effective among older adults. Similarly, prior reviews of 

the literature suggest that telephone-mediated delivery is viable and perhaps cost-effective 

option (Foster, et al., 2005; King 2001). Future research could also test alternative forms of 

mediated delivery, such as web, email, or internet-based formats, which could potentially 

reach larger or geographically diverse populations.

Few studies used theory-based interventions. Operationalization of theoretical concepts is 

necessary for theory testing. Developing operational definitions allows researchers to 

translate abstract concepts and constructs into more concrete situations or procedures within 

the intervention protocol (McEwen & Wills, 2011). Several studies did not fully 

operationalize concepts, however, often failing to incorporate theoretical constructs into key 

aspects of intervention design. This issue was common among studies claiming to use more 

than one theory. Keller and colleagues (2009) reported similar findings in a recent review of 

fidelity to theory in PA intervention research. In order to effectively test theories of PA 

behavior change, researchers using theory-based interventions should carefully link 

theoretical concepts to intervention components and carefully select valid instruments to 

measure outcome variables consistent with theoretical propositions.

Researchers conducting PA intervention studies among older adults face a number of 

specific methodological challenges that may affect the generalizability of research findings. 

Older adult participants pose unique challenges to participating in PA, controlling potential 

attrition, and employing proper use of study instruments (Chase, 2011). Furthermore, 

variations in residential location and environments may prohibit researchers from capturing 

a representative study sample among older adults. Among studies included in this review, 
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sampling and PA measurement were common methodological issues encountered by 

researchers.

Samples within these studies were majority female. Ethnicity, socio-economic status, marital 

status, and educational levels were not consistently reported in all of the studies. Ethnic 

minorities are steadily growing within the older adult population (He, Sengupta, Velkoff, & 

DeBarros, 2005). Moreover, ethnicities such as Blacks, Native Americans, Filipinos, and 

Hispanics have high incidences of chronic diseases such as hypertension and diabetes and 

may be less likely to engage in regular physical activity (Belza, et al., 2004). Therefore, 

intervention research including ethnic minorities is essential to promoting PA behavior 

change in a wider cross-section of society. In addition studies’ samples were primarily 

community-based. There were no reports evaluating interventions to increase PA in 

institutional settings. Nursing home residents or patients in long-term care facilities may 

have low levels of PA due to personal and environmental factors (Chen, 2010). Further 

research would be useful to determine effective interventions to increase PA behavior in this 

patient population.

Measuring PA is a significant methodological challenge for researchers studying PA 

behavior in older adults. Many studies in this review utilized a combination of instruments 

to capture and quantify PA behavior. The most common combination was the use of a 

questionnaire and an objective form of measurement, such as an accelerometer or 

pedometer. Future PA intervention research in the older adult population should consider 

age-related changes and co-morbidities that may affect functional and cognitive competence, 

as well as subject comfort with technology.

There are some limitations to this review. Single group, pre-test, post-test studies were not 

included in this review. These studies may contain important information regarding PA 

intervention characteristics that would be beneficial for future research. By limiting the 

inclusion criteria to the past 10 years of published studies with larger samples, this review 

did not include unpublished studies, prior landmark intervention studies, or smaller primary 

studies, which may have contained further pertinent findings. Studies in this review used 

community-based samples. Therefore, the results of this review may not be applicable to 

older adults living in institutional settings such as nursing homes or long term care facilities. 

Similarly, as inconsistent documentation of subject demographics was observed in this 

review, findings may be limited in terms of ethnically and socioeconomically diverse 

populations. Practitioners seeking to promote PA among their older adult clients should 

interpret the findings of this review with these limitations.

Conclusion

This systematic review includes the past 12 years of PA intervention research among adults 

age 60 and older. Findings from this review will contribute to the growing knowledge base 

of PA intervention research among older adults by elucidating effective aspects of 

intervention dose, delivery, and content and proposing future areas of research. Findings 

from this systematic review can serve to further inform researchers as well as practitioners. 

Clinicians and health care practitioners are on the front lines to promote regular PA and to 
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discourage a sedentary lifestyle among the aging population. Furthermore, increased 

knowledge regarding interventions to improve PA behavior in this population may 

contribute to future community-based and policy-driven interventions promoting nationwide 

adherence to current PA recommendations.

References

Agency for Healthcare Research and Quality and the Centers for Disease Control. Physical Activity 
and Older Americans: Benefits and Strategies. 2002. Retrieved from: http://www.ahrq.gov/ppip/
activity.htm

Administration on Aging. A profile of older americans: 2009. Administration of Aging U.S. 
Department of Health and Human Services; 2009. 

Allison MJ, Keller C. Self-efficacy intervention effect on physical activity in older adults. Western 
Journal of Nursing Research. 2004; 26(1):31–46. discussion 47–58. 10.1177/0193945903259350 
[PubMed: 14984643] 

American Hospital Association. When I’m 64: How the boomers will change health care. Chicago, Ill: 
American Hospital Association; 2007. 

Baker MK, Kennedy DJ, Bohle PL, Campbell DS, Knapman L, Grady J, et al. Efficacy and feasibility 
of a novel tri-modal robust exercise prescription in a retirement community: a randomized, 
controlled trial. Journal of the American Geriatrics Society. 2007; 55(1):1–10. JGS1031 [pii]. 
10.1111/j.1532-5415.2006.01031.x [PubMed: 17233679] 

Bandura A. Self-efficacy: toward a unifying theory of behavioral change. Psychology Review. 1977; 
84(2):191–215.

Barnason S, Zimmerman L, Schulz P, Tu C. Influence of an early recovery telehealth intervention on 
physical activity and functioning after coronary artery bypass surgery among older adults with high 
disease burden. Heart and Lung. 2009; 38(6):459–468. S0147-9563(09)00009-0 [pii]. 10.1016/
j.hrtlng.2009.01.010 [PubMed: 19944870] 

Belza B, Walwick J, Shiu-Thornton S, Schwartz S, Taylor M, LoGerfo J. Older adult perspectives on 
physical activity and exercise: voices from multiple cultures. Preventing Chronic Disease. 2004; 
1(4):A09. A09 [pii]. [PubMed: 15670441] 

Bird M, Hill KD, Ball M, Hetherington S, Williams AD. The long-term benefits of a multi-component 
exercise intervention to balance and mobility in healthy older adults. Archives of Gerontology and 
Geriatrics. 2011; 52:211–216.10.1016/j.archger.2010.03.021 [PubMed: 20416959] 

Brawley L, Rejeski WJ, Lutes L. A group-mediated cognitive-behavioral intervention for increasing 
adherence to physical activity in older adults. Journal of Applied Biobehavioral Research. 2000; 
5(1):47–65.

Brodie DA, Inoue A. Motivational interviewing to promote physical activity for people with chronic 
heart failure. Journal of Advanced Nursing. 2005; 50(5):518–527. JAN3422 [pii]. 10.1111/j.
1365-2648.2005.03422.x [PubMed: 15882368] 

Chase JD. Methodological challenges in physical activity research in older adults. Western Journal of 
Nursing Research. In press. 10.1177/0193945911416829

Charness N. Aging and human performance. Human Factors. 2008; 50(3):548–555. [PubMed: 
18689066] 

Chen YM. Perceived barriers to physical activity among older adults residing in long-term care 
institutions. Journal of Clinical Nursing. 2010; 19(3–4):432–439. JCN2990 [pii]. 10.1111/j.
1365-2702.2009.02990.x [PubMed: 20500283] 

Chodzko-Zajko WJ, Proctor DN, Fiatarone Singh MA, Minson CT, Nigg CR, Salem GJ, et al. 
American College of Sports Medicine position stand. Exercise and physical activity for older 
adults. Medicine and Science in Sports and Exercise. 2009; 41(7):1510–1530.10.1249/MSS.
0b013e3181a0c95c [PubMed: 19516148] 

Conn VS, Burks KJ, Minor MA, Mehr DR. Randomized trial of 2 interventions to increase older 
women’s exercise. American Journal of Health Behavior. 2003; 27(4):380–388. [PubMed: 
12882432] 

Chase Page 12

Res Theory Nurs Pract. Author manuscript; available in PMC 2015 August 03.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.ahrq.gov/ppip/activity.htm
http://www.ahrq.gov/ppip/activity.htm


Con VS, Cooper PS, Ruppar TM, Russell CL. Searching for the intervention in intervention research 
reports. Journal of Nursing Scholarship. 2008; 40(1):52–59.10.1111/j.1547-5069.2007.00206.x 
[PubMed: 18302592] 

Conn VS, Hafdahl AR, Brown SA, Brown LM. Meta-analysis of patient education interventions to 
increase physical activity among chronically ill adults. Patient Education and Counseling. 2008; 
70(2):157–172. S0738-3991(07)00390-4 [pii]. 10.1016/j.pec.2007.10.004 [PubMed: 18023128] 

Conn VS, Minor MA, Burks KJ, Rantz MJ, Pomeroy SH. Intergrative review of physical activity 
intervention research among aging adults. Journal of the American Geriatrics Society. 2003; 
51:1159–1168.10.1046/j.1532-5415.2003.51365.x [PubMed: 12890083] 

Conn VS, Valentine JC, Cooper HM. Interventions to increase physical activity among aging adults: a 
meta-analysis. Annals of Behavioral Medicine. 2002; 24(3):190–200. [PubMed: 12173676] 

Cotter KA, Lachman ME. Psychosocial and behavioral contributors to health: Age-related increases in 
physical discability are reduced by physical fitness. Psychology and Health. 2010; 25(27):805–
820.10.1080/08870440902883212 [PubMed: 20204968] 

Cyarto EV, Moorhead GE, Brown WJ. Updating the evidence relating to physical activity intervention 
studies in older people. Journal of Sports Science and Medicine. 2004; 7(1Suppl):30–8.

de Vreede PL, van Meeteren NL, Samson MM, Wittink HM, Duursma SA, Verhaar HJ. The effect of 
functional tasks exercise and resistance exercise on health-related quality of life and physical 
activity. A randomised controlled trial. Gerontology. 2007; 53(1):12–20. GER2007053001012 
[pii]. 10.1159/000095387 [PubMed: 16940735] 

Foster C, Hillsdon M, Thorogood M. Interventions for promoting physical activity. Cochrane Database 
of Systematic Reviews. 2005; 25(1)10.1002/14651858.CD003180.pub2

Greaney ML, Riebe D, Ewing Garber C, Rossi JS, Lees FD, Burbank PA, et al. Long-term effects of a 
stage-based intervention for changing exercise intentions and behavior in older adults. The 
Gerontologist. 2008; 48(3):358–367. 48/3/358 [pii]. [PubMed: 18591361] 

He, W.; Sengupta, M.; Velkoff, VA.; DeBarros, K. 65+ in the United States: 2005: Current population 
reports. Washington, DC: U.S. Census Bureau; 2005. p. P23-209.

Keller C, Fleury J, Sidani S, Ainsworth B. Fidelity to Theory in PA Intervention Research. Western 
Journal of Nursing Research. 2009; 31(3):289–311. 0193945908326067 [pii]. 
10.1177/0193945908326067 [PubMed: 19020266] 

Kelley K, Abraham C. RCT of a theory-based intervention promoting healthy eating and physical 
activity amongst out-patients older than 65 years. Social Science and Medicine. 2004; 59(4):787–
797. [pii]. 10.1016/j.socscimed.2003.11.036S0277953603006440 [PubMed: 15177835] 

King AC. Interventions to promote physical activity by older adults. Journal of Gerontology Series A 
Biological Science and Medical Science. 2001; 56(Spec No 2):36–46.

Kolt GS, Schofield GM, Kerse N, Garrett N, Oliver M. Effect of telephone counseling on physical 
activity for low-active older people in primary care: a randomized, controlled trial. Journal of the 
American Geriatrics Society. 2007; 55(7):986–992. JGS1203 [pii]. 10.1111/j.
1532-5415.2007.01203.x [PubMed: 17608869] 

Levy JA, Holmes D, Smith M. Conceptual and methodological issues in research on age and aging. 
Journal of Acquired Immune Deficiency Syndromes. 2003; 33(Suppl 2):S206–217. [PubMed: 
12853870] 

McEwen, M.; Wills, MW. Theoretical Basis for Nursing. 3. Philadelphia: Wolters Kluwer Lippincott 
Williams & Wilkins; 2011. 

Morey MC, Peterson MJ, Pieper CF, Sloane R, Crowley GM, Cowper P, et al. Project LIFE--Learning 
to Improve Fitness and Function in Elders: methods, design, and baseline characteristics of 
randomized trial. Journal of Rehabilitation Research and Development. 2008; 45(1):31–42. 
[PubMed: 18566924] 

Morey MC, Peterson MJ, Pieper CF, Sloane R, Crowley GM, Cowper PA, et al. The Veterans 
Learning to Improve Fitness and Function in Elders Study: a randomized trial of primary care-
based physical activity counseling for older men. Journal of the American Geriatrics Society. 
2009; 57(7):1166–1174. JGS2301 [pii]. 10.1111/j.1532-5415.2009.02301.x [PubMed: 19467149] 

Chase Page 13

Res Theory Nurs Pract. Author manuscript; available in PMC 2015 August 03.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Opdenacker J, Boen F, Coorevits N, Delecluse C. Effectiveness of a lifestyle intervention and a 
structured exercise intervention in older adults. Preventive Medicine. 2008; 46(6):518–524. 
S0091-7435(08)00104-7 [pii]. 10.1016/j.ypmed.2008.02.017 [PubMed: 18405960] 

Pinto BM, Goldstein MG, Ashba J, Sciamanna CN, Jette A. Randomized controlled trial of physical 
activity counseling for older primary care patients. American Journal of Preventive Medicine. 
2005; 29(4):247–255. S0749-3797(05)00278-3 [pii]. 10.1016/j.amepre.2005.06.016 [PubMed: 
16242586] 

Rejeski WJ, Marsh AP, Chmelo E, Prescott AJ, Dobrosielski M, Walkup MP, et al. The Lifestyle 
Interventions and Independence for Elders Pilot (LIFE-P): 2-year follow-up. Journal of 
Gerontology Series A Biological Science and Medical Science. 2009; 64(4):462–467. gln041 [pii]. 
10.1093/gerona/gln041

Resnick B, Luisi D, Vogel A. Testing the Senior Exercise Self-efficacy Project (SESEP) for use with 
urban dwelling minority older adults. Public Health Nursing. 2008; 25(3):221–234. PHN699 [pii]. 
10.1111/j.1525-1446.2008.00699.x [PubMed: 18477373] 

Rikli RE. Reliability, validity, and methodological issues in assessing physical activity in older adults. 
Research Quarterly for Exercise and Sport. 2000; 71(2 Suppl):S89–96. [PubMed: 10925830] 

Stewart AL, Verboncoeur CJ, McLellan BY, Gillis DE, Rush S, Mills KM, et al. Physical activity 
outcomes of CHAMPS II: a physical activity promotion program for older adults. Journal of 
Gerontology Series A Biological Science and Medical Science. 2001; 56(8):M465–470.

Talbot LA, Gaines JM, Huynh TN, Metter EJ. A home-based pedometer-driven walking program to 
increase physical activity in older adults with osteoarthritis of the knee: a preliminary study. 
Journal of the American Geriatrics Society. 2003; 51(3):387–392. jgs51113 [pii]. [PubMed: 
12588583] 

Taylor AH, Cable NT, Faulkner G, Hillsdon M, Narici M, Van Der Bij AK. Physical activity and older 
adults: a review of health benefits and the effectiveness of interventions. Journal of Sports 
Sciences. 2004; 22(8):703–725. [pii]. 10.1080/02640410410001712421797M0846LUKAK297 
[PubMed: 15370483] 

U.S. Department of Health and Human Services. 2008 Physical activity guidelines for Americans. 
2008. Retrieved from http://www.health.gov/PAGuidelines/pdf/paguide.pdf

van der Bij AK, Laurant MG, Wensing M. Effectiveness of physical activity interventions for older 
adults: a review. American Journal of Preventive Medicine. 2002; 22(2):120–133. 
S0749379701004135 [pii]. [PubMed: 11818183] 

VanSwearingen JM, Perera S, Brach JS, Wert D, Studenski SA. Impact of exercise to improve fait 
efficiency on activity and participation in older adults with mobility limitations: A randomized 
controlled trial. Journal of the American Physical Therapy Association. 2011; 91(12):1740–
1751.10.2522/ptj.20100391

Witham MD, Fulton RL, Greig CA, Johnston DW, Lang CC, van der Pol M, McMurdo MET. Efficacy 
and cost of an exercise program for functionally impaired older patients with heart failure. 
Circulation: Heart Failure. 2012; 5:209–216.10.1161/circheartfaiure.111.963132 [PubMed: 
22271753] 

Chase Page 14

Res Theory Nurs Pract. Author manuscript; available in PMC 2015 August 03.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.health.gov/PAGuidelines/pdf/paguide.pdf


A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Chase Page 15

T
ab

le
 1

B
eh

av
io

ra
l B

as
ed

 I
nt

er
ve

nt
io

ns

A
ut

ho
r/

C
ou

nt
ry

Sa
m

pl
e

U
se

 o
f 

T
he

or
y 

or
 

C
on

st
ru

ct
s

In
te

rv
en

ti
on

 C
on

te
nt

 a
nd

 D
os

e
P

A
 M

ea
su

re
s 

an
d 

D
at

a 
C

ol
le

ct
io

n 
P

oi
nt

s
R

es
ul

ts

B
ak

er
, e

t a
l.,

 2
00

7/
A

us
tr

al
ia

N
=

38
62

%
 f

em
al

e
A

ge
 =

 7
6.

6 
(6

.1
)

E
xe

rc
is

e 
gr

ou
p 

n=
20

C
on

tr
ol

 g
ro

up
 n

=
18

N
o

Su
pe

rv
is

ed
 e

xe
rc

is
e;

 1
0 

w
ee

ks
H

ab
itu

al
 P

A
 u

si
ng

 P
hy

si
ca

l A
ct

iv
ity

 
Sc

al
e 

fo
r 

th
e 

E
ld

er
ly

M
ea

su
re

d 
at

 b
as

el
in

e 
an

d 
en

d 
of

 s
tu

dy
 

pe
ri

od

N
o 

si
gn

if
ic

an
t d

if
fe

re
nc

e 
in

 
ch

an
ge

 s
co

re
s 

be
tw

ee
n 

ex
er

ci
se

 
gr

ou
p 

an
d 

co
nt

ro
l o

ve
r 

tim
e 

(p
=

.
81

)

B
ir

d,
 e

t a
l.,

 2
01

1/
A

us
tr

al
ia

N
=

 3
3

%
 f

em
al

e 
no

t g
iv

en
A

ge
 =

 6
7.

1 
(9

5%
 C

I 
65

.6
–

68
.7

)
E

xe
rc

is
e 

gr
ou

p 
n=

22
C

on
tr

ol
 g

ro
up

 n
=

11

N
o

Su
pe

rv
is

ed
 e

xe
rc

is
e 

gr
ou

p 
gi

ve
n 

16
 

w
ee

ks
 o

f 
fl

ex
ib

ili
ty

 tr
ai

ni
ng

 f
ol

lo
w

ed
 b

y 
16

 w
ee

ks
 o

f 
re

si
st

an
ce

 tr
ai

ni
ng

, o
r 

vi
ce

 
ve

rs
a 

w
ith

 4
 w

ee
k 

w
as

ho
ut

 p
er

io
d 

in
 

be
tw

ee
n

Ph
ys

ic
al

 A
ct

iv
ity

 S
ca

le
 f

or
 th

e 
E

ld
er

ly
 

qu
es

tio
nn

ai
re

Fo
r 

ex
er

ci
se

 g
ro

up
 –

 M
ea

su
re

d 
at

 
ba

se
lin

e,
 1

7 
w

ee
ks

 (
af

te
r 

fi
rs

t t
ra

in
in

g 
pe

ri
od

),
 a

nd
 3

9 
w

ee
ks

 (
en

d 
of

 
in

te
rv

en
tio

n)
Fo

r 
co

nt
ro

l g
ro

up
 –

 m
ea

su
re

d 
at

 
ba

se
lin

e 
an

d 
16

 w
ee

ks
A

ll 
gr

ou
ps

 w
er

e 
al

so
 a

ss
es

se
d 

12
 

m
on

th
s 

af
te

r 
st

ar
t o

f 
st

ud
y.

N
o 

si
gn

if
ic

an
t m

ea
n 

di
ff

er
en

ce
 

be
tw

ee
n 

gr
ou

ps
 a

t e
nd

 o
f 

in
te

rv
en

tio
n 

(p
=

.6
01

) 
or

 a
t 1

2 
m

on
th

 f
ol

lo
w

 u
p 

(p
=

.4
47

)

de
 V

re
ed

e,
 e

t a
l.,

 2
00

7/
N

et
he

rl
an

ds
N

=
98

10
0%

 f
em

al
e

Fu
nc

tio
na

l G
ro

up
 n

=
33

A
ge

 =
 7

4.
7 

(3
.5

)
R

es
is

ta
nc

e 
G

ro
up

 n
=

34
A

ge
 =

 7
4.

8 
(4

.0
)

C
on

tr
ol

 G
ro

up
 n

=
31

A
ge

 =
 7

3.
0 

(3
.2

)

N
o

Su
pe

rv
is

ed
 e

xe
rc

is
e;

 1
2 

w
ee

ks
Fu

nc
tio

na
l T

as
ks

 E
xe

rc
is

e 
Pr

og
ra

m
: 

de
si

gn
ed

 to
 im

pr
ov

e 
pe

rf
or

m
an

ce
 o

f 
da

ily
 

ta
sk

s
R

es
is

ta
nc

e 
St

re
ng

th
 E

xe
rc

is
e 

Pr
og

ra
m

: 
ba

se
d 

on
 A

m
er

ic
an

 C
ol

le
ge

 o
f 

Sp
or

ts
 

M
ed

ic
in

e 
an

d 
Fi

t F
or

 y
ou

r 
L

if
e 

pr
og

ra
m

Se
lf

-r
ep

or
te

d 
PA

 q
ue

st
io

nn
ai

re
M

ea
su

re
d 

at
 b

as
el

in
e 

an
d 

6 
m

on
th

s
N

o 
si

gn
if

ic
an

t d
if

fe
re

nc
e 

in
 

ch
an

ge
 s

co
re

s 
fr

om
 c

on
tr

ol
 a

t 3
, 

6 
an

d 
9 

m
on

th
s

T
al

bo
t, 

et
 a

l.,
 2

00
3/

U
ni

te
d 

St
at

es
N

=
34

W
al

k+
 n

=
17

A
ge

 =
 7

0.
8 

(4
.7

)
76

.5
%

 f
em

al
e

E
du

ca
tio

n 
gr

ou
p 

n=
17

A
ge

 =
 6

9.
6(

6.
7)

76
.5

%
 f

em
al

e

N
o

B
ot

h 
gr

ou
ps

 r
ec

ei
ve

d 
12

 h
ou

rs
 o

f 
A

rt
hr

iti
s 

Se
lf

-M
an

ag
em

en
t p

ro
gr

am
; 1

6 
ho

ur
s

W
al

k+
 -

 p
ed

om
et

er
, g

oa
l s

et
tin

g,
 a

ct
iv

ity
 

lo
gs

, e
du

ca
tio

na
l b

oo
kl

et
; 1

2 
w

ee
ks

 w
ith

 
ev

er
y 

4 
w

ee
k 

as
se

ss
m

en
ts

Pe
do

m
et

er
 a

nd
 a

cc
el

er
om

et
er

M
ea

su
re

d 
at

 b
as

el
in

e,
 c

om
pl

et
io

n 
24

 
w

ee
ks

, a
nd

 3
 m

on
th

 f
ol

lo
w

-u
p

23
%

 in
cr

ea
se

 in
 d

ai
ly

 s
te

ps
 

oc
cu

rr
ed

 in
 W

al
k+

 g
ro

up
 a

nd
 1

5 
%

 d
ec

re
as

e 
in

 e
du

ca
tio

n 
gr

ou
p;

 
B

ut
 to

ta
l v

ec
to

r 
m

ag
ni

tu
de

 
m

ai
nt

ai
ne

d;
 p

os
si

bl
e 

m
or

e 
ef

fi
ci

en
t g

ai
t

N
o 

si
gn

if
ic

an
t c

ha
ng

es
 f

ro
m

 
po

st
te

st
 to

 f
ol

lo
w

 u
p

va
n-

Sw
ea

ri
ng

en
, e

t a
l.,

 
20

11
/U

ni
te

d 
St

at
es

N
=

47
65

%
 f

em
al

e
A

ge
=

77
.2

 (
5.

5)
T

as
k 

or
ie

nt
ed

 g
ro

up
 n

=
23

Im
pa

ir
m

en
t o

ri
en

te
d 

gr
ou

p 
n=

24

N
o

Su
pe

rv
is

ed
 e

xe
rc

is
e 

se
ss

io
ns

; 1
2 

w
ee

ks
, 

tw
ic

e 
w

ee
kl

y,
 p

ro
gr

es
si

ve
 in

te
ns

ity
, l

ed
 

by
 p

hy
si

ca
l t

he
ra

pi
st

s
T

as
k 

or
ie

nt
ed

 –
 f

oc
us

ed
 o

n 
tim

in
g 

an
d 

co
or

di
na

tio
n 

ex
er

ci
se

s
Im

pa
ir

m
en

t o
ri

en
te

d 
– 

fo
cu

se
d 

on
 

w
al

ki
ng

, e
nd

ur
an

ce
, b

al
an

ce
, a

nd
 

st
re

ng
th

en
in

g 
ex

er
ci

se
s

A
ct

ig
ra

ph
 a

cc
el

er
om

et
er

 w
or

k 
fo

r 
7 

co
ns

ec
ut

iv
e 

da
ys

 m
ea

su
re

d 
at

 b
as

el
in

e 
an

d 
at

 c
om

pl
et

io
n 

of
 in

te
rv

en
tio

n

N
o 

si
gn

if
ic

an
t d

if
fe

re
nc

e 
in

 
ad

ju
st

ed
 g

ro
up

 d
if

fe
re

nc
e 

(p
=

.
09

7)

N
ot

e.
 A

ge
s 

ex
pr

es
se

d 
as

 m
ea

n 
(s

ta
nd

ar
d 

de
vi

at
io

n)
 u

nl
es

s 
ot

he
rw

is
e 

in
di

ca
te

d;
 A

ge
 o

f 
to

ta
l n

um
be

r 
of

 p
ar

tic
ip

an
ts

 li
st

ed
 u

nl
es

s 
da

ta
 o

nl
y 

gi
ve

n 
fo

r 
gr

ou
ps

; P
A

 =
 p

hy
si

ca
l a

ct
iv

ity
; s

ta
tis

tic
al

 s
ig

ni
fi

ca
nc

e 
lis

te
d 

w
he

n 
pr

ov
id

ed
 b

y 
st

ud
y

Res Theory Nurs Pract. Author manuscript; available in PMC 2015 August 03.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Chase Page 16

T
ab

le
 2

C
og

ni
tiv

e 
B

as
ed

 I
nt

er
ve

nt
io

ns

A
ut

ho
r/

C
ou

nt
ry

Sa
m

pl
e

U
se

 o
f 

T
he

or
y 

or
 C

on
st

ru
ct

s
In

te
rv

en
ti

on
 C

on
te

nt
 a

nd
 

D
os

e
P

A
 M

ea
su

re
s 

an
d 

D
at

a 
C

ol
le

ct
io

n 
P

oi
nt

s
R

es
ul

ts

B
ar

na
so

n,
 e

t a
l.,

 
20

09
/U

ni
te

d 
St

at
es

N
 =

 5
5

16
%

 f
em

al
e

A
ge

 =
 7

1.
6 

(5
.1

)
In

te
rv

en
tio

n 
n=

 2
4

U
su

al
 c

ar
e 

n 
=

 3
1

N
o

D
ai

ly
 s

el
f-

ef
fi

ca
cy

 a
nd

 
sy

m
pt

om
 m

an
ag

em
en

t b
as

ed
 

co
un

se
lin

g 
se

ss
io

ns
; f

or
 6

 
w

ee
ks

M
od

if
ie

d 
7-

da
y 

A
ct

iv
ity

 
In

te
rv

ie
w

; a
cc

el
er

om
et

er
 a

nd
 

ac
tiv

ity
 d

ia
ry

In
te

rv
ie

w
 a

t b
as

el
in

e;
 

ac
ce

le
ro

m
et

er
 a

nd
 a

ct
iv

ity
 d

ia
ry

 
at

 3
 w

ee
ks

, 6
 w

ee
ks

, 3
 m

on
th

s,
 

an
d 

6 
m

on
th

s

In
te

rv
en

tio
n 

gr
ou

p 
ha

d 
si

gn
if

ic
an

t 
m

ea
n 

ch
an

ge
 in

 P
A

 a
t 6

 m
on

th
s 

(p
<

.0
01

) 
an

d 
12

 m
on

th
s 

(p
<

.0
01

);
 

co
nt

ro
l g

ro
up

 d
em

on
st

ra
te

d 
no

n-
si

gn
if

ic
an

t c
ha

ng
es

 (
p=

.2
11

)

B
ro

di
e 

&
 I

no
ue

, 
20

05
/U

ni
te

d 
K

in
gd

om

N
=

60
A

ge
 =

 7
9(

6.
9)

G
en

de
r 

pe
rc

en
ta

ge
 n

ot
 

re
po

rt
ed

M
ot

iv
at

io
na

l 
in

te
rv

ie
w

in
g 

an
d 

St
an

da
rd

 C
ar

e 
n=

30
M

ot
iv

at
io

na
l 

In
te

rv
ie

w
in

g 
n=

32
St

an
da

rd
 C

ar
e 

gr
ou

p 
n=

30

Y
es

; M
ot

iv
at

io
na

l I
nt

er
vi

ew
in

g
Se

ri
es

 o
f 

ho
m

e 
ba

se
d 

m
ot

iv
at

io
na

l i
nt

er
vi

ew
 

se
ss

io
ns

; f
or

 5
 m

on
th

s

L
ei

su
re

-t
im

e 
PA

 q
ue

st
io

nn
ai

re
 -

 
PA

 e
xp

re
ss

ed
 in

 e
ne

rg
y 

ex
pe

nd
itu

re
 u

ni
ts

 k
ilo

ca
lo

ri
e 

pe
r 

ki
lo

gr
am

 p
er

 d
ay

; 3
-d

ay
 P

A
 d

ia
ry

E
ne

rg
y 

ex
pe

nd
itu

re
 m

ea
su

re
d 

at
 

ba
se

lin
e 

an
d 

5 
m

on
th

s

Si
gn

if
ic

an
t c

ha
ng

e 
in

 m
ea

n 
en

er
gy

 
ex

pe
nd

itu
re

 in
 M

I 
(p

<
.0

1)
 a

nd
 M

I 
pl

us
 s

ta
nd

ar
d 

ca
re

 g
ro

up
 (

p<
.0

1)
 

fr
om

 b
as

el
in

e 
to

 5
 m

on
th

s

Pi
nt

o,
 e

t a
l.,

 2
00

5/
U

ni
te

d 
St

at
es

N
=

10
0

63
.2

%
 f

em
al

e
A

ge
 =

 6
8.

5
E

xt
en

de
d 

ad
vi

ce
 g

ro
up

 
n=

52
B

ri
ef

 a
dv

ic
e 

gr
ou

p 
n=

 4
8

T
ra

ns
th

eo
re

tic
al

 m
od

el
; 

M
ot

iv
at

io
na

l i
nt

er
vi

ew
in

g
E

xt
en

de
d 

ad
vi

ce
: P

A
 

pr
es

cr
ip

tio
ns

; f
ac

e 
to

 f
ac

e 
PA

 
co

un
se

lin
g;

 3
 s

es
si

on
s,

 la
st

in
g 

30
–4

5 
m

in
ut

es
; a

dd
iti

on
al

 1
2,

 
10

–1
5 

m
in

ut
e 

m
ot

iv
at

io
na

l 
ph

on
e 

co
un

se
lin

g 
se

ss
io

ns
 

w
ee

kl
y 

x 
3 

w
ee

ks
, t

he
n 

ev
er

y 
ot

he
r 

w
ee

k 
fo

r 
3 

m
on

th
s;

 1
2 

PA
 ti

p 
sh

ee
ts

 m
ai

le
d

B
ri

ef
 a

dv
ic

e:
 li

m
ite

d 
to

 a
dv

ic
e 

gi
ve

n 
by

 o
w

n 
cl

in
ic

an

7-
D

ay
 P

hy
si

ca
l A

ct
iv

ity
 R

ec
al

l 
in

st
ru

m
en

t; 
ac

ce
le

ro
m

et
er

s 
w

or
n 

fo
r 

3 
da

ys
M

ea
su

re
d 

at
 b

as
el

in
e,

 3
 m

o,
 6

 m
o

Si
gn

if
ic

an
t c

ha
ng

es
 in

 e
xt

en
de

d 
ad

vi
ce

 g
ro

up
 f

ro
m

 b
as

el
in

e 
ki

lo
ca

lo
ri

e 
ex

pe
nd

itu
re

 a
t 3

 m
on

th
s 

(F
=

5.
20

, p
<

0.
05

) 
an

d 
6 

m
on

th
s 

(F
=

6.
62

, p
<

0.
05

) 
an

d 
re

po
rt

ed
 

m
in

ut
es

 o
f 

ex
er

ci
se

 a
t 3

 m
on

th
s 

(F
=

5.
20

, p
=

0.
03

) 
an

d 
6 

m
on

th
s 

(F
=

6.
62

, p
 =

 0
.0

1)
 c

om
pa

re
d 

to
 

br
ie

f 
ad

vi
ce

 g
ro

up

N
ot

e.
 A

ge
s 

ex
pr

es
se

d 
as

 m
ea

n 
(s

ta
nd

ar
d 

de
vi

at
io

n)
; A

ge
 o

f 
to

ta
l n

um
be

r 
of

 p
ar

tic
ip

an
ts

 li
st

ed
 u

nl
es

s 
da

ta
 o

nl
y 

gi
ve

n 
fo

r 
gr

ou
ps

; P
A

 =
 p

hy
si

ca
l a

ct
iv

ity

Res Theory Nurs Pract. Author manuscript; available in PMC 2015 August 03.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Chase Page 17

T
ab

le
 3

C
om

bi
ne

d 
C

og
ni

tiv
e 

an
d 

B
eh

av
io

ra
l B

as
ed

 I
nt

er
ve

nt
io

ns

A
ut

ho
r/

C
ou

nt
ry

Sa
m

pl
e

U
se

 o
f 

T
he

or
y 

or
 C

on
st

ru
ct

s
In

te
rv

en
ti

on
 C

on
te

nt
 a

nd
 D

os
e

P
A

 M
ea

su
re

s 
an

d 
D

at
a 

C
ol

le
ct

io
n 

P
oi

nt
s

R
es

ul
ts

A
lli

so
n 

&
 K

el
le

r,
 

20
04

/U
ni

te
d 

St
at

es
N

=
83

A
ge

 =
 7

1.
78

 (
4.

38
)

31
%

 f
em

al
e

E
xp

er
im

en
ta

l g
ro

up
 n

 =
 2

8
A

tte
nt

io
n 

C
on

tr
ol

 g
ro

up
 n

 =
 

27 U
su

al
 C

ar
e 

gr
ou

p 
n 

=
 2

8

Y
es

; C
on

st
ru

ct
 o

f 
se

lf
-e

ff
ic

ac
y

E
xp

er
im

en
ta

l -
 s

el
f-

ef
fi

ca
cy

 b
as

ed
 

in
te

rv
en

tio
n 

vi
a 

te
le

ph
on

e,
 g

oa
l 

se
tti

ng
, a

ct
iv

ity
 lo

g,
 r

eh
ea

rs
al

 o
f 

de
si

re
d 

be
ha

vi
or

s;
 e

ve
ry

 2
 w

ee
ks

A
tte

nt
io

n 
co

nt
ro

l -
 r

ec
ei

ve
d 

te
le

ph
on

e 
fo

llo
w

 u
p 

to
 r

ep
or

t p
ro

gr
es

s 
w

 P
A

 
an

d 
ca

rd
ia

c 
re

ha
b,

 r
em

in
de

d 
to

 
co

nt
in

ue
 e

xe
rc

is
e 

pr
og

ra
m

; e
ve

ry
 2

 
w

ee
ks

Ph
ys

ic
al

 A
ct

iv
ity

 S
ca

le
 

fo
r 

th
e 

E
ld

er
ly

M
ea

su
re

d 
at

 b
as

el
in

e,
 6

, 
an

d 
12

 w
ee

ks
 p

os
t 

ca
rd

ia
c 

ev
en

t

O
ve

ra
ll 

im
pr

ov
em

en
t o

f 
PA

 s
co

re
s 

fr
om

 b
as

el
in

e 
to

 1
2-

w
ee

k 
da

ta
 

co
lle

ct
io

n 
po

in
t; 

pe
rc

en
t i

m
pr

ov
em

en
t 

gr
ea

te
r 

fo
r 

at
te

nt
io

n 
co

nt
ro

l g
ro

up
 

(1
5.

46
%

) 
th

an
 e

xp
er

im
en

ta
l g

ro
up

 
(6

.4
9%

) 
an

d 
us

ua
l c

ar
e 

gr
ou

p 
(7

.9
9%

)
Se

lf
-e

ff
ic

ac
y 

in
te

rv
en

tio
n 

po
si

tiv
el

y 
co

rr
el

at
ed

 w
ith

 P
A

 m
ea

su
re

s,
 b

ut
 n

ot
 

se
lf

-e
ff

ic
ac

y 
fo

r 
PA

B
ra

w
le

y,
 e

t a
l.,

 
20

00
/U

ni
te

d 
St

at
es

N
 =

 6
0

W
ai

t L
is

t C
on

tr
ol

 n
 =

 1
6

A
ge

 =
 6

9.
38

 (
3.

29
)

62
%

 f
em

al
e

St
an

da
rd

 P
A

 g
ro

up
 n

 =
 2

0
A

ge
 =

 7
0.

45
 (

4.
26

)
65

%
 f

em
al

e
G

ro
up

 m
ed

ia
te

d 
co

gn
iti

ve
 

be
ha

vi
or

al
 in

te
rv

en
tio

n 
n 

=
 

18 A
ge

 =
 7

0.
22

 (
4.

26
)

61
.1

%
 f

em
al

e

N
o

St
an

da
rd

 P
A

 g
ro

up
 a

nd
 G

ro
up

 
m

ed
ia

te
d 

co
gn

iti
ve

 b
eh

av
io

ra
l 

in
te

rv
en

tio
n 

re
ce

iv
ed

 c
om

bi
ne

d 
ce

nt
er

- 
an

d 
ho

m
e-

ba
se

d 
in

te
rv

en
tio

n 
pr

om
ot

in
g 

PA
, e

du
ca

tio
na

l l
ec

tu
re

s;
 

fo
r 

6 
m

o
G

ro
up

 m
ed

ia
te

d 
co

gn
iti

ve
 b

eh
av

io
ra

l 
in

te
rv

en
tio

n:
 g

ro
up

 s
es

si
on

 d
is

cu
ss

in
g 

co
gn

iti
ve

/b
eh

av
io

ra
l s

ki
lls

, g
oa

l 
se

tti
ng

, b
ar

ri
er

s 
m

an
ag

em
en

t, 
re

la
ps

e 
pr

ev
en

tio
n;

 e
xt

ra
 1

/2
 h

ou
r 

ad
de

d 
to

 
se

ss
io

ns

7 
da

y 
ac

tiv
ity

 r
ec

al
l 

in
te

rv
ie

w
M

ea
su

re
d 

at
 b

as
el

in
e,

 6
 

m
on

th
s,

 a
nd

 9
 m

on
th

s

G
ro

up
 m

ed
ia

te
d 

co
gn

iti
ve

 b
eh

av
io

ra
l 

in
te

rv
en

tio
n 

ha
d 

hi
gh

er
 f

re
qu

en
cy

 o
f 

m
od

er
at

e 
PA

 th
an

 S
PA

 F
(1

,3
0)

 =
 

5.
72

, p
<

.0
2

R
es

ul
ts

 o
f 

to
ta

l v
ol

um
e 

PA
 f

av
or

ed
 

G
ro

up
 m

ed
ia

te
d 

co
gn

iti
ve

 b
eh

av
io

ra
l 

in
te

rv
en

tio
n,

 b
ut

 n
ot

 s
ta

tis
tic

al
ly

 
si

gn
if

ic
an

t F
(1

,2
0)

=
3.

29
, p

<
.0

8
3 

an
d 

6 
m

on
th

s 
di

ff
er

en
ce

s 
in

 P
A

 
fr

eq
ue

nc
y,

 d
ur

at
io

n,
 a

nd
 to

ta
l v

ol
um

e 
no

n 
si

gn
if

ic
an

t

C
on

n,
 e

t a
l.,

 2
00

3/
U

ni
te

d 
St

at
es

N
 =

 1
90

A
ge

 =
 7

5.
01

 (
6.

72
)

10
0%

 f
em

al
e

M
ot

iv
at

io
n 

on
ly

 g
ro

up
M

ot
iv

at
io

n 
an

d 
pr

om
pt

s
Pr

om
pt

s 
on

ly
N

o 
m

ot
iv

at
io

n 
an

d 
no

 
pr

om
pt

s

Y
es

; T
ra

ns
th

eo
re

tic
al

 M
od

el
, 

So
ci

al
 C

og
ni

tiv
e 

T
he

or
y,

 
T

he
or

y 
of

 P
la

nn
ed

 B
eh

av
io

r

M
ot

iv
at

io
na

l i
nt

er
ve

nt
io

n:
 m

ot
iv

at
e 

to
 

ex
er

ci
se

 a
nd

 p
ro

m
ot

e 
se

lf
-e

ff
ic

ac
y 

th
ro

ug
h 

on
e 

sm
al

l g
ro

up
 a

nd
 tw

o 
in

di
vi

du
al

 s
es

si
on

s
Pr

om
pt

in
g 

in
te

rv
en

tio
n:

 a
lte

rn
at

in
g 

ph
on

e 
ca

lls
 la

st
in

g 
3–

5 
m

in
 a

nd
 

m
ai

le
d 

m
at

er
ia

ls
; w

ee
kl

y 
fo

r 
th

re
e 

m
on

th
s

B
ae

ck
e 

PA
 s

ca
le

; 
H

ou
st

on
 P

A
 s

ca
le

; 
pe

do
m

et
er

 w
or

n 
fo

r 
7 

da
ys

M
ea

su
re

d 
at

 3
 m

on
th

s

66
%

 o
f 

pa
rt

ic
ip

an
ts

 w
ho

 r
ec

ei
ve

d 
pr

om
pt

s 
pe

rf
or

m
ed

 s
om

e 
en

du
ra

nc
e 

ex
er

ci
se

, a
nd

 p
er

fo
rm

ed
 m

or
e 

ex
er

ci
se

 th
at

 th
os

e 
th

at
 d

id
n’

t (
p=

.0
4)

N
o 

si
gn

if
ic

an
t e

ff
ec

t f
or

 m
ot

iv
at

io
n 

in
te

rv
en

tio
n 

co
m

pa
re

d 
to

 c
on

tr
ol

; 
pr

om
pt

 +
 m

ot
iv

at
io

n 
gr

ou
p 

no
t f

ou
nd

 
to

 b
e 

m
or

e 
lik

el
y 

to
 e

ng
ag

e 
in

 
ex

er
ci

se
 th

an
 o

th
er

 p
ar

tic
ip

an
ts

G
re

an
ey

, e
t a

l.,
 

20
08

/U
ni

te
d 

St
at

es
N

 =
 9

66
In

te
rv

en
tio

n 
gr

ou
p 

n 
=

 4
70

A
ge

 =
 7

5 
(6

.7
)

72
%

 f
em

al
e

C
om

pa
ri

so
n 

gr
ou

p 
n 

=
 4

96
A

ge
 7

4.
7 

(6
.6

)
70

.4
%

 f
em

al
e

Y
es

; T
ra

ns
th

eo
re

tic
al

 M
od

el
E

du
ca

tio
na

l m
at

er
ia

ls
, c

ou
ns

el
or

 
ph

on
e 

ca
lls

 to
 e

nc
ou

ra
ge

 a
nd

 p
ro

m
pt

, 
ex

pe
rt

 s
ys

te
m

s 
re

po
rt

s 
fo

r 
pr

og
re

ss
 

fe
ed

ba
ck

, c
oa

ch
in

g 
ca

lls
, m

on
th

ly
 

ne
w

sl
et

te
rs

 ta
ilo

re
d 

to
 s

ta
ge

 o
f 

ch
an

ge
; 1

2 
m

on
th

 o
f 

in
te

rv
en

tio
n 

fo
llo

w
ed

 b
y 

12
 m

on
th

s 
of

 o
bs

er
va

tio
n

Y
al

e 
Ph

ys
ic

al
 A

ct
iv

ity
 

Su
rv

ey
M

ea
su

re
d 

at
 b

as
el

in
e,

 1
2 

m
on

th
s 

an
d 

24
 m

on
th

s

N
o 

si
gn

if
ic

an
t d

if
fe

re
nc

e 
sc

or
es

 
be

tw
ee

n 
in

te
rv

en
tio

n 
an

d 
co

m
pa

ri
so

n 
gr

ou
p 

fr
om

 b
as

el
in

e 
to

 1
2 

or
 2

4 
m

on
th

s

K
el

le
y 

&
 A

br
ah

am
, 

20
04

/U
ni

te
d 

K
in

gd
om

N
=

25
2

M
ea

n 
ag

e 
81

.7
 (

5.
57

)
69

%
 f

em
al

e
In

te
rv

en
tio

n 
n 

=
 1

25
C

on
tr

ol
 =

 1
27

Y
es

; T
PB

B
oo

kl
et

 o
n 

pe
rc

ei
ve

d 
be

ha
vi

or
al

 
co

nt
ro

l a
nd

 in
te

nt
io

n;
 g

oa
l s

et
tin

g;
 

br
ie

f 
di

ar
y

Sh
or

t F
or

m
 1

2-
H

ea
lth

 
Su

rv
ey

 Q
ue

st
io

nn
ai

re
 -

 
ra

te
d 

on
 s

ca
le

 o
f 

1–
10

M
ea

su
re

d 
pr

e-
in

te
rv

en
tio

n 
an

d 
at

 2
 

w
ee

k 
fo

llo
w

 u
p

In
te

rv
en

tio
n 

gr
ou

p 
re

po
rt

ed
 b

ei
ng

 
m

or
e 

ph
ys

ic
al

ly
 a

ct
iv

e 
co

m
pa

re
d 

to
 

co
nt

ro
l g

ro
up

 a
t 2

 w
ee

k 
fo

llo
w

 u
p;

 
(F

(1
,1

88
)=

5.
01

, p
=

0.
02

)

Res Theory Nurs Pract. Author manuscript; available in PMC 2015 August 03.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Chase Page 18

A
ut

ho
r/

C
ou

nt
ry

Sa
m

pl
e

U
se

 o
f 

T
he

or
y 

or
 C

on
st

ru
ct

s
In

te
rv

en
ti

on
 C

on
te

nt
 a

nd
 D

os
e

P
A

 M
ea

su
re

s 
an

d 
D

at
a 

C
ol

le
ct

io
n 

P
oi

nt
s

R
es

ul
ts

K
ol

t, 
et

 a
l.,

 
20

07
/N

ew
 Z

ea
la

nd
N

=
18

6
In

te
rv

en
tio

n 
n 

=
 9

3
A

ge
 =

 7
4.

1 
(6

.2
)

62
.4

%
 f

em
al

e
C

on
tr

ol
=

 9
3

A
ge

 =
 7

4.
3 

(5
.9

)
69

%
 f

em
al

e

T
ra

ns
th

eo
re

tic
al

 m
od

el
; 

M
ot

iv
at

io
na

l i
nt

er
vi

ew
in

g
G

oa
l s

et
tin

g,
 w

al
ki

ng
 lo

g;
 8

 te
le

ph
on

e 
co

un
se

lin
g 

se
ss

io
ns

 o
ve

r 
12

 w
ee

k 
pe

ri
od

; w
ee

kl
y 

x 
4 

w
ee

ks
 th

en
 e

ve
ry

 
2 

w
ee

ks
 f

or
 r

em
ai

ni
ng

 8

A
uc

kl
an

d 
H

ea
rt

 S
tu

dy
 

Ph
ys

ic
al

 A
ct

iv
ity

 
Q

ue
st

io
nn

ai
re

M
ea

su
re

d 
at

 b
as

el
in

e,
 3

 
m

on
th

s,
 6

 m
on

th
s,

 a
nd

 
12

 m
on

th
s

T
ot

al
 a

m
ou

nt
 o

f 
tim

e 
sp

en
t i

n 
m

od
er

at
e 

in
te

ns
ity

 le
is

ur
e 

ac
tiv

ity
 

hi
gh

er
 in

 in
te

rv
en

tio
n 

gr
ou

p 
th

an
 

co
nt

ro
l g

ro
up

 a
t 1

2 
m

on
th

s 
(p

=
.0

07
)

42
%

 o
f 

in
te

rv
en

tio
n 

gr
ou

p 
ve

rs
us

 
23

%
 o

f 
co

nt
ro

l g
ro

up
 r

ea
ch

ed
 h

ea
lth

-
re

la
te

d 
go

al
 o

f 
2.

5 
h/

w
k 

of
 m

od
er

at
e 

or
 v

ig
or

ou
s 

le
is

ur
e 

PA
 a

t 1
2 

m
o

M
or

ey
, e

t a
l.,

 2
00

9/
U

ni
te

d 
St

at
es

N
 =

 3
98

A
ge

 =
 7

7 
(5

.0
)

0%
 f

em
al

e
In

te
rv

en
tio

n 
gr

ou
p 

n 
=

 1
99

A
ge

 =
 7

7.
7 

(5
.0

)
U

su
al

 c
ar

e 
gr

ou
p 

n 
=

 1
99

A
ge

 =
 7

7.
4 

(4
.9

)

Y
es

; S
oc

ia
l C

og
ni

tiv
e 

T
he

or
y

Se
lf

-e
ff

ic
ac

y,
 b

ar
ri

er
s 

m
an

ag
em

en
t, 

go
al

 s
et

tin
g,

 a
ut

om
at

ed
 p

ro
vi

de
r 

ph
on

e 
m

es
sa

ge
s,

 8
 m

ai
le

d 
m

ot
iv

at
io

na
l m

es
sa

ge
s;

 3
 p

ho
ne

 c
al

ls
 

in
 f

ir
st

 2
 m

on
th

s,
 m

on
th

ly
 f

or
 1

2 
m

on
th

s
T

ai
lo

re
d 

pr
og

re
ss

 r
ep

or
t e

ve
ry

 1
2 

w
ee

ks

M
od

if
ie

d 
C

H
A

M
PS

 P
A

 
qu

es
tio

nn
ai

re
M

ea
su

re
d 

at
 b

as
el

in
e,

 3
 

m
on

th
s,

 6
 m

on
th

s,
 a

nd
 

12
 m

on
th

s

Pr
op

or
tio

n 
of

 in
di

vi
du

al
s 

m
ee

tin
g 

go
al

 o
f 

15
0 

m
in

ut
es

 o
r 

m
or

e 
of

 m
od

-
vi

go
ro

us
 a

ct
iv

ity
/w

ee
k 

in
cr

ea
se

d 
fr

om
 

13
%

 a
t b

as
el

in
e 

to
 3

2%
 a

t 1
2 

m
on

th
 

in
 in

te
rv

en
tio

n 
gr

ou
p,

 (
p<

.0
01

)

O
pd

en
ac

ke
r,

 e
t a

l.,
 

20
08

/B
el

gi
um

N
 =

 1
20

L
if

es
ty

le
 in

te
rv

en
tio

n 
gr

ou
p 

n 
=

 6
0

A
ge

 =
 6

6.
30

 (
3.

99
)

50
%

 f
em

al
e

St
ru

ct
ur

ed
 e

xe
rc

is
e 

in
te

rv
en

tio
n 

gr
ou

p 
n 

=
 6

0 
A

ge
 =

 6
6.

99
 (

4.
32

)
50

%
 f

em
al

e
C

on
tr

ol
 g

ro
up

 n
 =

 6
6

A
ge

 =
 6

7.
86

 (
5.

32
)

45
.5

%
 f

em
al

e

Y
es

; T
ra

ns
th

eo
re

tic
al

 M
od

el
, 

So
ci

al
 C

og
ni

tiv
e 

T
he

or
y,

 
T

he
or

y 
of

 S
el

f-
D

et
er

m
in

at
io

n

St
ru

ct
ur

ed
: S

up
er

vi
se

d 
gr

ou
p 

ex
er

ci
se

; 3
 w

ee
kl

y 
60

–9
0 

m
in

ut
e 

se
ss

io
ns

H
om

e-
ba

se
d 

lif
es

ty
le

 in
te

rv
en

tio
n:

 
pe

do
m

et
er

 u
se

 e
du

ca
tio

n,
 c

ol
le

ct
iv

e 
se

ss
io

ns
 -

 g
oa

l s
et

tin
g,

 b
ar

ri
er

s 
m

an
ag

em
en

t, 
se

lf
-e

ff
ic

ac
y,

 s
el

f-
m

on
ito

ri
ng

, s
oc

ia
l s

up
po

rt
, 

m
ot

iv
at

io
na

l i
nt

er
vi

ew
in

g;
 5

 m
on

th
s 

B
oo

st
er

 p
ho

ne
 c

al
l i

ni
tia

lly
 e

ve
r 

2 
w

ee
ks

, t
he

n 
m

on
th

ly

Fl
em

is
h 

PA
 

C
om

pu
te

ri
ze

d 
Q

ue
st

io
nn

ai
re

; 
pe

do
m

et
er

 a
nd

 
ac

ce
le

ro
m

et
er

 w
or

n 
fo

r 
5 

co
ns

ec
ut

iv
e 

da
ys

M
ea

su
re

d 
at

 b
as

el
in

e,
 1

1 
m

on
th

s,
 a

nd
 2

3 
m

on
th

s

St
ru

ct
ur

ed
 a

nd
 li

fe
st

yl
e 

gr
ou

ps
 

si
gn

if
ic

an
tly

 in
cr

ea
se

d 
to

ta
l P

A
 m

or
e 

th
an

 c
on

tr
ol

 a
t 1

1 
m

on
th

s,
 b

ut
 n

ot
 a

t 
23

 m
on

th
s.

 S
tr

uc
tu

re
d 

an
d 

lif
es

ty
le

 
gr

ou
ps

 d
id

 n
ot

 s
ig

ni
fi

ca
nt

ly
 d

if
fe

r 
in

 
to

ta
l P

A
 a

t 1
1 

or
 2

3 
m

on
th

s.

R
ej

es
ki

, e
t a

l.,
 2

00
9/

U
ni

te
d 

St
at

es
N

=
10

6
M

ea
n 

ag
es

 n
ot

 p
ro

vi
de

d
PA

 a
nd

 c
ou

ns
el

in
g 

in
te

rv
en

tio
n 

n=
55

67
.3

%
 f

em
al

e
Su

cc
es

sf
ul

 a
gi

ng
 c

on
tr

ol
 

gr
ou

p 
n=

51
36

%
 f

em
al

e

N
o

PA
 in

te
rv

en
tio

n-
pr

og
re

ss
iv

e,
 

in
di

vi
du

al
iz

ed
 e

xe
rc

is
e 

tr
ai

ni
ng

; 3
 

m
on

th
s

C
ou

ns
el

in
g 

in
te

rv
en

tio
n-

W
ee

kl
y 

gr
ou

p-
m

ed
ia

te
d 

be
ha

vi
or

al
 

co
un

se
lin

g 
se

ss
io

ns
; 1

0 
w

ee
ks

Su
cc

es
sf

ul
 a

gi
ng

: s
ho

rt
 s

up
er

vi
se

d 
st

re
tc

hi
ng

 s
es

si
on

, h
ea

lth
 e

du
ca

tio
n 

in
 

sm
al

l g
ro

up
s 

w
ee

kl
y;

 2
6 

w
ee

ks
 th

en
 

m
on

th
ly

C
H

A
M

PS
 P

A
 

qu
es

tio
nn

ai
re

 b
y 

in
te

rv
ie

w
M

ea
su

re
d 

at
 b

as
el

in
e,

 6
 

m
on

th
s,

 1
2 

m
on

th
s,

 a
nd

 
36

 m
on

th
s

A
t 1

2 
(p

<
.0

01
)a

nd
 3

6 
m

on
th

s 
(p

=
.

04
2)

 p
ar

tic
ip

an
ts

 in
 P

A
 in

te
rv

en
tio

n 
gr

ou
p 

co
nt

in
ue

d 
to

 e
ng

ag
e 

in
 m

or
e 

m
in

ut
es

 o
f 

m
od

er
at

e 
ex

er
ci

se
 th

an
 

th
os

e 
in

 s
uc

ce
ss

fu
l a

gi
ng

 g
ro

up

R
es

ni
ck

, e
t a

l.,
 2

00
8/

U
ni

te
d 

St
at

es
N

=
16

6
81

%
 w

om
en

M
ea

n 
ag

e 
73

(8
.2

)
In

te
rv

en
tio

n 
gr

ou
p 

n 
=

10
0

C
on

tr
ol

 g
ro

up
 n

 =
 6

6

Y
es

; C
on

st
ru

ct
 o

f 
se

lf
-e

ff
ic

ac
y 

an
d 

ou
tc

om
e 

ex
pe

ct
at

io
n

PA
 e

du
ca

tio
na

l m
at

er
ia

ls
, s

up
er

vi
se

d 
ex

er
ci

se
, e

xe
rc

is
e 

se
lf

-e
ff

ic
ac

y 
ed

uc
at

io
na

l m
at

er
ia

ls
, b

ar
ri

er
s 

m
an

ag
em

en
t, 

ov
er

co
m

e 
ba

rr
ie

rs
, g

oa
l 

se
tti

ng
; s

es
si

on
s 

2 
tim

es
 a

 w
ee

k 
fo

r 
12

 w
ee

ks

Y
al

e 
Ph

ys
ic

al
 A

ct
iv

ity
 

Su
rv

ey
M

ea
su

re
d 

at
 b

as
el

in
e 

an
d 

2 
to

 4
 w

ee
ks

 
fo

llo
w

in
g 

co
m

pl
et

io
n 

of
 

in
te

rv
en

tio
n

In
te

rv
en

tio
n 

gr
ou

p 
sp

en
t m

or
e 

tim
e 

ex
er

ci
si

ng
 (

E
S=

.2
8,

 p
=

.0
4)

; b
ut

 n
o 

si
gn

if
ic

an
t d

if
fe

re
nc

e 
in

 o
ve

ra
ll 

PA
 

fr
om

 c
on

tr
ol

 (
p=

.6
3)

St
ew

ar
t, 

et
 a

l.,
 2

00
1/

U
ni

te
d 

St
at

es
N

=
16

4
A

ge
 =

 7
4.

4 
(5

.9
)

66
%

 f
em

al
e

In
te

rv
en

tio
n 

gr
ou

p 
n 

=
 8

1

Y
es

; C
on

st
ru

ct
 o

f 
se

lf
-e

ff
ic

ac
y;

 
T

ra
ns

th
eo

re
tic

al
 m

od
el

Fa
ce

-t
o-

fa
ce

 in
di

vi
du

al
 a

ct
iv

ity
 

pl
an

ni
ng

; b
ar

ri
er

s 
m

an
ag

em
en

t, 
go

al
 

se
tti

ng
, e

du
ca

tio
na

l P
A

 c
on

te
nt

, P
A

 
di

ar
ie

s,
 te

le
ph

on
e 

ca
lls

 f
or

m
 

co
un

se
lo

r,
 m

on
th

ly
 n

ew
sl

et
te

rs
, 

Y
es

; C
on

st
ru

ct
 o

f 
se

lf
-e

ff
ic

ac
y;

 
T

ra
ns

th
eo

re
tic

al
 m

od
el

Fa
ce

-t
o-

fa
ce

 in
di

vi
du

al
 a

ct
iv

ity
 

pl
an

ni
ng

; b
ar

ri
er

s 
m

an
ag

em
en

t, 
go

al
 

se
tti

ng
, e

du
ca

tio
na

l P
A

 c
on

te
nt

, P
A

 
di

ar
ie

s,
 te

le
ph

on
e 

ca
lls

 f
or

m
 

co
un

se
lo

r,
 m

on
th

ly
 n

ew
sl

et
te

rs
, 

C
H

A
M

PS
 P

A
 

Q
ue

st
io

nn
ai

re
M

ea
su

re
d 

at
 b

as
el

in
e 

an
d 

12
 m

on
th

s

In
te

rv
en

tio
n 

gr
ou

p 
in

cr
ea

se
d 

es
tim

at
ed

 c
al

or
ic

 e
xp

en
di

tu
re

 in
 

ac
tiv

iti
es

 o
f 

m
od

er
at

e 
in

te
ns

ity
 o

r 
gr

ea
te

r 
(F

 (
1,

15
9)

 =
 8

.8
4,

 p
=

.0
03

),
 

ca
lo

ri
c 

ex
pe

nd
itu

re
 in

 a
ll 

ac
tiv

iti
es

 (
F

 

Res Theory Nurs Pract. Author manuscript; available in PMC 2015 August 03.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Chase Page 19

A
ut

ho
r/

C
ou

nt
ry

Sa
m

pl
e

U
se

 o
f 

T
he

or
y 

or
 C

on
st

ru
ct

s
In

te
rv

en
ti

on
 C

on
te

nt
 a

nd
 D

os
e

P
A

 M
ea

su
re

s 
an

d 
D

at
a 

C
ol

le
ct

io
n 

P
oi

nt
s

R
es

ul
ts

W
ai

t-
lis

t c
on

tr
ol

 g
ro

up
 n

 =
 8

3 
W

ai
t-

lis
t c

on
tr

ol
 g

ro
up

 n
 =

 8
3

fu
nc

tio
na

l f
itn

es
s 

as
se

ss
m

en
ts

, 
m

on
th

ly
 g

ro
up

 w
or

ks
ho

ps
; 1

2 
m

on
th

s
(1

,1
59

)=
 9

.0
6,

 p
=

.0
03

) 
th

an
 c

on
tr

ol
 

gr
ou

p
In

te
rv

en
tio

n 
gr

ou
p 

al
so

 in
cr

ea
se

d 
se

t 
ca

lo
ri

c 
ex

pe
nd

itu
re

 in
 m

od
er

at
e 

in
te

ns
ity

 a
ct

iv
iti

es
 b

y 
48

7 
ca

l/w
ee

k 
(p

<
.0

01
);

 c
on

tr
ol

 c
ha

ng
es

 n
eg

lig
ib

le

W
ith

am
, e

t a
l.,

 2
01

2/
U

ni
te

d 
K

in
gd

om
N

=
10

7
G

en
de

r 
pe

rc
en

ta
ge

 n
ot

 
re

po
rt

ed
E

xe
rc

is
e 

n=
 5

3
A

ge
=

80
.4

 (
5.

8)
C

on
tr

ol
 n

=
54

A
ge

 7
9.

5 
(4

.9
)

N
o

Fi
rs

t p
ha

se
: S

up
er

vi
se

d 
ex

er
ci

se
 

se
ss

io
ns

; t
w

ic
e 

a 
w

ee
k 

fo
r 

8 
w

ee
ks

; 
gu

id
ed

 d
is

cu
ss

io
ns

 in
cl

ud
ed

 p
at

ie
nt

 
ed

uc
at

io
n,

 w
ri

tte
n 

m
at

er
ia

ls
, g

oa
l 

se
tti

ng
Se

co
nd

 p
ha

se
: I

nd
iv

id
ua

lly
 ta

ilo
re

d 
ho

m
e 

ex
er

ci
se

 p
la

n 
fo

r 
16

 w
ee

ks
 a

ft
er

 
su

pe
rv

is
ed

 s
es

si
on

s;
 te

le
ph

on
e 

pr
om

pt
in

g 
by

 p
hy

si
ot

he
ra

pi
st

 e
ve

ry
 2

 
w

ee
ks

 f
or

 8
 w

ee
ks

, t
he

n 
m

on
th

ly
 f

or
 

8 
w

ee
ks

 to
 e

nc
ou

ra
ge

 s
el

f-
m

on
ito

ri
ng

, p
ro

bl
em

 s
ol

vi
ng

, r
el

ap
se

 
pr

ev
en

tio
n,

 a
nd

 g
oa

l s
et

tin
g

U
su

al
 c

ar
e 

gi
ve

n 
bo

ok
le

t o
n 

he
al

th
y 

lif
es

ty
le

, d
ie

t, 
an

d 
ex

er
ci

se

A
cc

el
er

om
et

er
 f

or
 7

 
da

ys
 a

t b
as

el
in

e,
 8

 w
ee

ks
 

(a
t c

om
pl

et
io

n 
of

 f
ir

st
 

ph
as

e)
, a

nd
 2

4 
w

ee
ks

 (
at

 
co

m
pl

et
io

n 
of

 s
ec

on
d 

ph
as

e)

N
o 

di
ff

er
en

ce
s 

in
 a

ct
iv

ity
 c

ou
nt

s 
at

 
ba

se
lin

e 
to

 8
 w

ee
ks

 b
et

w
ee

n 
ex

er
ci

se
 

an
d 

co
nt

ro
l (

p=
.9

7)
, o

r 
fr

om
 b

as
el

in
e 

to
 2

4 
w

ee
ks

 (
p=

.4
2)

N
ot

e.
 A

ge
s 

ex
pr

es
se

d 
as

 m
ea

n 
(s

ta
nd

ar
d 

de
vi

at
io

n)
; A

ge
 o

f 
to

ta
l n

um
be

r 
of

 p
ar

tic
ip

an
ts

 li
st

ed
 u

nl
es

s 
da

ta
 o

nl
y 

gi
ve

n 
fo

r 
gr

ou
ps

; P
A

 =
 p

hy
si

ca
l a

ct
iv

ity
; E

S 
=

 e
ff

ec
t s

iz
e;

 C
H

A
M

PS
 =

 C
om

m
un

ity
 h

ea
lth

y 
ac

tiv
iti

es
 m

od
el

 p
ro

gr
am

 f
or

 s
en

io
rs

; s
ta

tis
tic

al
 s

ig
ni

fi
ca

nc
e 

lis
te

d 
w

he
n 

pr
ov

id
ed

 b
y 

st
ud

y

Res Theory Nurs Pract. Author manuscript; available in PMC 2015 August 03.


