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DANKWOORD 

 

 Het is zover, mijn boekje is zo goed als af dus het is tijd om aan het 

dankwoord te beginnen. Nu hoor ik eigenlijk te schrijven ‘eindelijk’ en ‘oef, we zijn er 

geraakt’ maar eerlijk gezegd vind ik het wel een beetje spijtig dat deze periode erop 

zit, want ik heb ervan genoten. En dit dankzij de aanwezigheid en steun van heel wat 

mensen die ik hier graag van harte voor wil bedanken.  

 Om te beginnen natuurlijk Filip. Een betere promotor had ik me niet kunnen 

wensen. We zaten bijna altijd op dezelfde lijn, niet alleen wat onze ideeën over 

onderzoek betreft maar ook wat betreft onze manier van werken. Je gaf me altijd 

onmiddellijk uitgebreide en nuttige feedback en het maakte jou weinig uit waar ik 

werkte zolang het werk maar gedaan werd, wat mij heel wat reistijd heeft bespaard! 

Uit een eerdere negatieve ervaring weet ik hoe belangrijk een goede 

verstandhouding met je promotor is, dus ik besef maar al te goed hoeveel geluk ik 

met jou heb gehad. Bedankt Filip! 

 En ik had niet alleen een fantastische promotor, ik had ook nog eens twee 

uitstekende copromotoren. Bedankt Ilse en Christophe dat jullie ondanks jullie enorm 

drukke agenda’s altijd tijd hebben vrijgemaakt om mee te denken en mijn teksten te 

voorzien van waardevolle opmerkingen en suggesties. Jullie gaven me bovendien 

altijd het gevoel dat ik goed bezig was, waardoor ik weer extra energie kreeg om 

door te gaan.  

Een speciaal woord van dank gaat natuurlijk ook naar Yves. Zonder uw 

jarenlange inzet voor de European Master, had ik nooit de kans gekregen dit 

programma te volgen en had ik waarschijnlijk nooit kennis gemaakt met de 

bewegingspsychologie. Zonder u waren zowel de seniorenstudie als de KVLV-studie 

er niet geweest, want beiden waren uw idee. Zonder uw jarenlange contacten met 

KVLV had ik nooit zo snel en zo gemakkelijk een studie in deze organisatie kunnen 

doen. Met andere woorden, zonder u was dit doctoraat er nooit gekomen. Merci 

Yves, dat ik een aantal vruchten heb mogen plukken van uw jarenlange werk. 

De leden van de Examencommissie wil ik ook graag bedanken voor hun 

zorgvuldige leeswerk en voor de nuttige tips en suggesties die dat heeft opgeleverd. 

Woorden van dank gaan ook uit naar alle medewerkers en vrijwilligers van 

KVLV waarmee ik tijdens het project heb samengewerkt. Ik denk hierbij vooral aan 
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Lieve Dams, Lieve Herremans, Chris Van Hoof, de consulenten die me hebben 

geholpen met het aanpassen van de interventie en natuurlijk de voorzitsters en het 

bestuur van de afdelingen Everberg, Korbeek-Dijle, Leefdaal, Meerbeek, Neerijse, 

Terlanen, en Sint-Agatha Rode. Bedankt lieve dames voor de prettige 

samenwerking! 

Mijn kamergenootjes die de voorbije jaren de revue zijn gepasseerd wil ik 

bedanken voor de gezellige babbels en hun luisterend oor wanneer het eens wat 

minder ging. Bert, Brenda, Cindy, Lieven, Jonas, Maarten, Raf, Tanja en Tom, de 

leuke contacten met jullie maakte de reis vanuit het verre Limburg de moeite waard! 

Ook de andere Gymnasiumcollega’s wil ik zeker niet vergeten en hierbij reken ik de 

gezellige dames en heren van het ATP dubbel. Hoewel mijn aversie voor Leuven die 

ik meer dan tien jaar geleden heb opgelopen nog niet volledig verdwenen is, heb ik 

me dankzij jullie wel altijd thuis gevoeld in het Gymnasium. 

Bernard, Emanuele, Esther, Jill, Joke, Roy, en Thamare, jullie hebben 

gedurende een bepaalde periode in de voorbije jaren heel intensief lief en leed met 

mij gedeeld en jullie hebben me met raad en daad bijgestaan, vooral tijdens de vele 

ups en downs van de bijna evenveel ‘relaties’ die ik gehad heb voor ik eindelijk de 

ware vond ;-). Een welgemeende dankjewel en een hele dikke knuffel voor jullie 

allemaal is hier dus zeker op zijn plaats. Ook al zorgen onze steeds drukker 

wordende levens en de steeds groter wordende geografische afstanden ervoor dat 

we elkaar steeds minder zien, de mails, telefoontjes en sporadische afspraakjes 

blijven heel erg waardevol voor mij! 

Een hele grote dankjewel gaat ook naar mijn tweelingbroer Roel. We kennen 

elkaar sinds het echte prille begin van ons leven en hebben ondertussen al ontelbare 

leuke momenten samen gedeeld. Het feit dat jij denkt en ook aan anderen vertelt dat 

alles wat met studeren te maken heeft voor mij ‘a piece of cake’ is, geeft mij extra 

motivatie om te bewijzen dat dit ook inderdaad zo is ☺. Bedankt dat je bent wie je 

bent en dat ik altijd op je kan rekenen. Ik ben trots dat jij mijn tweelingbroer bent! 

Lieve mama en papa, woorden schieten te kort om uit te drukken hoe 

dankbaar ik ben voor alles wat jullie al voor mij gedaan hebben en nog steeds doen. 

Jullie hebben me alle kansen gegeven en zijn steeds rotsvast in me blijven geloven. 

Dankzij jullie sta ik vol vertrouwen in de wereld, want ik weet wat ik zelf kan, maar ik 

weet ook dat jullie altijd voor me klaar staan als ik hulp nodig heb. Bedankt voor dit 

alles en nog zoveel meer! En wat dit meer betreft wil ik jullie en natuurlijk ook Frieda 

nog eens extra bedanken voor het vele babysitten, want ik kan met een gerust hart 



Dankwoord 

7 

gaan werken omdat ik weet dat mijn schatjes bij jullie in veilige liefdevolle handen 

zijn. 

 De laatste paragraaf van het dankwoord is uiteraard gereserveerd voor die 

ene extra speciale persoon. Jones, mijn schat, ik ben ontzettend blij en trots dat ik je 

nu ook eindelijk mijn ‘man’ mag noemen. Sinds wij samen zijn voel ik me in 

evenwicht met mezelf, ontspannen en vooral echt gelukkig. En je hebt me bovendien 

het mooiste cadeau gegeven dat je een vrouw kan geven: je hebt van mij een mama 

gemaakt. De komst van onze schatjes Jorens en Joline heeft niet alleen heel veel 

extra liefde in ons gezin gebracht, het heeft me ook erg geholpen om de kleine en 

soms grotere frustraties die gepaard gaan met het schrijven van een doctoraat, te 

relativeren. Een afgewezen artikel is bijvoorbeeld erg snel vergeten bij het zien van 

de lachende gezichtjes van de mooiste kindjes van de wereld ☺. Merci mon amour, 

je t’aime comme ça!!!!! 
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My husband often says that living in Europe has made him lazy. In Togo, 

where he lived until 4 years ago, he used to walk to school or to the market, he 

washed his clothes by hand, he had to go and get water at the well, he played 

football with his friends almost daily and so on. Here in Belgium, he takes the bus or 

the car, he uses the washing machine, he simply opens the tap when he needs 

water, and he watches a lot of television because there is nobody on the street who 

wants to play football. 

This discrepancy between living in Togo and living in Belgium is a good 

example to demonstrate that in industrialized regions like Western Europe, 

technology has gradually taken over about all daily activities that require some form 

of physical activity. Devices such as cars, washing machines, remote controls, 

elevators, computers and so many more have greatly increased our comfort with the 

consequence that nowadays being physically active is no longer a necessity, but a 

choice (Eaton & Eaton, 2003). The prevalence rates of physical inactivity further 

show that only a small minority of people in Western societies makes the choice to 

be physically active (Harrison, McElduff, & Edwards, 2006; Sapkota, Bowles, Ham, & 

Kohl, 2006; Varo et al., 2003). 

Unfortunately, physical inactivity has a substantial, negative impact on 

individual and public health. It is associated with an increased risk of developing 

important widespread health problems such as cardiovascular diseases, diabetes, 

obesity, osteoporosis, and some forms of cancer (Hu et al., 2005; Sigal, Kenny, 

Wasserman, Castaneda-Sceppa, & White, 2006; Sundquist, Qvist, Johansson, & 

Sundquist, 2005). The individual suffering and impaired quality of life caused by 

these diseases, together with the associated financial costs for society, make 

physical inactivity a major concern for public health. No estimates are available for 

Belgium, but in England for example the costs of physical inactivity are estimated at 

£8.2 billion (€10.4 billion) annually, which is about €170 per person per year 

(Department of Health, Physical Activity, Health Improvement, & Prevention, 2004). 

These figures highlight the need for effective physical activity interventions with a 

substantial public health impact. 

The aim of the present doctoral thesis was to evaluate the effectiveness of 

three physical activity interventions. Because a large scale implementation of the 

intervention is a precondition for a public health impact, various strategies to facilitate 

implementation were incorporated in these interventions. To underline the 

importance of effective physical activity interventions for public health, the health 
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benefits associated with regular physical activity in adults are summarized in the next 

paragraphs. This is followed by the recommendations for physical activity and the 

prevalence in Flanders. Because effective physical activity interventions are usually 

theory-driven the chapter continues with a brief description of the behavior change 

theories on which the interventions were based. This is followed by a short overview 

of the strategies that were used to facilitate implementation. How these behavior 

change theories and strategies to facilitate implementation were integrated in the 

interventions is illustrated in the description of the interventions that follows next. 

Finally, this chapter concludes with the objectives and outline of the thesis.  

 

 

Health benefits of physical activity 

 

Adults who are physically active have a 50% reduced risk to develop 

cardiovascular disease (Department of Health et al., 2004), which is with more than 

1.9 million deaths each year the leading cause of death in the European Union 

(Petersen et al., 2005). The economic burden of cardiovascular disease is estimated 

at €169 billion/year in Europe (Leal, Luengo-Fernandez, Gray, Petersen, & Rayner, 

2006), which is about €372 per person each year. Regular physical activity also has 

beneficial effects on the major cardiovascular risk factors. In particular, hypertension 

can be prevented and treated by physical activity (Hagberg, Park, & Brown, 2000; 

Whelton, Chin, Xin, & He, 2002), and the blood lipid profile can be improved by 

aerobic exercise (Leon & Sanchez, 2001). 

A physically active lifestyle further is an important factor in avoiding weight 

gain throughout life, and is a significant predictor of long-term maintenance of weight 

loss after a weight loss program (Fox & Hillsdon, 2007; Wareham, 2007). Moreover, 

regular physical activity is associated with important reductions in risk of morbidity 

and mortality in those people who are already overweight or obese. These benefits 

are especially relevant in current times when the prevalence of obesity is rising at 

alarming rates in industrialized nations. In Belgium, 44% of the adult population is 

overweight (BMI > 25 kg/m2), of which 13% is diagnosed as clinically obese (BMI > 

30 kg/m2) (Bayingana et al., 2006). The proportion of overweight adults increases 

with age. For example, in Flanders 56% of men between 40 and 44 is overweight, 

but this percentage increases to 77% for men between 65 and 69 years (Philippaerts 

et al., 2006).  
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 There is compelling evidence that physical inactivity is the major causal factor 

in the increasing prevalence of type 2 diabetes (LaMonte, Blair, & Church, 2005). In 

1995 about 135 million people had diabetes worldwide (King, Aubert, & Herman, 

1998). In 2007 this figure has risen to 246 million (International Diabetes Federation, 

2007), and it is expected to rise to 380 million by 2025. Active people have a 33-50% 

lower risk to develop type 2 diabetes compared to inactive people (Department of 

Health et al., 2004), and an active and fit way of life substantially reduces the risk of 

premature death in patients with type 2 diabetes (LaMonte et al., 2005).  

 Regular physical activity reduces the overall risk to develop cancer (Hu et al., 

2005; Thune & Furberg, 2001). The strongest protective effect has been found for 

colon cancer (Friedenreich et al., 2006; Slattery & Potter, 2002). There is further 

evidence that physical activity is associated with a reduced risk of breast cancer 

(Lahmann et al., 2007; Peplonska et al., 2008) and probably also with a reduction in 

risk of lung cancer (Tardon et al., 2005).  

 Physical activity, and especially activities that stress the bones, such as 

running or jumping, helps to maintain bone density in young adults and slows down 

the decline in bone density in old age (Kohrt, Bloomfield, Little, Nelson, & Yingling, 

2004). By slowing down this decline, physical activity can delay the onset of 

osteoporosis (Ernst, 1998; Sheth, 1999), a degenerative bone disease that is 

characterized by low bone mass and that substantially increases the risk for bone 

fractures.  

 Besides these beneficial effects on physical health, regular physical activity 

also influences the quality of life by making people feel better. It is associated with a 

reduced risk to develop a clinical depression (Strawbridge, Deleger, Roberts, & 

Kaplan, 2002) and is an effective treatment of mild, moderate and severe depression 

(Harris, Cronkite, & Moos, 2006; Lawlor & Hopker, 2001). Physical activity further is 

associated with an improvement in mood (Arent, Landers, & Etnier, 2000; Berger & 

Motl, 2000), a reduction of anxiety (de Araujo, de Mello, & Leite, 2007; Petruzzello, 

Landers, Hatfield, Kubitz, & Salazar, 1991), and an increase in self-esteem (Spence, 

McGannon, & Poon, 2005). It can alleviate stress (Fleshner, 2005), improve sleep 

(Santos, Tufik, & De Mello, 2007), and enhance mental well-being (Netz, Wu, 

Becker, & Tenenbaum, 2005; Penedo & Dahn, 2005). In terms of human suffering 

these mental health effects are at least as important as the physical benefits because 

in Belgium one in four adults (24%) indicates to have psychological problems, of 

which about half (13%) suffer from a serious mental illness (Bayingana et al., 2006). 
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The health benefits of physical activity are especially relevant in the older 

segment of the population because the majority of older adults in Belgium suffer from 

at least one chronic health condition (Bayingana et al., 2006). Additional benefits of 

an active lifestyle in old age are a reduced risk of falling and an increased ability to 

perform daily activities and maintain an independent life (Keysor, 2003; Taylor et al., 

2004; Young & Dinan, 2005). There is also preliminary evidence that regular physical 

activity decreases the risk of developing cognitive impairment, dementia and 

Alzheimer’s disease (Colcombe & Kramer, 2003; Laurin, Verreault, Lindsay, 

MacPherson, & Rockwood, 2001; Rovio et al., 2005). The health benefits of physical 

activity in older adults are all the more important because the population of adults 

over the age of 65 years is increasing rapidly in industrialized nations (Hayflick, 

2000). In 2007, 17% of the Belgian population was over 65 years old. It is estimated 

that this percentage will increase up to 26% by 2050 (Nationaal Instituut voor de 

Statistiek (NIS)/FOD Economie).  

 

 

Recommended levels of physical activity and prevalence 

 

Besides knowing the benefits of regular physical activity, it is of course also 

important to know how much one should exercise to enjoy these benefits. The 

earliest physical activity recommendations were published by the American College 

of Sports Medicine (ACSM) in 1975. They stated that for cardiorespiratory fitness one 

should exercise 3 to 5 days a week for 20 to 45 minutes at a vigorous intensity 

(ACSM, 1975). Later it became clear that structured, vigorous exercise was hardly an 

achievable goal for the large majority of sedentary adults. Moreover, research had 

shown that health benefits could also be accomplished with moderate activity (Lee, 

Rexrode, Cook, Manson, & Buring, 2001). As a result, the recommendations for 

physical activity shifted from a focus on fitness towards a focus on health. The 

current health recommendations for physical activity state that every adult should 

accumulate at least 30 minutes of moderate-intensity physical activity on five days 

each week, in bouts of at least 10 minutes or engage in vigorous-intensity physical 

activity for a minimum of 20 min on three days each week. Combinations of 

moderate- and vigorous-intensity activity can also be performed to meet this 

recommendation (Haskell et al., 2007).  



Chapter 1 

 
14 

 According to a health survey in Flanders among a representative sample of 

5170 adults between 18 and 75 years old, about 50% of the population does not 

attain these recommended levels of physical activity (Philippaerts et al., 2006). For all 

age groups the proportion of inactive adults is larger in women than in men. For 

example, between the age of 40 to 44 years, 50% of men does not attain the 

minimum recommended levels of physical activity compared with 61% of women 

(Philippaerts et al., 2006). The percentages of inactive adults increase even more in 

old age. For example, in Flanders about 66% of the older adults between 65 and 69 

years is insufficiently active to enjoy positive health benefits (Philippaerts et al., 

2006).  

 

 
Figure 1. The dose-response curve: relationship between physical activity and health benefits. 

The lower the baseline physical activity status, the greater will be the health benefits 

associated with a given increase in physical activity (arrows A, B and C). From Pate et al., 

1995. 

 

It is especially this inactive part of the population that can benefit the most 

from increasing their physical activity level. That is because the health benefits 

gained from increased physical activity depend on the initial activity level (Figure 1). 

Sedentary people who increase their physical activity level will have the largest 

health benefits (A). People who are moderately active will also benefit from 

increasing their physical activity level (B), although less than their sedentary 

counterparts. Those who already meet the recommended levels of physical activity 

will obtain smaller health and fitness benefits from becoming more physically active. 
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To increase their public health impact physical activity programs should thus best be 

directed towards the sedentary part of the population. The fact that the majority of the 

adult population in Flanders belongs to this sedentary part highlights the need for 

effective physical activity interventions.  

 

 

Theoretical background 

 

Research has shown that effective physical activity interventions are usually 

theory-driven. A variety of theories and models have been used as a theoretical 

framework in the development of physical activity interventions. The first theories that 

were used in this regard are the theory of reasoned action (Fishbein & Ajzen, 1975) 

and the theory of planned behavior (Ajzen, 1991). The theories that were most widely 

used in the last two decades are the transtheoretical model (Prochaska & 

DiClemente, 1983) and social-cognitive theory (Bandura, 1986). Finally, a theory that 

is currently gaining a lot of interest in the field of health promotion is the self-

determination theory (Deci & Ryan, 2000). The social-cognitive theory, the 

transtheoretical model and the self-determination theory were chosen as theoretical 

basis for the interventions in this thesis. These theories were chosen because the 

interventions consisted of strategies (e.g. goal setting, reminders, increasing self-

efficacy, autonomy support) that were derived from these theories. However, the aim 

of this thesis was not to evaluate the validity of these theories. That is why this thesis 

does not include model testing of these three theories. In the following paragraphs, 

the social-cognitive theory, the transtheoretical model and the self-determination 

theory briefly described. 

 

Social-cognitive theory 

Social-cognitive theory is based on a dynamic and reciprocal model of 

interactions among behavior, personal factors, and environmental influences 

(Bandura, 1986). The construct of self-efficacy occupies a pivotal role in this theory. 

Self-efficacy refers to one’s confidence in his of her abilities to perform a certain 

behavior. According to this theory, self-efficacy beliefs form the foundation of human 

motivation and action (Bandura, 2004). If people don’t believe that their actions can 

produce the desired effects, they have little incentive to act or to persevere in the 

face of setbacks.  
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Social-cognitive theory posits four possible ways to develop self-efficacy: 

through mastery experiences; through observing others (i.e., vicarious learning); 

through social persuasion; and by reducing people’s stress reactions and altering 

their negative emotional feelings. There are two levels at which a sense of personal 

efficacy can affect human health (Bandura, 1998). At the first level, people’s self-

efficacy to deal effectively with potential stressors activates biological systems that 

mediate health and disease. If people believe that they cannot control aversive 

events, they experience distress. The biological reactions that accompany 

uncontrollable stressors tend to impair the functions of the immune system in ways 

that can increase susceptibility to illness (Herbert & Cohen, 1993). The second level 

is concerned with people‘s beliefs in their efficacy to control their health habits. These 

beliefs influence the willingness of people to change their health habits, the effort 

they put into it and their vulnerability to relapse.  

Although self-efficacy is considered as the core construct of social-cognitive 

theory, it is certainly not the only determinant that is assumed to regulate motivation, 

affect and behavior. Other determinants proposed by this theory with regard to health 

promotion include knowledge, outcome expectations, goals, and perceived 

facilitators and impediments (Bandura, 2004). Knowledge of health risks and benefits 

is regarded as the precondition for change. People will not change their unhealthy 

habits if they are unaware how these habits affect their health. Health behavior is 

also affected by the outcomes people expect from their actions. These outcome 

expectations include physical outcomes such as pleasant sensory experiences or 

pain, and material losses or benefits; social outcomes such as approval of 

disapproval by significant others; and positive and negative self-evaluative reactions.  

Personal goals are another guide for health behavior. Long-term goals have 

an orienting function while short-term goals help people succeed by regulating effort 

and guiding action in the here and now. Changing health habits would be easy if 

there were no obstacles to surmount. Hence, perceived facilitators and impediments 

are another determinant of health habits. Some barriers are personal while others, 

such as the unavailability of health resources, are founded in health systems.  

Among these determinants self-efficacy is considered as the key determinant 

because it affects behavior not only directly, but also indirectly through its influence 

on the other determinants. For example, people with a high level of self-efficacy set 

higher goals for themselves, expect favorable outcomes, and persevere in the face of 
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difficulties. Figure 2 shows how the different determinants affect each other 

according to the socio-cognitive causal structure.  

Research that examined the relationship between the constructs of social 

cognitive theory and physical activity consistently found a significant relationship 

between self-efficacy and physical activity behavior (Keller, Fleury, Gregor-Holt, & 

Thompson, 1999; Lewis, Marcus, Pate, & Dunn, 2002). Support for relationships 

between the other constructs and self-efficacy has also been found, but has been 

less consistent (Anderson, Wojcik, Winett, & Williams, 2006; Hortz & Petosa, 2008; 

Rogers et al., 2004). Intervention studies further demonstrated that programs based 

on social-cognitive theory, and especially those designed to increase self-efficacy, 

were effective in increasing physical activity (Griffin-Blake & DeJoy, 2006; Keller et 

al., 1999; Rogers et al., 2005).  

 

 

 

Figure 2. Relationships between the different determinants of behavior according to the 

social-cognitive theory (Bandura, 2004) 

 

  

Transtheoretical model 

The transtheoretical model integrates key constructs from various other 

theories, e.g., self-efficacy from social-cognitive theory, hence the name 

transtheoretical model. According to this theory, behavior change is a dynamic 

process that occurs through a series of stages that represent different levels of 

Self-efficacy 

Facilitators 
Impediments 

Goals Behavior 

Outcome expectations 
     Physical 
     Social 
     Self-evaluative 
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readiness for a behavior (Prochaska & DiClemente, 1983). People who try to change 

their behavior progress through these stages in a cyclical pattern. In the 

precontemplation stage, individuals have no intention to change their behavior in the 

foreseeable future. People in the contemplation stage seriously consider changing 

their behavior in the next six months. Preparation is the stage in which individuals 

start to make small changes and intend to really take action in the next month. In the 

action stage, individuals are actively engaged in changing their behavior. Finally, 

maintenance is the stage in which individuals have successfully changed their 

behavior for at least six months.  

Each stage transition is associated with specific changes in three core 

constructs: decisional balance, self-efficacy and processes of change. Decisional 

balance is the weighing of the pros and cons, or benefits and costs for performing a 

behavior. This construct is especially relevant during the first three stages of change. 

In the precontemplation stage the cons of changing behavior always outweigh the 

pros. During the contemplation and preparation stage the balance starts shifting in 

the advantage of the pros. In the action and maintenance stage, the pros outweigh 

the cons (Marcus, Rakowski, & Rossi, 1992; Prochaska et al., 1994).   

Self-efficacy refers to one’s confidence in his or her abilities to perform a 

certain behavior in a broad range of situations. Self-efficacy gradually increases 

across the stages from precontemplation to maintenance. It is especially important 

during the action stage because in this stage one’s confidence in staying physical 

active is still strongly dependent of the difficulty of the situation, which explains the 

high risk of relapse during this stage (Marcus, Eaton, Rossi, & Harlow, 1994; Marcus, 

Selby, Niaura, & Rossi, 1992).  

Processes of change are covert or overt activities that individuals use to 

modify their experiences and environments in order to change their behavior (Marcus 

& Simkin, 1994). These processes can be organized in experiential and behavioral 

processes of change. Experiential processes are important in predicting progress in 

the early stages of change and include consciousness raising (e.g., reading articles 

about physical activity to learn more about it), dramatic relief (e.g., getting afraid of 

the health consequence of being physically inactive), environmental reevaluation 

(e.g., realizing that regular physical activity plays a role in reducing health care 

costs), self-reevaluation (e.g., feeling better about oneself when one is regularly 

active), and social liberation (e.g., noticing that many people are acknowledging the 

importance of physical activity). Behavioral processes are more important during the 
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transitions from preparation to action and from action to maintenance. They include 

reinforcement management (e.g., appreciating the benefits of regular physical activity 

such as having more energy), helping relationships (e.g., having friends who 

encourage physical activity), self liberation (e.g., making commitments to be 

physically active), stimulus control (e.g., using a calendar to schedule physical 

activity sessions), and counter conditioning (e.g., going for a walk instead of taking a 

nap when one feels tired). 

The relative importance of these constructs during the different stage 

transitions leads to the premise that an intervention will be most effective when only 

those specific changes that are important for that stage transition will be targeted in a 

current stage. Interventions should thus be stage-specific according to this model. 

There is sufficient evidence to confirm that stage membership is associated with 

different levels of physical activity, self-efficacy, pros and cons, and processes of 

change (Marcus & Simkin, 1994; Marshall & Biddle, 2001; Nigg & Riebe, 2002). 

However, recent research has found little evidence that individualized stage-based 

activity promotion interventions are more effective than non stage-based 

interventions (Adams & White, 2003, 2005; Naylor, Simmonds, Riddoch, Velleman, & 

Turton, 1999; Whitelaw, Baldwin, Bunton, & Flynn, 2000). Moreover, people do not 

seem to be reliable estimators of their own stage of change and delivering a stage-

based intervention to a group requires very experienced counselors, which is a 

barrier for later implementation. Therefore we chose to focus the intervention on the 

main transtheoretical constructs but not to differentiate between the stages of 

change. 

 

Self-determination theory 

Self-determination theory is an approach to human motivation that 

investigates people’s inherent growth tendencies and innate psychological needs that 

are the basis for their self-motivation. The theory postulates three basic psychological 

needs, which are innate, universal, and essential for health and well-being: the need 

for autonomy, the need for competence, and the need for relatedness (Ryan & Deci, 

2000).  

The need for autonomy refers to the desire of individuals to be the origin of 

their own behavior and engage in activities of their own choice (Deci & Ryan, 2000). 

Examples of factors that infringe upon autonomy are external events such as the 

offer of a reward and general experiences of the context such as a controlling 
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classroom climate. The need for competence reflects the desire to interact effectively 

with one’s environment, to experience the opportunity to produce desired outcomes 

and prevent undesired events (Deci & Ryan, 2000). Optimal challenges, effectance-

promoting feedback, and freedom from demeaning evaluations are examples of 

events that can enhance perceived competence (Ryan & Deci, 2000). Finally, the 

need for relatedness implies that individuals want to feel connected with significant 

others, or have the feeling that one belongs to a given social milieu (Deci & Ryan, 

2000). Examples of factors that promote relatedness are warm and caring 

environments, and social support from significant others.  

Self-determination theory posits that different levels of need satisfaction are 

associated with different types of motivational regulation. More specifically, the more 

satisfied the three basic needs are the more self-determined motivation will be. 

Figure 3 illustrates the taxonomy of motivational types, arranged from left to right in 

terms of the degree to which the motivations are self-determined. At the far left of the 

continuum is amotivation, the concept that captures the relative absence of 

motivation. At the far right of the continuum is intrinsic motivation, the doing of an 

activity for its inherent satisfactions. Intrinsic motivation represents the prototypic 

instance of self-determination. Extrinsically motivated behaviors lie in the continuum 

between amotivation and intrinsic motivation and vary in the extent to which they are 

self-determined.  

When people are amotivated they do not act at all or act without intent, they 

just perform the motions. Amotivation may result from the belief that one lacks the 

ability to perform the behavior, from the conviction that the proposed strategy will not 

bring forth the desired outcomes, or from the perception that there is no contingency 

between ones actions and the outcomes of their actions.  

The least self-determined type of extrinsic motivation is called external 

regulation. In this case the behavior is regulated through external means such as 

rewards and constraints. People experience externally regulated behaviors as 

controlled or alienated, and their actions have an external perceived locus of control. 

For example a patient who starts to exercise because his doctor said his should. 

Introjected regulation is a second type of extrinsic motivation. Introjection 

involves internalizing the reasons for his or her actions. Behaviors regulated by 

introjection are performed mainly to avoid guilt or anxiety or to attain ego 

enhancements such as pride. Although motivation is internal, introjected behaviors 

still have an external locus of causality because pressure, in this case self-imposed 
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Figure 2. Taxonomy of motivational types according to the self-determination theory 
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pressure, is still the main source of the motivation. An example of introjected 

behavior is an individual who is regular active because she is afraid to put on weight.  

A more autonomous form of extrinsic motivation is identified regulation. With 

this type of extrinsic motivation, the behavior arises out of choice. When people 

display identified regulation, they highly value the activity, and judge it to be 

important. The activity is performed freely even if it is not pleasant in itself. For 

example an individual might join a fitness centre because she thinks it is a good way 

to make new friends.  

The most self-determined form of extrinsic motivation is integrated regulation. 

With integrated regulation the behavior is emitted out of choice, but contrary to 

identified regulation the choice represents a harmonious part of the self of the 

individual. Integration occurs when identified regulations are fully assimilated to the 

self, which means they have been evaluated and brought into congruence with one’s 

other values and needs. Behaviors regulated by integration shares many qualities 

with intrinsic motivation, although they are still considered extrinsic because they are 

done to attain separable outcomes rather than for their inherent enjoyment. An 

example of integrated regulation is an individual who exercises regularly because he 

feels it is important to stay in shape.  

Finally, intrinsic motivation is the most autonomous or self-determined form of 

motivation. It refers to performing an activity purely for the pleasure and satisfaction 

derived from the activity and reflects the human tendency to seek out novelty and 

challenges, to extend and exercise one’s capacities, to explore, and to learn (Ryan & 

Deci, 2000). An example of intrinsic motivation is a person who goes swimming 

because he enjoys feeling his body gliding through the water.  

Recent evidence has indicated that fulfillment of the three psychological 

needs was associated with more self-determined motivational regulations guiding 

exercise behavior and that these motivational regulations can predict exercise 

behavior (Edmunds, Ntoumanis, & Duda, 2006; Milne, Wallman, Guilfoyle, Gordon, & 

Courneya, 2008; Thogersen-Ntoumani & Ntoumanis, 2006; Wilson, Rodgers, 

Blanchard, & Gessell, 2003). The results of the first physical activity intervention 

studies based on self-determination theory are promising (Fortier, Sweet, O'Sullivan, 

& Williams, 2007; Levy & Cardinal, 2004; Wilson et al., 2005) but more research is 

needed to ascertain the usefulness of this theory for changing physical activity 

behavior.  
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Taking implementation into account 

 

Behavior change theories are used as theoretical framework for physical 

activity interventions to increase the effectiveness of these interventions. However, in 

order to have a public health impact, physical activity interventions should not only be 

effective, they should also be implemented on a large scale. Hence, when developing 

an intervention it is crucial to take implementation possibilities into account. However, 

effectiveness and implementation possibilities are often opposing factors. For 

example, according to a recent review booster sessions by phone, mail or internet 

facilitate the long-term effectiveness of physical activity interventions (Müller-

Riemenschneider, Thomas Reinholda, Nocona, & Willicha, 2008).  On the other 

hand, implementing booster sessions requires more financial and human resources 

from health institutions and health practitioners. Finding an adequate balance 

between effectiveness and implementation possibilities therefore is an important 

challenge in the development and evaluation of physical activity interventions.  

The focus on implementation in this thesis originates in the fact that the 

studies were carried out under the authority of the Policy Research Centre ‘Sport, 

Physical Activity and Health’, with financial support of the Flemish Government. By 

consequence, the required output did not only include results regarding the 

effectiveness of the interventions, but also concrete policy and implementation 

guidelines. Although this thesis concentrates on the results regarding effectiveness, a 

description on how implementation possibilities were taken into account is also in 

place here. 

There are several strategies that can facilitate the implementation of a 

physical activity intervention. In the following paragraphs the four major strategies 

that were used in the interventions in this thesis are briefly described. Although this 

kind of methods are regularly used in physical activity interventions (e.g., Duvall, 

Dinger, Taylor, & Bemben, 2004; Eakin, Lawler, Vandelanotte, & Owen, 2007) they 

are seldom explicitly referred to as strategies to facilitate implementation. This term 

was used here to highlight the need to take implementation into account and to 

facilitate comparisons between the interventions in terms of the efforts that were 

made for later implementation.  

  A first strategy to facilitate implementation is helping participants to integrate 

more physical activity into their daily lives instead of offering structured exercise 

sessions. The so-called lifestyle interventions that allow a person to choose between 
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a large variety of leisure, occupational and household-activities to accumulate 30 

minutes of moderate-intensity activity each day, originated as a consequence of the 

shift in focus between the fitness and health recommendations of physical activity. 

Research showed that these lifestyle physical activity interventions are effective in 

increasing physical activity and fitness levels (Dunn, Andersen, & Jakicic, 1998).  

Home-based lifestyle interventions are also particularly suitable for older 

adults because moderate intensity lifestyle activities are easily accessible and 

because research has indicated that older adults prefer to be physically active 

outside formal class-groups (Mills, Stewart, Sepsis, & King, 1997). Another 

advantage of lifestyle interventions is that after the intervention ends people can 

continue their physical activity routine and do not need to change from a structured 

setting to another setting. This is believed to facilitate long-term adherence to the 

physical activity program (Perri, Martin, Leermakers, Sears, & Notelovitz, 1997).  

A lifestyle program usually consists of several group or individual sessions 

with a counselor or coach. During the first session(s) an individualized physical 

activity program is set up in accordance with the preferences and habits of the 

participant. The following sessions are often more support sessions in which 

adherence to the program is evaluated and solutions for relevant barriers are 

discussed. This support can take different forms, such as face-to-face contacts, 

telephone calls or e-mail contacts. In terms of implementation possibilities telephone 

calls require less time and effort from both the coach and the participant than face-to-

face contacts. Using telephone support instead of face-to-face support can thus be 

seen as a second strategy to facilitate implementation.  

 A third strategy to facilitate later implementation is to make use of existing 

structures (e.g., work settings or socio-cultural organizations) and communication 

channels (e.g., monthly newsletter). Additional advantages of using existing 

structures and communication channels are that it increases the chance of reaching 

less motivated sedentary people and facilitates the use of social support because of 

the existing social networks and friendships between the members of an 

organization. 

A final strategy that was used in this thesis to increase the implementation 

possibilities of an intervention is to limit the personal contact between the counselor 

or coach and the participants. Limiting these contact hours decreases the costs of 

the intervention. Given that the financial resources for physical activity promotion are 

often limited, it is easier to implement cheaper interventions.   
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Interventions  

 

As mentioned in the first paragraphs of this chapter, the aim of the present 

doctoral thesis was to evaluate the effectiveness of three lifestyle physical activity 

interventions. Table 1 summarizes the main characteristics of these interventions and 

lists the variables that were used to assess the effects of these interventions. 

Furthermore, in the following paragraphs the content of the interventions is briefly 

described along with a short illustration of their theoretical basis and the 

implementation strategies that were used in these interventions.  

 

 Coaching program 

 The coaching program was a 3-month lifestyle program, which included one 

individual face-to-face intake session, a printed brochure and four individual support 

contacts. During the intake session the coach devised an individualized physical 

activity program in accordance with the preferences and habits of the participant. The 

main goal was to attain the recommended amount of physical activity by integrating 

more physical activity into the daily life of the participant. The coach further provided 

the participant with a 20 page colorful brochure. This brochure included information, 

tips and examples on how to become more physically active. The informational 

brochure was based on the ‘Jump Start to Health’ booklets by Marcus et al. (1998). 

During the following three months the coach contacted the participants four 

times: two times during the first month to ensure a good start; and one time in the 

second and the third month. During these contact moments the coach evaluated with 

the participant how the exercise program was going. They discussed relevant 

barriers and adapted the physical activity program if necessary. These contact 

moments were either all face-to-face or all by telephone. 

The intake session and the support contact moments were theoretically based 

on the self-determination theory. More specifically, the coach tried to stimulate the 

more-self-determined forms of motivation, and especially intrinsic motivation by 

increasing the perceived competence and autonomy of the participants. Perceived 

competence was stimulated by starting with concrete and attainable goals, which 

were gradually increased in difficulty when they were reached successfully. 

Perceived autonomy was stimulated by letting participants choose their own activities 

and by gradually decreasing the support of the coaches in order to make the 

participants self-supportive.  



 

 
 

Table 1. Characteristics of the interventions 
 Coaching program Lifestyle intervention for older adults Minimal-contact intervention 

Duration 3 Months 11 Months 6 Months 

Content 1 Individual intake  
4 Telephone contacts 
Brochure 

1 Group session 
2 Individual intakes 
5 Practice sessions 
16 Telephone contacts 
Brochure 

1 Group session 
5 Reminder letters 
Brochure 

Theoretical basis Transtheoretical model 
Social-cognitive theory 
Self-determination theory 

Transtheoretical model 
Social-cognitive theory 
Self-determination theory 

Transtheoretical model 
Social-cognitive theory 
 

Implementation 
strategies 

Lifestyle approach 
Telephone support 
 

Lifestyle approach 
Telephone support 

Lifestyle approach 
Minimal-contact 
Integrated in women’s organization 

Comparison group Same program with face-to-face 
support 

Structured exercise intervention 
Control group 

Control group 

Participants University employees Adults over 60 years Members of a women’s organization 

Measurements Pretest 
Posttest 

Pretest 
Posttest 
1-year Follow-up 

Pretest 
Posttest 

Physical activity 
outcomes 

Self-reported physical activity Self-reported physical activity 
Accelerometers 
Pedometers 

Self-report physical activity 
Accelerometers 
 

Psycho-social outcomes Trait anxiety 
Self-efficacy 
Social support 

Global self-esteem 
Physical self-perceptions 

Trait anxiety 
Psychological well-being 
Physical well-being 

Mediators  Self-efficacy Self-efficacy 
Processes of change 
Pros and cons 
Social support 
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The brochure was mainly based on the transtheoretical constructs and 

included among others a discussion on the reasons to be active or not (decisional 

balance), tips on how to find solutions for personal barriers to be physically active 

(increase self-efficacy) and information on the use of reminders and rewards as tools 

to stay active (processes of change).  

The first strategy to facilitate implementation that was used in this intervention 

was the integration of physical activity into the daily lives of the participants. The 

second strategy was the use of telephone support instead of face-to-face support. 

More specifically in the first intervention study (Chapter 2) we examined whether the 

coaching program with telephone support was as effective as the coaching program 

with face-to-face support.  

 

Lifestyle intervention for older adults 

The lifestyle intervention was an 11-month home-based program in which 

participants were stimulated to integrate physical activity in their immediate 

environment during their daily routines. The program started with a collective 

session. During this session general information concerning endurance, strength, 

flexibility and balance training was given. Participants further received an information 

brochure and were taught how to use a pedometer and how to check their heart rate. 

The collective session was followed by an individual session with one of the two 

instructors, in which a program was set up adapted to the participant’s needs, 

preferences and experiences. The program consisted of endurance, strength, 

flexibility and balance training. The endurance training comprised activities like 

walking, jogging, cycling, swimming and other cardiovascular exercises. For the 

strength, flexibility and balance training, participants received a booklet with a variety 

of exercises, all illustrated by a picture or photograph. Out of this booklet appropriate 

exercises were chosen. For strength training at home, without specific instruments, 

the participants had to use elastic tubes and their own weight. During a consecutive 

individual session with an exercise psychologist the individual program was 

integrated in the daily routines of the participant. This was done by examining in 

detail the daily routine of the participant and deciding concretely on which moments 

there was time for physical activity, in accordance with the preferences of the 

participant. The psychologist further gave information on how to persist in being 

physically active and how to anticipate possible barriers.  



Chapter 1 

 
28 

During the course of the program, the participants were supported through 

phone calls by the instructors, initially every two weeks and later once a month (16 

phone calls in total). On demand of some participants, 5 monthly collective sessions 

were organized to ensure correct performance of the strength, flexibility and balance 

exercises. These sessions were optional and were attended by about half of the 

participants in the lifestyle group. The intensity and volume of the training load was 

increased progressively during the intervention period in accordance with the 

guidelines for exercise programs for elderly of the American College of Sports 

Medicine (ACSM, 2006). 

This lifestyle program included elements from the self-determination theory, 

the transtheoretical model, and the social-cognitive theory. For example, an 

important focus of this program was to make the participants self-supportive by 

gradually increasing their autonomy and decreasing the support. The participants 

further got the opportunity to choose their own activities and time schedule. These 

are all strategies of the self-determination theory to support autonomy. An example of 

a strategy derived from the transtheoretical model was teaching participants how to 

anticipate possible barriers. Furthermore, mastery experiences were stimulated by 

setting attainable goals, which were gradually increased in difficulty when they were 

reached successfully. This is a way to develop self-efficacy according to the social-

cognitive theory.  It should be noted however, that most strategies are not exclusively 

linked to one theory. For example increasing self-efficacy is an element of social-

cognitive theory, but it also an important construct in the transtheoretical model and 

the self-determination theory where it is labeled perceived competence. 

This lifestyle intervention included the same strategies to facilitate 

implementation as the coaching program, that is, the lifestyle approach and 

telephone support. However, in contrast to the coaching program, it was 

implemented in older adults and it was compared to a structured exercise 

intervention and a no-intervention control group.  

 

Minimal-contact intervention embedded in a socio-cultural organization 

The minimal-contact intervention consisted of one intervention meeting, a 

self-help booklet, and five monthly reminders. The intervention was integrated in the 

structures of a socio-cultural women’s organization. Therefore, it was developed in 

close cooperation with different levels of the organization. The aim was to give the 



General Introduction 

 29 

members of this organization information on why and how to incorporate more 

physical activity in their daily lives.  

The intervention meeting lasted for 90 minutes, which is comparable to other 

meetings of this organization. It followed the usual structure (i.e., same starting hour, 

same duration including a coffee break, with an emphasis on both information and 

interaction) and was held at their usual meeting point in the village. The meeting was 

guided by a researcher and consisted of the following elements: a) a presentation of 

the benefits of regular physical activity and the recommendations for moderate and 

vigorous physical activity; b) goal setting exercises resulting in an individually tailored 

physical activity contract for the next 6 months; c) explanation of an exercise 

calendar for self-monitoring; d) interactive discussions on barriers, reminders and 

rewards; and e) information about the use of pedometers. The self-help booklet was 

developed by the authors and was based on the ‘Jump Start to Health’ booklets by 

Marcus et al. (1998). This booklet consisted of 20 colorful pages with many pictures 

and similar information as provided during the meeting (i.e., benefits, norms, goal 

setting, barriers, tips for maintenance). 

Afterwards, participants received five monthly reminder letters in the form of 

two A4-pages with encouragements and tips to stay physically active, in which the 

essential information of the meeting and the self-help booklet was repeated and 

elaborated.  

 The minimal-contact intervention was theoretically based on the 

transtheoretical model and socio-cognitive theory. Examples of strategies derived 

from the transtheoretical model were the discussion the benefits and barriers of 

physical activity (decisional balance) and the use of the processes of change (e.g., 

rewarding yourself, committing yourself, using reminders). Examples of strategies of 

the social-cognitive theory were the use of personal goals and motivating social 

support by making use of the existing social networks and friendships between the 

members of the organization.  

 In this intervention maximal attention was paid to facilitating implementation. 

An important strategy in this regard was to make use of the existing structures and 

communication channels of a socio-cultural organization. A second strategy to 

increase the implementation possibilities of this intervention was to limit the personal 

contact between the research staff and the participants to one group meeting. 

However, the risk of such minimal-contact interventions is that they might not be as 

effective as interventions with personal support. On the other hand, interventions with 
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small effects that are implemented on a large scale have a larger public health 

impact than interventions with large effects that are not implemented after the study 

ended. To evaluate the effects of this minimal contact intervention it was compared to 

an assessment-only control group in the third intervention study (Chapters 5-7). 

 

 

Objectives and outline of the thesis 

 

This thesis consists of a collection of articles that are published, in press, or 

under editorial review. All articles have a specific research question and were written 

to stand alone. However, because some articles proceeded from the same 

intervention study, there might be some overlap between the different articles. In the 

following paragraphs the objectives and outline of the thesis are described.  

In Chapter 2 we examined the effectiveness of the 3-month lifestyle coaching 

program with face-to-face support versus the same program with telephone support. 

Sixty-six university employees participated in the study, which was part of a larger 

physical activity promotion campaign of the university. The effectiveness of the 

programs on both physical activity and some mental health variables were assessed. 

In addition, the differences between the two groups in satisfaction with the programs 

were studied in a process evaluation.  

In Chapters 3 and 4 we evaluated the effects of the lifestyle physical activity 

intervention and a structured exercise intervention in adults over 60 years old. 

Participants were randomly assigned to the lifestyle intervention (n = 60), including 

an individualized home-based physical activity program, or to a structured exercise 

intervention (n = 60), consisting of three supervised sessions each week in a fitness 

center. Results of both programs were compared with a separately recruited matched 

control group (n = 66). Measurements took place at baseline (pretest), immediately 

after the 11-months interventions (posttest), and one year after posttest (follow-up). 

The objective in Chapter 3 was to evaluate the effects of both interventions 

on physical activity in older adults. Physical activity was measured with self-report 

questionnaires, pedometers, and accelerometers. Because an important focus of the 

lifestyle program was to make the participants self-supportive, we expected that 

these participants would have less difficulty in adhering to their program after the 

termination of the interventions than the participants in the structured exercise group.  
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In Chapter 4 we examined some psychological effects of both programs. The 

first objective of this study was to evaluate the short- and long-term effects of the 

lifestyle intervention and the structured exercise intervention on multidimensional 

self-esteem in older adults, in comparison with a control group. The second objective 

was to examine the structure of the Exercise and Self-Esteem Model (EXSEM) in 

older adults for as well short-term as long-term changes in physical activity and self-

esteem.  

 In Chapters 5 to 7 the results of the minimal-contact physical activity 

intervention that was maximally integrated into the existing structures of a women’s 

organization are described. The intervention included one group meeting, a self-help 

booklet, and five monthly reminder letters and was implemented in four units (n = 

188) of a rural women’s organization. Two other units (n = 114) served as control 

group. The intervention was theoretically based on the transtheoretical model and 

social-cognitive theory. Measurements took place at baseline (pretest) and at 6 

months (posttest).  

 The objective in Chapter 5 was to evaluate the effectiveness of this 

intervention in increasing the physical activity of the participants. Physical activity 

was assessed with accelerometers and the International Physical Activity 

Questionnaire (IPAQ).  

 In Chapter 6 the psychological effects of this minimal-contact intervention 

were examined. In particular, we evaluated the effects of the intervention on 

psychological well-being, physical well-being and trait anxiety. A second objective of 

this study was to examine whether changes in mental health were mediated by 

changes in physical activity and/or changes in some observed psychosocial 

constructs (perceived benefits, perceived barriers, processes of change, self-efficacy, 

and social support). 

The objective of the study in Chapter 7 was to examine, with statistically 

sound methods and an objective assessment of physical activity, the mediators of 

changes in physical activity that resulted from the minimal-contact lifestyle physical 

activity intervention. The proposed mediators (i.e., perceived benefits and barriers of 

physical activity, processes of change, self-efficacy, and social support) were derived 

from the transtheoretical model and social-cognitive theory. Because the intervention 

was developed to change these constructs, it was hypothesized that changes in 

these psychosocial constructs would mediate changes in physical activity.  
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  Finally, in Chapter 8 the main findings and conclusions are summarized and 

discussed. Furthermore, a short overview of the implementation of the interventions 

is given followed by some practical implications and recommendations for future 

research.  
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Abstract 

 

Background: Follow-up support increases the effectiveness of physical activity 

interventions. This study evaluates the effectiveness of two support modes on 

physical activity and mental health. 

Methods: University employees were randomly assigned to a coaching 

program with four face-to-face (N = 33) or telephone-based (N = 33) support 

contacts. Both programs included an initial face-to-face intake session and an 

informational brochure. Physical activity, trait anxiety, self-efficacy and social support 

were measured by self report before and after the intervention that lasted 3 months.  

Results: Both groups increased leisure-time physical activity, self-efficacy and 

social support and decreased sitting time and trait anxiety. The only significant time 

by group interaction was found for active transportation. More specifically, 

participants in the face-to-face group reported a significant increase in their active 

transportation from pretest to posttest, while participants in the telephone group 

reported no significant change. 

Conclusions: Both face-to-face support and telephone support proved to be 

effective in increasing the physical activity level and mental health of university 

employees.  
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Introduction 

 

Numerous studies and reviews have established that people who are 

physically active on a regular basis have a decreased risk of developing several 

highly prevalent and serious diseases such a cardiovascular diseases, hypertension, 

diabetes, osteoporosis, obesity and several forms of cancer (Briffa et al., 2006; Ernst, 

1998; Hu et al., 2005; Sigal, Kenny, Wasserman, Castaneda-Sceppa, & White, 2006; 

Wallace, 2003). In addition to these positive effects on physical health, being 

regularly active also has beneficial effects on mental health. It reduces depression 

and anxiety and is associated with increased self-esteem and well-being (Antunes, 

Stella, Santos, Bueno, & de Mello, 2005; Byrne & Byrne, 1993; Spence, McGannon, 

& Poon, 2005; Stathopoulou, Powers, Berry, Smits, & Otto, 2006).  

 Despite the documented health benefits of physical activity, a large and still 

growing number of people in industrialized societies remains sedentary (Varo et al., 

2003). In a recent study in Flanders with 5170 adults between 18 and 74 years old, it 

was found that at least 40% of men and 66% of women in all age categories lived 

sedentary lives (Wijndaele et al., 2006). These figures stress the need for effective 

physical activity interventions.  

 In the past decades lifestyle interventions have received more and more 

attention in the physical activity promotion literature (Dunn, Andersen, & Jakicic, 

1998). Lifestyle interventions allow a person to choose between a large variety of 

leisure, occupational and household-activities to accumulate the recommended 30 

minutes of moderate-intensity physical activity each day (Pate et al., 1995). This 

implies that every individual has a different physical activity program, tailored to his or 

her preferences and possibilities. Such an individually tailored program can best be 

set up in cooperation with a counselor or personal coach (Proper, Hildebrandt, Van 

der Beek, Twisk, & Van Mechelen, 2003; van Wier et al., 2006) because formulating 

concrete and achievable goals has proven to be a very important step in behavior 

change (Shilts, Horowitz, & Townsend, 2004; Strecher et al., 1995). However, 

research has shown that advice or exercise prescription alone is often not enough for 

sustained increases in physical activity (Eakin, Glasgow, & Riley, 2000; Eaton & 

Menard, 1998). Follow-up support is needed to help people adhere to their exercise 

programs for longer periods of time.  

 This support can take different forms, such as face-to-face contacts, 

telephone calls or informational mailings. Results of previous research have shown 



Chapter 2 

 44

that face-to-face programs as well as telephone-based programs and mail-mediated 

programs can be effective in increasing physical activity levels among participants 

(Cardinal & Sachs, 1996; Eakin, Lawler, Vandelanotte, & Owen, 2007; Green et al., 

2002; Jeffery, Wing, Thorson, & Burton, 1998). However, few studies have evaluated 

differences in effectiveness between different forms of support. Castro, King, and 

Brassington (2001) found no differences in physical activity maintenance between a 

group who received telephone and mail support and a group who received 

predominantly mail support. By contrast, results of a study by Ball, Salmon, Leslie, 

Owen, & King (2005) showed that participants in a print-plus-telephone group 

maintained slightly higher levels of physical activity than participants in the print 

group.  

In light of these contrasting results and the poverty of studies in this area, 

more research is necessary to determine whether the mode of support influences the 

effectiveness of the intervention. This information is important because some forms 

of support are less costly and require less staff time and resources which enhances 

implementation possibilities. Therefore the aim of this study was to evaluate the 

differences in effectiveness between a face-to-face program and a telephone-based 

program. The effectiveness of the programs on both physical activity and some 

mental health variables were assessed. In addition, the differences between the two 

groups in satisfaction with the program were studied in a process evaluation.  

 

 

Method 

 

Procedure and Participants 

 The coaching project was approved by the Board of Governors of the Catholic 

University of Leuven (K.U.Leuven) and was part of a larger physical activity 

promotion campaign that was implemented during the academic year 2006-2007. 

The name of the campaign was ‘K.U.Leuven Moves’ and its goal was to motivate all 

employees to be more physically active. To reach this goal several actions were 

taken such as plotting walking and cycling routes of about 30 minutes around the 

campus, placing prompts to use the stairs at elevator doors, sending an informational 

brochure about physical activity promotion to all departments, and organizing a ‘start-

to-run’ during lunch time. In order to promote these actions at the work floor, every 

department of the university had to choose a sport promoter who would motivate his 
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or her co-workers to participate in relevant actions during the campaign. These sport 

promoters were chosen on a voluntary basis by the head of each department. They 

were asked to motivate their sedentary co-workers to participate in the coaching 

project, as one of the actions of the campaign. However, they were not involved in 

any other aspect of the study. Information about all actions of the campaign could be 

found on the website of the campaign. All employees received an e-mail with a 

referral to this website. 

 The coaching project consisted of giving the employees the possibility to be 

guided by a personal coach for free during 3 months. The only inclusion criterion was 

not reaching the recommended amount of physical activity that is prescribed by 

ASCM/CDC (i.e. every adult should accumulate at least 30 minutes of moderate-

intensity activity each day, in bouts of at least 10 minutes) at the time of subscription. 

This inclusion criterion was formulated on the website and was checked during the 

physical activity measurement at pretest. Employees who wanted to participate in the 

coaching program could subscribe at the website. All participants of the study were 

therefore employees of the K.U.Leuven who volunteered to be guided by a personal 

coach during 3 months.  

 After the subscription period had ended, the participants were randomized 

into the face-to-face support or telephone support group. The participants were 

informed about the purpose and the procedure of the study and gave their informed 

consent. The coaches were graduate students in kinesiology who followed a course 

in exercise psychology. Every coach was responsible for two participants, one in the 

face-to-face group and one in the telephone group. Pre- and posttest measurements 

were completed before and immediately after the coaching program that took place 

from November 2006 until February 2007.  

 

Intervention 

 For both groups the coaching program started with a face-to-face intake 

session. During this session the coach devised an individualized exercise program in 

accordance with the preferences and habits of the participant. The main goal was to 

attain the recommended ACSM/CDC amount of physical activity. The coach further 

provided the employee with a 20 page colorful brochure with many pictures. This 

brochure included information, tips and examples on how to become more physically 

active. The informational brochure was based on the ‘Jump Start to Health’ booklets 

by Marcus et al. (1998). 



Chapter 2 

 46

During the following three months the coach contacted the participants four 

times: two times during the first month to ensure a good start; and one time in the 

second and the third month. During these contact moments the coach evaluated with 

the participant how the exercise program was going. They discussed relevant 

barriers and adapted the exercise program if necessary. In the face-to-face group 

these four support contacts were in person. In the telephone group the support was 

given by telephone only.  

  The coaches were trained during class courses. They received six hours of 

training spread over three weeks before the start of the project. During the project 

they had to hand in a written report after each contact moment. Feedback was given 

in the weekly class course, during which there was also time for questions and 

discussion. The intake session, support contacts and informational brochure were 

based on several behavioral strategies that have proved to be effective in physical 

activity promotion such as discussing benefits and barriers, increasing self-efficacy, 

goal setting, self-monitoring, and increasing social support (Krummel et al., 2001; 

Marcus & Forsyth, 2003; Saelens et al., 2000). 

 

Measurements    

Physical activity: Physical activity was measured using the International 

Physical Activity Questionnaire (IPAQ). The IPAQ was developed by an international 

group of physical activity assessment experts as an instrument for measuring health-

related physical activity suitable for both research and surveillance. This 

questionnaire proved to possess acceptable measurement properties:  test-retest 

repeatability had a Spearman's rho that clustered around 0.8; criterion validity had a 

median rho of about 0.30;  with respect to the concurrent validity, significant 

correlations were observed between the IPAQ and an activity monitor (rho = 0.55) 

and between the IPAQ and a physical activity log book (rho = 0.67) (Craig et al., 

2003; Hagstromer, Oja, & Sjostrom, 2006).  The long ‘last 7 days recall’ form, that 

assesses physical activities during the last 7 days as a whole, was recommended for 

research and used in this study. The IPAQ records moderate and vigorous physical 

activity in four domains: job-related physical activity; active transportation; physical 

activity during housework and garden activities; and leisure-time physical activity. 

The questionnaire also includes a separate measurement of time spent sitting.  To 

limit overreporting, which can be a problem with self-report questionnaires 

(Fogelholm et al., 2006; Rzewnicki, Auweele, & De Bourdeaudhij, 2003), the IPAQ 
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was administered in a personal interview. Moreover, the interviewers were trained to 

verify all improbable answers. 

 

Trait anxiety: The Spielberger state-trait anxiety inventory (STAI) is a self-

report questionnaire that includes separate measurements of state and trait anxiety 

(Spielberger, Gorsuch, Lushene, Vagg, & Jacobs, 1983). In this study the Dutch 

version of this questionnaire (Van der Ploeg, 2000) was used and only trait anxiety 

was measured. Trait anxiety is described as a general tendency to respond with 

anxiety to perceived threats in the environment (Van der Ploeg, 2000). Participants 

indicated for 20 items how they felt in general on a 4-point Likert scale ranging from 

‘1 = almost never’ to ‘4 = almost always’. Test-retest reliabilities of the STAI ranged 

from .76 to .86. Alpha estimates of internal consistency ranged from .89 to .96, with a 

median alpha estimate of .90 (Spielberger et al., 1983).  

 

Self-efficacy: Self-efficacy was assessed with a Dutch version of the five-item 

Self-Efficacy Questionnaire (Marcus, Selby, Niaura, & Rossi, 1992). Participants 

indicated how confident they were that they would be physically active in each of five 

adverse situations on a 5-point Likert scale ranging from ‘1= not at all confident’ to ‘5 

= very confident’. Marcus and Owen (1992) reported adequate internal consistency 

(Cronbach’s α = .80) and test-retest reliability (r = .90) for this questionnaire. This 

questionnaire was supplemented with 11 statements of the Temptation Not to 

Exercise Scale (Hausenblas et al., 2001) to create a multidimensional self-efficacy 

questionnaire. These extra statements were rated on the same 5-point Likert scale.  

 

Social support: To measure social support, respondents were asked how 

strongly they believed that family or friends wanted them to be physically active (2 

items), and how frequently they perceived support from significant others with regard 

to physical activity (8 items). All items were measured on a 5-point Likert scale. This 

scale was adapted from De Bourdeaudhuij and Sallis (De Bourdeaudhuij & Sallis, 

2002) and showed adequate internal consistency across different age groups (α = 

.73 to α = .94) in their study. 

 

Process evaluation: After completion of the posttest the participants were 

asked to indicate on a 5-point Likert scale, ranging from ‘1 = not content at all’ to ‘5 = 

completely content’, how content they were with the coaching and some aspects of 
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the support contacts. They were further asked to indicate on a 5-point Likert scale 

how much they agreed with statements such as ‘I succeeded in adhering to my 

exercise program’ or ‘I would have preferred another support mode (e.g. face-to-face 

in stead of by telephone)’.  

 

Statistical analyses 

All data were analyzed with SPSS 14.0. To assess differences between 

groups at one moment in time Independent-Samples T-Tests or Chi-Square analyses 

were used. Effects on physical activity, fitness and mental health were analyzed with 

Repeated Measures ANOVAs with time (within) and group (between) as factors. This 

was followed by a within-group comparison with a Paired-Samples T-Test in case of 

a significant interaction effect.  

 

 

Results 

 

Reponse rates 

Of the 92 employees who subscribed to participate in the coaching program, 

90 were randomized. The two employees that were excluded were already too active 

at the time of subscription. Three participants dropped out from the study before 

pretest because of an illness. Nine participants were excluded from the study after 

the intake session with their coach. Reasons for exclusion were being too active (N = 

4), being pregnant (N = 2), being in treatment for an eating disorder (N = 1) or not 

being able to complete the pretest questionnaires because of language or sight 

problems (N = 3). Another 6 participants were excluded from the study after the 

coaching program because their coach had switched between different support 

modes during follow-up. The main reason for this switching was not being able to find 

an appropriate time for a face-to-face contact because of time constraints.  

Of the 71 participants who where eventually included in the study 5 

participants did not complete posttest questionnaires, either because they did not 

want to participate anymore (N = 3), because they had stopped working at the 

university (N = 1) or because the coach did not contact them anymore (N = 1). Drop-

out analyses revealed no significant pretest differences between drop outs and 

completers for any of the demographic or effect variables. Further analyses were 

thus performed on the 66 participants who were included in the study and who 
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completed pre- and posttests. Of these 66 participants 33 were supported face-to-

face, and 33 by telephone 

 

Demographic variables 

Table 1 displays demographic characteristics of the participants at pretest. 

There were no significant differences between the two groups for any of these 

characteristics.  

 
 
Table 1. Means (SD) or percentages for demographic characteristics  

Characteristic 
Face-to-face 

(N = 33) 
Telephone 
(N = 33) t or χ2 

 
P 

Age   38.8 (11.4) 39.9 (9.9) -0.415 .679 

Body Mass Index  23.8  (3.6) 25.7 (4.9) -1.807 .075 

Work category     

     Professors 9.1% 9.1% 

     Academic assistants 30.3% 30.3% 

     Technical assistants 57.6% 54.5% 

     Other 3.0% 6.1% 

0.360 .948 

 

 

Physical activity 

The means and standard deviations for the physical activity measurements 

for the two groups at pretest and posttest are depicted in Table 2. There was a 

significant interaction between time and group for active transportation (Table 2). The 

face-to-face group showed a significant increase in active transportation (t = -2.100; p 

= .044), while there was no change in the telephone group (t = 0.650; p = .520). No 

other significant time by group interactions were found. 

  For leisure time physical activity and for time spent sitting there was a 

significant main effect of time. This means that both groups significantly increased 

their leisure time physical activity and decreased their sitting time from pretest to 

posttest. There were no significant changes over time or between groups for physical 

activity at work, physical activity during household or garden activities, or total 

physical activity.   
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Table 2. Means (SD) for the IPAQ scores (min/week) at pretest and posttest (3 months) for 

both groups 

 Face-to-face 
(N = 33) 

Telephone 
(N =33) Time 

Time 
x 

group 
 Mean (SD) Median Mean (SD) Median F F 

PA at work        

     Pretest 95.6 (249.0) 0.0 111.7 (293.8) 0.0 

     Posttest 59.5 (112.8) 0.0 69.4 (91.5) 12.5 
1.946 0.012 

Active transportation        

     Pretest 109.4 (100.3) 120.0   133.0 (129.9) 110.0 

     Posttest 153.9 (137.1) 130.0 121.1 (77.4) 100.0 
1.366 4.077* 

PA in household/yard        

     Pretest 198.3 (214.1) 120.0 264.5 (427.9) 120.0 

     Posttest 206.6 (240.4) 120.0 193.0 (256.1) 90.0 
0.437 0.328 

Leisure time PA       

     Pretest 101.4 (164.3) 60.0 85.3 (88.1) 60.0 

     Posttest 177.8 (184.7) 120.0 135.0 (124.3) 150.0 
6.904* 0.309 

Sitting time        

     Pretest 3369.4 3300.0 3444.5 (1186.7) 3360.0 

     Posttest 3222.2 3240.0 3015.5   (973.7) 3000.0 
6.511* 1.558 

Total PA        

     Pretest 503.2 (367.5) 381.3 611.3 (544.3) 415.0 

     Posttest 607.9 (320.4) 582.5 528.0 (369.4) 400.0 
0.030 2.315 

* p<.05; PA = Physical activity 

 

 

 

Mental health 

 Table 3 displays means and standard deviations for the mental health 

variables. There were no significant interactions between time and group for any of 

these variables (Table 3). There was however a significant main effect of time for all 

mental health variables (Table 3). This indicates that in both groups there was a 

significant decrease in trait anxiety, a significant increase in self-efficacy, and a 

significant increase in social support, both for total social support as well as for social 

support measured separately for family, friends and colleagues.  
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Table 3. Means (SD) for the mental health variables at pretest and posttest (3 months) for 

both groups 

 Face-to-face 
(N = 33) 

Telephone 
(N = 33) Time 

Time x 
group 

 M (SD) Md M (SD) Md F F 

Trait anxiety       

     Pretest 38.2 (8.2) 37.0 40.0 (8.4) 37.5 

     Posttest 35.1 (7.6) 35.0 35.8 (8.3) 34.0 
 30.324*** 0.711 

Self-efficacy       

     Pretest 2.7 (0.6) 2.6 2.5 (0.5) 2.5 

     Posttest 3.1 (0.5) 3.0 2.7 (0.6) 2.8 
 13.155** 1.761 

Social support: family       

     Pretest 2.7 (1.0) 2.7 2.5 (1.0) 2.4 

     Posttest 2.9 (1.2) 2.9 3.0 (1.1) 3.2 
   9.946** 2.245 

Social support: friends       

     Pretest 2.3 (0.8) 2.2 2.3 (0.7) 2.2 

     Posttest 2.6 (0.8) 2.7 2.5 (0.9) 2.4 
   6.040* 0.178 

Social support: colleagues       

     Pretest 1.9 (0.6) 1.8 2.0 (1.0) 1.6 

     Posttest 2.4 (0.9) 2.1 2.7 (1.1) 2.8 
 30.048*** 0.283 

Social support: total       

     Pretest 2.3 (0.6) 2.3 2.3 (0.6) 2.3 

     Posttest 2.6 (0.6) 2.6 2.7 (0.7) 2.9 
 25.230*** 0.471 

* p<.05; **p<.01; ***p<.001; M = Mean, Md = Median 

 

 

Process evaluation 

Overall the participants were highly satisfied with the guidance from their 

coach, the support mode, and the number and duration of the support contacts, as 

can be inferred from the high mean values on the process evaluation questions about 

satisfaction (Table 4). There were no significant differences in satisfaction between 

the two groups.  

There was however a significant difference between the two groups in their 

agreement with the statement that they succeeded in adhering to their exercise 

program. Participants in the face-to-face group scored higher on this item and thus 

agreed more with this statement than the participants in the telephone group. The 

groups did not differ on other statements of the process evaluation such as ‘The 

support contacts were useful’.  
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Table 4. Means (SD) for the process evaluation items for both groups 

 
Face-to-face 

(N = 33) 
Telephone 
(N = 33) 

 

 M (SD) Md M (SD) Md t 

Satisfaction coaching 4.5 (0.8) 5.0 4.6 (0.5) 5.0 -0.585 

Satisfaction support mode 4.5 (0.7) 5.0 4.3 (1.0) 5.0 1.336 

Satisfaction number of support contacts 4.3 (0.8) 4.0 4.0 (1.3) 4.0 0.965 

Satisfaction duration of support contacts 4.5 (0.6) 5.0 4.5 (0.7) 4.5 0.000 

Succeeding adherence to exercise program 3.9 (0.8) 4.0 3.4 (1.0) 3.5 2.329* 

Support contacts were useful 4.3 (1.0) 4.5 4.2 (0.8) 4.0 0.143 

Preferred other support mode 1.6 (0.9) 1.0 2.1 (1.3) 2.0 -1.778 

Brochure was useful 3.4 (1.1) 3.0 3.6 (1.0) 4.0 -0.816 

* p<.05; M =  Mean; Md = Median 

 

 

Discussion 

 

The aim of this study was to evaluate the effectiveness of a physical activity 

coaching program with two different support modes: face-to-face or telephone-based. 

The results indicated that participants in both the face-to-face and the telephone-

based program significantly increased their leisure time physical activity and 

decreased their sitting time. This suggests that both programs were effective in 

motivating employees to become more physically active.  

In addition to the positive effects on physical activity, both programs had 

beneficial effects on mental health. Participants groups reported a significant 

decrease in trait anxiety and a significant increase in self-efficacy. They also reported 

to have received more social support from their family, friends and colleagues at the 

end of the program. 

The only significant difference in effectiveness that was found between the 

two groups in our study was on active transportation. The group with face-to-face 

support increased their level of active transportation during the 3-month program 

while there was no change in the telephone group. This difference may have been 

caused by the fact that most coaches went to the face-to-face contacts on foot or by 

bike (i.e., the two most used transportation modes by students in the town of 

Leuven). As a result, the coaches in this condition were already primed towards 

active transportation, which might have led them to emphasize this physical activity 
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compared with coaches in the telephone condition. There were no significant 

differences between the face-to-face and telephone-based group on any of the other 

effect variables. 

Although there was no significant difference between the groups for total 

physical activity, the face-to-face group agreed significantly more with the statement 

that they had succeeded in their exercise program than the telephone group. A 

possible explanation for these seemingly contrasting results is that the personal 

opinion of the participants concerning their successful adherence was not in 

accordance with their actual physical activity behavior. Post-hoc analyses indeed 

revealed that in the face-to-face group the personal opinion of success did not 

significantly correlate with actual changes in physical activity.  

In addition to the effect evaluation, the present study also assessed a number 

of process variables. A process evaluation can give a useful indication of the 

acceptance of an intervention and can shed light on possible flaws in the process 

that remain otherwise undetected. The high satisfaction of the participants with their 

coaches in this study suggested that the coaches did their job well, which can be a 

risk when working with non-paid students. The equally high satisfaction with both 

support modes further indicated that client satisfaction does not seem to be a crucial 

factor in the choice between face-to-face and telephone support. 

The results of the present study indicated that, apart from a minor difference 

on active transportation, the program with telephone support was as effective in 

increasing physical activity and mental health as the program with face-to-face 

support. Previous research already indicated that face-to-face support by counselors 

or personal trainers can increase exercise adherence (Proper et al., 2003; Yates, 

Anderson, Hertzog, Ott, & Williams, 2005). A recent review on telephone 

interventions for physical activity (Eakin et al., 2007) concluded that interventions with 

the telephone as the primary intervention method can also be effective. However, 

most of the studies in this review compared a telephone intervention with an attention 

or usual care control group and found significant results on physical activity. It should 

be noted that the majority of these interventions were not purely telephone-delivered 

but included other elements such as an initial face-to-face session and print 

materials. These elements were also incorporated in the present telephone-based 

program. 

Psychological effects of short interventions with follow-up support are scarce. 

Nies, Chruscial, and Hepworth (2003) compared a telephone counseling intervention 
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with a control group but, contrary to the present study, found no significant 

intervention effects on mood, social support or self-efficacy. In contrast, Anderson, 

King, Stewart, Camacho, and Rejeski (2005) found significant differences in daily 

stress reduction among women in a primary care intervention with telephone support, 

but not in men. These conflicting results and the lack of studies stress the need for 

further research on the effects of these kinds of interventions on mental health. 

Differences between face-to-face support and telephone support have not 

often been studied. Woollard, Burke, Beilin, Verheijden, and Bulsara (2003) 

evaluated the effects of three different programs on diet and blood lips in 212 

patients at cardiovascular risk. They found no significant differences between one 

year face-to-face counseling, one year of monthly telephone contacts and usual care. 

Yates et al. (2005) also found no differences on exercise adherence, heart and blood 

pressure between booster sessions at the clinic, booster sessions by phone or just 

usual care in 64 patients that recently completed cardiac rehabilitation. The results of 

these two studies can be considered as consistent with the results of our study in 

which only a minimal difference between face-to-face support and telephone support 

was found. In contrast, King, Haskell, Taylor, Kraemer, and DeBusk (1991) found 

superior long-term exercise adherence in older adults that followed a home-based 

program with regular phone calls vs. a group that followed a structured exercise 

program at the clinic. However, the groups in this study differed on more aspects 

than the support mode. Therefore, the significant results could also have been 

caused by other group differences such as home-based versus group-based 

exercise.  

A particular strength of the present study is that significant results were found 

with a short intervention that included only four support contacts. This is remarkable 

considering that Eakin et al. (2007) concluded in their review that interventions that 

last less than 6 months or include less than 6 or fewer calls are less effective than 

intervention that last longer or include 12 calls or more. A second strength of this 

study is that besides the effects on physical activity, effects on mental health were 

also assessed, and a short process evaluation was performed.  

Despite the above mentioned strengths, the limitations of the study must also 

be considered. A first limitation of the present study is that only short term effects 

were evaluated while research indicates that exercise maintenance is a bigger 

challenge than exercise adoption. Therefore, future studies should certainly address 

long term effects. A second limitation is the lack of a control group. This was a 
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consequence of the study being part of a larger physical activity promotion campaign 

at the university. Because promotion of physical activity was the primary focus of the 

program and the university board, randomization of volunteers for a program to 

become more physically active into a no-intervention control group was not 

considered appropriate during the campaign. A third limitation is the small number of 

participants who were motivated to increase their physical activity level. Our 

participants can therefore not be considered as a representative sample of the 

university staff. A final limitation is that because of practical constraints only self-

report measurements of physical activity were used. Limitations of the assessment of 

physical activity by self-report include a) inaccurate recall of activity intensity and 

duration; b) inaccurate question comprehension and interpretation; and c) social 

desirability bias (Sallis & Saelens, 2000). 

 

Conclusions 

Overall the results indicated that both a face-to-face and a telephone-based 

coaching program were effective in motivating university employees to become more 

physically activity and in improving their mental health. Because only a minor 

difference was detected between the support modes, telephone support could be the 

preferred mode in the future. Telephone interventions have proved to be effective in 

previous research and they have the advantage of requiring less time and effort from 

both the coach and the employee. However, more long term controlled studies with 

larger groups are needed to justify this choice.  

 

 

Endnote 

 

 In Table 1 no information was given about the gender distribution in the two 

groups. The face-to-face groups counted 6 men (18.2%), while there were 9 men 

(27.3%) in the telephone group. These percentages were not significantly different 

(χ2 = 0.776, p = .558). 
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CHAPTER 3  

 

Effectiveness of a lifestyle intervention and a 

structured exercise intervention in older adults 
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Abstract 

 

Objective: To evaluate the effects of a lifestyle intervention and a structured 

exercise intervention on physical activity in older adults.  

Method: Participants were randomly assigned to a lifestyle intervention (n = 

60), including an individualized home-based program supported by phone calls, or to 

a structured intervention (n = 60) consisting of three weekly supervised sessions. 

Results were compared with a control group (n = 66). Physical activity was measured 

with self-report questionnaires, pedometers, and accelerometers before the start 

(pretest), at the end (11 months, posttest) and after 23 months (follow-up). The study 

took place in Belgium from March 2004 until April 2006.  

Results: At posttest, both intervention groups had significantly increased their 

total physical activity compared with the control group. At follow-up, the lifestyle 

group showed significantly larger increases in active transportation and total steps 

than the control and structured group respectively. There were no longer significant 

differences between the structured intervention and the control group.  

  Conclusions: The structured and lifestyle interventions were equally effective 

at the end of the intervention. One year after the intervention the lifestyle group 

maintained a significant increase in physical activity, which highlights the potential of 

lifestyle programs in the battle against inactivity in older adults. 

 

 

Keywords: Intervention studies; exercise; aged; primary prevention 
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Introduction 

 

The population of adults over the age of 60 is rapidly growing in industrialized 

nations (Hayflick, 2000). A large percentage of this population is not regularly 

involved in physical activity (Kruger, Carlson, & Buchner, 2007; Philippaerts et al., 

2006). Physical inactivity is associated with an increased risk of developing serious 

health problems such as cardiovascular diseases, cancer and diabetes (Hu et al., 

2005; Sigal, Kenny, Wasserman, Castaneda-Sceppa, & White, 2006; Sundquist, 

Qvist, Johansson, & Sundquist, 2005; Wallace, 2003). This is especially relevant for 

the elderly, who carry the largest proportion of health care utilization (Hoffman, Rice, 

& Sung, 1996). Furthermore, it has been shown that regular physical activity 

improves older adults’ ability to perform their daily activities (Department of Health 

and Human Services, 1996).   

Over the past decades many physical activity interventions for older adults 

have been developed (Conn, Minor, Burks, Rantz, & Pomeroy, 2003; King, Rejeski, 

& Buchner, 1998; van der Bij, Laurant, & Wensing, 2002). Several studies have 

proven that structured group-based interventions can achieve high rates of 

participation and increase physical activity in the short-term (King et al., 1998; van 

der Bij et al., 2002). However, implementing such interventions on a large scale is 

hardly feasible, as they require a lot of time, support and organization. In addition, 

many older adults prefer to be physically active outside formal class-groups (Mills, 

Stewart, Sepsis, & King, 1997). Therefore alternative strategies are needed to 

generate a public health impact. Lifestyle programs could provide such an 

alternative. An advantage of such programs is that people learn to integrate physical 

activity into their daily lives. This makes it easier to maintain physically active after 

the intervention has ended. 

Some studies among older adults have compared lifestyle or home-based 

interventions with group-based programs or control groups (Caserta & Gillett, 1998; 

Jette et al., 1999; King, Haskell, Young, Oka, & Stefanick, 1995; Yamauchi et al., 

2005). Most of these studies focused on health outcomes. To our knowledge, the 

studies that have reported physical activity outcomes measured physical activity by 

means of self-report (Campbell, Robertson, Gardner, Norton, & Buchner, 1999; 

Caserta & Gillett, 1998). However, it has been shown that self-report and objective 

measurements can differ substantially (Dishman, Darracott, & Lambert, 1992; 

Leenders, Sherman, & Nagaraja, 2000). It is therefore advisable to combine self-
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report questionnaires with more objective techniques such as accelerometers and 

pedometers.  

Furthermore, interventions for older adults often lack long-term results (van 

der Bij et al., 2002). Long-term results are especially relevant for lifestyle programs 

as physical activities no longer need to be transferred from one structured setting to 

another setting. This is expected to facilitate long-term maintenance of physical 

activity (Perri, Martin, Leermakers, Sears, & Notelovitz, 1997).  

The present study tried to bridge the gaps of previous studies by focusing on 

both short- and long-term effects of a lifestyle and a structured exercise program, and 

by using both self-report questionnaires and motion sensors. We hypothesized that 

both interventions would increase physical activity compared with an assessment-

only control group. However, in the long term the lifestyle program would be more 

effective. 

 

 

Methods 

 

Participants 

Recruitment took place through personal letters and advertisements on local 

radio stations and in local newspapers. Letters were sent to retired university 

employees and members of socio-cultural organizations for seniors. Two hundred 

and thirty-five older adults volunteered to participate in a physical activity program.  

The control group was recruited separately for a ‘check-up of fitness/health 

status’ program. Given the scientific evidence that physical activity has a positive 

influence on health and well-being, it would have been unethical to randomize older 

adults who are willing to participate in a physical activity program into a control group 

and ask them to continue their usual, sedentary lifestyle. One hundred and one 

people volunteered for this control group. The inclusion and exclusion criteria for all 

groups are described in Table 1.  

 

Procedure 

The study was part of a larger research project by order of the Flemish 

Government. It was approved by the commission of Medical Ethics of the Katholieke 

Universiteit Leuven. A power calculation on the basis of the expected increase in 

peak oxygen uptake (VO2peak, ml/kg/min), which was a crucial parameter for other 
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parts of the project, was performed to determine the sample size. The purpose of the 

study was explained and participants gave their written informed consent.  

The participants who volunteered for a physical activity program were 

randomized into two groups with equal gender distribution. This was done by 

allocating the first man and woman who passed the medical screening to group one, 

the second to group two, the third to group one and so on. A toss of a coin 

determined to what intervention program each group was assigned.  

Because the control group was recruited differently (see above), they were 

not included in the randomization procedure. The first 60 volunteers who passed 

medical screening were accepted.  

We checked for significant between-group differences in age, education, BMI 

and VO2peak. Given that the control group was older and had a lower VO2peak, six male 

candidates were additionally allocated to the control group to remove these 

differences. To rule out seasonal effects, all measurements took place in March., i.e. 

in March 2004 (pretest), March 2005 (posttest), and March 2006 (follow-up). 

Consequently, the intervention programs lasted 11 months, from April 2004 to March 

2005. The programs were guided by the same two female instructors. Both had a 

master’s degree in kinesiology and one had an additional master’s degree in 

rehabilitation sciences. They were responsible for the planning of the measurements 

and were thus not blinded to group assignment.  

 
 
Table 1. Inclusion and exclusion criteria.  

Inclusion criteria Exclusion criteria 
1. all pathologies with contraindications for 
involvement in a training program such as 
stroke, cardiovascular disease, coronary 
bypass or stent placed at least five years ago, 
peripheral neuropathologies, serious 
rheumatism or osteoarthritis, tumors, 
diabetes, severe migraine, pathological ECG-
abnormalities 
2. intake of medication known to affect 
exercise capacity or bone density less than 
one year before the initiation of the study 

1. being over 60 years old 
2. not having participated systematically in 
any endurance or strength training in the two-
year period preceding the study 
3. not being physically active at moderate 
intensity for more than two hours a week at 
the moment of the recruitment 

3. all neurodegenerative or neuromuscular 
disorders like Parkinson’s disease or Multiple 
Sclerosis 
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Interventions 

Structured exercise intervention: The structured exercise intervention 

consisted of three weekly sessions of 60-90 minutes in a fitness center that was only 

open to participants of the study. Participants exercised in groups of 10 and were 

supervised by the two instructors. The program included endurance, strength, 

flexibility and balance training. Endurance training consisted of walking or jogging on 

a treadmill, exercising on a cycle ergo meter, or stepping. Training progression 

included a gradual increase of exercise duration from 10’ to 40’ over a 24 week-

period, while training intensity varied between 70 and 80% of the individual heart rate 

reserve. During the last 20 weeks of training, participants continued to perform 40’ of 

endurance exercise, in which continuous exercise was alternated with interval 

training.  

In each training session, participants performed 9 out of 13 strength exercises 

(25’). Initial training load (20 RM) was individually determined by the instructors. All 

exercises were performed to complete the number of repetitions with the highest 

possible load. The training intensity gradually increased from moderate (20 RM) to 

high (8 RM). At the end of each training session the participants performed 10 

minutes of static stretching and 15 minutes of posture and balance training. 

 

Lifestyle intervention: In the home-based lifestyle intervention participants 

were stimulated to integrate physical activity in their daily routines. In a collective 

session they were offered general information concerning endurance, strength, 

flexibility and balance training. Participants received an information brochure and 

were taught how to use a pedometer (Yamax Digiwalker SW-200, Yamax 

Corporation, Tokyo, Japan) and how to check their heart rate. In a consecutive 

individual session with an instructor, the participants received a physical activity 

program adapted to their needs, preferences and experiences. The endurance 

training comprised activities like walking, jogging, cycling and swimming. For strength 

training at home, the participants used elastic tubes and their own weight.  All 

strength, flexibility and balance exercises were included in a booklet, containing 

illustrative pictures and photographs. During a session with an exercise psychologist 

the individual program was integrated in the participants’ daily routines. Special 

attention was given to active transportation. The psychologist gave information on 

relapse prevention and the anticipation of barriers.  
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Participants were supported through booster phone calls from the instructors, 

initially every two weeks and later once a month (16 phone calls in total). Five 

monthly collective sessions were organized to ensure correct performance of the 

strength, flexibility and balance exercises. These sessions were optional and were 

attended by about half of the participants in the lifestyle group.  

Several behavioral strategies were included in the lifestyle program: goal 

setting, increasing autonomy, discussing barriers, increasing self-efficacy, self-

monitoring, increasing social support, and motivational interviewing (Krummel et al., 

2001; Marcus & Forsyth, 2003; Saelens et al., 2000). These strategies were derived 

from different theoretical backgrounds such as self-determination theory (Deci & 

Ryan, 2000), the transtheoretical model (Prochaska & DiClemente, 1983) and social-

cognitive theory (Bandura, 1986). An important focus of the lifestyle program was to 

make the participants self-supportive by gradually increasing their autonomy and 

decreasing the support. 

 

Control group: The control group only participated in the measurements and 

did not receive any feedback or any information on physical activity until the end of 

the study (April 2006).  

 

Measurements 

Physical activity was recorded by the RT3 Tri-axial Research Tracker 

(Stayhealthy Inc., Monrovia, CA) and the Yamax Digiwalker (Yamax, SW-200, 

Yamax Corporation, Tokyo, Japan). The RT3 is an accelerometer that measures 

motion in three dimensions and provides tri-axial vector data in activity units.  It has 

shown to be a reliable and valid monitor (Powell, Jones, & Rowlands, 2003; Powell & 

Rowlands, 2004; Rowlands, Thomas, Eston, & Topping, 2004). The inter- and intra-

instrument coefficients of variation were satisfactory (Powell et al., 2003; Powell & 

Rowlands, 2004). The intraclass correlation (ICC) between RT3s was 0.99 (Powell et 

al., 2003). The sampling time was set to one minute.  

The Digiwalker was selected to count the total steps taken each day (Bassett 

et al., 1996). At 80m/min and above, the Digiwalker gave mean values that were 

within +/- 1% of actual steps (Crouter, Schneider, Karabulut, & Bassett, 2003). The 

accelerometer and pedometer were worn for five consecutive days, starting on 

Thursday to include both week and weekend days.  
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Self-reported physical activity was measured with the Flemish Physical 

Activity Computerized Questionnaire (FPACQ). In this questionnaire the participants 

had to indicate how much time they spent performing different physical activities 

during a usual week. The adjusted version for retired people was used. The FPACQ 

has proved to be a reliable and valid questionnaire for the assessment of physical 

activity (Matton et al., 2007). In retired people, the two-week test-retest reliability for 

the various physical activity indices was fair to excellent with ICCs ranging from .57 

to .96 (Matton et al., 2007). The physical activity indices that were used in this study 

were leisure-time physical activity, active transportation, physical activity during 

household/garden activities, and total physical activity. All indices are expressed in 

average energy expenditure a week (kcal/week). This was calculated by multiplying 

the different physical activities with their MET-values (Ainsworth et al., 2000), and 

subsequently multiplying appropriate sums of these multiplications (e.g. for different 

leisure time activities) with the reported body weight. 

 

Statistical analyses 

 All data were analyzed with SPSS 14.0. To assess pretest differences 

between groups, One-Way ANOVAs and Chi-Square analyses were used. Between-

group differences in change over time were analyzed with Linear Mixed Models 

analyses with an unstructured covariance structure, time as repeated factor, and 

group and gender as fixed factors. Because all physical activity variables were 

positively skewed, square root transformations were used to normalize the 

distribution. Contrast analyses were conducted to determine differences in physical 

activity changes between groups. P-values of 0.05 were considered as statistically 

significant, except for the contrast analyses where a p-value of 0.05/3 = 0.016 was 

considered significant. We decided on studying the changes from pretest to follow-up 

compared to studying the changes from posttest to follow-up, as the main aim of the 

study was to evaluate long-term effects. All observed measurements were included 

in the analyses regardless of the participants’ adherence to the program.  
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Results 

 
Demographic variables 

There were no significant differences between the groups at pretest in age, BMI, 

years of education, or gender distribution (Table 2).   

 
 
Table 2. Means (SD) or percentages of the three groups for some demographic 

characteristics at pretest.  

Characteristic  Structured group 
n = 60 

Lifestyle group 
n = 60 

Control group 
  n = 66 

p* 

Age (years) 66.99 (4.32) 66.30 (3.99) 67.86 (5.32) NS 

Body Mass Index (kg/m2) 26.82 (3.54) 27.33 (3.74) 26.91 (3.36) NS 

Education (years) 13.22 (3.29) 12.68 (4.26) 13.86 (3.34) NS 

Gender (% males) 50% 50% 54.5% NS 
*Result of One-Way ANOVA or χ2 comparing the three groups at pretest 
 
 
Drop out  

The number of drop-outs and the reasons are shown in Figure 1. The most 

important reason was health problems. The nature of these health problems 

suggested that they were not directly related to the interventions. Drop-out analyses 

showed that the drop-out rates at posttest and follow-up were not significantly 

different between the three groups. Furthermore, there were no significant 

differences for any of the demographic or physical activity variables between 

participants who completed posttest and those who did not. Participants who 

dropped out at follow-up were significantly older (t = 2.515; p = 0.013) and less 

educated (t = -2.23; p = 0.027) than those who completed follow-up, but there were 

no differences for any of the physical activity variables.  

 

Adherence 

For the structured group it was decided that participants who followed 5 out of 

6 training sessions in two consecutive weeks, had adhered to the program. The 

lifestyle participants reported their adherence to the different components of their 

program during the phone calls. If they performed at least 80% of their program, they 

were considered adherers. In total 12 participants in the structured group and 13 in 

the lifestyle group did not adhere to their program (Figure 1). Adherence rates were 

not significantly different between the two intervention groups. 
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Figure 1. Flow chart of the study. 

Volunteered to participate in 
exercise program 

(n = 235) 

Were randomized into the two intervention 
groups and completed pretest 

(n = 120) 
 

Volunteered to participate in 
measurements 

(n = 101) 

Completed pretest 
(n = 66) 

Discontinued participation (n = 10) 
Reasons to decline: 

- health problems (n = 6)  - lack of motivation  (n = 4) 

Structured group 
completed posttest 

(n = 58) 
- 48 adherers 

- 10 non-adherers 

Lifestyle group 
completed posttest 

(n = 55) 
- 47 adherers 

- 8 non-adherers 

 
Control group 

completed posttest 
(n = 63) 

Discontinued participation (n = 35) 
Reasons to decline: 

- health problems (n = 16)  - lack of motivation  (n= 7) 
- time constraints (n = 5)    - feeling depressed (n = 2) 
- having moved or being on holiday (n = 4) 

 

Structured group 
completed follow-up 

(n = 49) 
- 41 adherers 

- 8 non-adherers 

Lifestyle group 
completed follow-up 

(n = 46) 
- 40 adherers 

- 6 non-adherers 

 
Control group 

completed follow-up 
(n = 46) 

Were excluded 
according exclusion 
criteria (n = 115) 

Were excluded 
according exclusion 
criteria (n = 35) 

Started structured program 
(n = 60) 

Started lifestyle program 
(n = 60) 

 
Adhered to 
the program 

(n = 48) 

Did not 
adhere to the 

program 
(n = 13) 

 
Adhered to 
the program 

(n = 47) 

Did not 
adhere to the 

program 
(n = 12) 
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 Table 3. Estimated means (SE) at pretest, posttest (11 months) and follow-up (23 months) 

for the three groups for all the physical activity variables.. 

 Pretest 
 

Posttest  
(11 months) 

Follow-up 
(23 months) 

Time 
F 

Time x 
group 

F 
Leisure-time PA 
(kcal/week) 

     

    Structured group 672 (165) 1711 (178) 1237 (218)   

    Lifestyle group 582 (166) 1108 (184) 1180 (226) 31.595*** 4.892** 

    Control group 809 (159) 1001 (173) 1141 (224)   

Active transportation      

    Structured group 1138 (104) 1161 (115) 1289 (126)   

    Lifestyle group   858 (104)° 1324 (119) 1204 (130) 2.356 6.309*** 

    Control group 1347 (100)° 1223 (112) 1249 (129)   

PA in household/garden 
(kcal/week) 

     

    Structured group 2519 (222) 2379 (208) 2459 (255)   

    Lifestyle group 2401 (222) 2299 (214) 2341 (264) 0.578 0.268 

    Control group 2758 (214) 2573 (202) 2838 (264)   

Total PA (kcal/week)      

    Structured group 4342 (313) 5247 (315) 4960 (421)   

    Lifestyle group 3833 (313) 4726 (325) 4802 (437) 5.961** 2.807* 

    Control group 4919 (301) 4751 (305) 5130 (432)   

Pedometer (steps/day)      

    Structured group 7390 (400) 7465 (483) 6964 (510)   

    Lifestyle group 6765 (397) 8689 (493) 7709 (521) 3.905* 4.719** 

    Control group 7720 (392) 7503 (465) 7712 (509)   

Accelerometer (vector 
magnitude) 

     

    Structured group 125 (5) 146 (9) 135 (11)   

    Lifestyle group 123 (6) 155 (9) 146 (11) 10.646*** 1.649 

    Control group 135 (6) 143 (8) 147 (11)   

* p<0.05; ** p<0.01; *** p<0.01; PA = physical activity  

° Significant difference(p<0.05) between these groups at pretest 

 

 

Physical activity 

The control group reported spending significantly more energy on active 

transportation at pretest than the lifestyle group (Table 3). There were no significant 

pretest differences between the groups for any of the other physical activity variables. 

 The time x group x gender interaction was not significant for any of the 

variables. Consequently, subsequent analyses were performed with only time and 
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group as factors. A significant time x group interaction was found for physical activity 

in leisure time (p = 0.001), active transportation (p = 0.000), total physical activity (p = 

0.028), and daily steps (p = 0.001) (Table 2). The main effect of time was significant 

for physical activity in leisure time (p = 0.000), total physical activity (p = 0.003), 

number of daily steps (p = 0.022) and total vector magnitude (p = 0.000) (Table 3). 

 
 
Table 4 . Group differences changes from pretest to posttest and from pretest to follow-up.  

 Change in PA 

 Posttest (11 months)  Follow-up (23 months) 

 Contrast 
estimate 95% CI  

 
Contrast 
estimate 95% CI 

Leisure-time PA (kcal/week)      

    Structured vs. control  847   336 to 1358   233  -343 to 809 

    Lifestyle vs. control  334  -186 to  855   266  -322 to 854 

    Lifestyle vs. structured -513 -1039 to 13     33  -544 to 610 

Active transportation (kcal/week)      

    Structured vs. control  147 -181 to 474   249    -97 to 596 

    Lifestyle vs. control  589  257 to 922   444     91 to 798 

    Lifestyle vs. structured  443  106 to 780   195  -153 to 543 

Total PA (kcal/week)      

    Structured vs. control 1073  194 to 1953   408  -740 to 1556 

    Lifestyle vs. control 1061  169 to 1954   758  -413 to 1929 

    Lifestyle vs. structured   -12 -918 to 895   350  -804 to 1504 

Pedometer (steps/day)      

    Structured vs. control  292  -799 to 1384  -417 -1622 to 787 

    Lifestyle vs. control 2141 1028 to 3253   952   -273 to 2177 

    Lifestyle vs. structured 1848   736 to 2961  1370    169 to 2570 
PA = physical activity  
 
 

 

Percentage changes over time with respect to the pretest (100%) for leisure-

time physical activity, active transportation, total physical activity and daily steps are 

depicted in Figure 2. Because the time x group interaction was not significant, no 

contrasts were computed for physical activity in household and garden and for the 

accelerometer results.  

Contrasts showed that the structured group increased significantly more from 

pretest to posttest than the control group for leisure-time physical activity and for total 

physical activity (Table 4). These significant differences disappeared at follow-up. 
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For the lifestyle group the increase from pretest to posttest was significantly 

larger than the control group with respect to active transportation, daily steps and 

total physical activity (Table 4). For active transportation and daily steps the lifestyle 

group also increased significantly more from pretest to posttest than the structured 

group (Table 4). From pretest to follow-up the increase in active transportation in the 

lifestyle group was still larger than in the control group, and the increase in daily 

steps was still larger than in the structured group (Table 4).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

60

80

100

120

140

160

Pretest Posttest Follow-up

P
er

 c
en

t (
%

)

 

0

50

100

150

200

250

300

Pretest Posttest Follow-up

P
er

 c
en

t (
%

)

Structured

Lifestyle

Control

 

60

80

100

120

140

160

Pretest Posttest Follow-up

P
er

 c
en

t (
%

)

Structured

Lifestyle

Control

 

Leisure-time physical activity 
 

Active transportation 
 

60

80

100

120

140

160

Pretest Posttest Follow-up

P
er

 c
en

t (
%

)

 

Figure 2. Percentage changes over time with respect to the pretest values (100%) in the 

three groups for leisure-time physical activity, active transport, total physical activity, and 

daily steps taken, registered with the Yamax Digiwalker. 

Daily steps taken 
 

Total physical activity 
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Discussion  

 

The results of the present study showed that both the home-based lifestyle 

program and the structured exercise program effectively increased physical activity. 

Lifestyle participants were encouraged to incorporate physical activity into their daily 

lives, and special attention was paid to encouraging walking and cycling as a way of 

transport. This resulted in a significantly larger increase in active transportation and 

daily steps, compared with the structured exercise group and the control group. As 

could be expected from the different content of the program the increase in the 

structured group was especially apparent in leisure-time physical activity.  

One year after the end of the programs participants in the structured group no 

longer did better than the control group. By contrast, participants in the lifestyle group 

seemed to adhere to at least part of their program: they maintained their increase in 

active transportation and daily steps at follow-up, compared with the control group 

and the structured group respectively. These results confirm our hypothesis that the 

lifestyle program was more efficient in maintaining long-term effects. 

Apparently it was too difficult for the participants in the structured exercise 

group to continue their program after the end of the intervention. The most obvious 

way to continue their exercise routine would have been to join a commercial fitness 

center. Possible barriers for this step could have been the costs, the change of time 

tables, the change of instructors and the feeling of not belonging to the average 

young and healthy population. Previous studies with structured interventions did find 

significant long-term results (Andersen et al., 1999; Dunn et al., 1999). However, 

these studies had an ‘active’ follow-up period in which participants still received 

periodical newsletters or tips. In the present study, participants did not receive any 

information during the follow-up period, which could explain these contrasting 

findings.   

The significant long-term results for active transportation and daily steps in 

the lifestyle group indicate that they adhered to the endurance component of their 

program. The endurance component, which was mainly fulfilled by walking and 

cycling activities, was the part of the lifestyle program that was most easy to integrate 

in their daily routines. Previous research indicated that older adults perceive walking 

as accessible physical activity behavior with minimal injury risks (Hillsdon, 

Thorogood, Anstiss, & Morris, 1995). Interventions based on walking have been 

more effective in this population than structured interventions (Hillsdon & Thorogood, 
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1996). The results of the present study thus confirmed that promoting walking 

through a lifestyle program is an effective way to increase aerobic exercise in older 

adults in the long term. In light of health promotion, the endurance component is 

considered to be the most important component of an exercise program (Department 

of Health and Human Services, 1996). Nevertheless, more research is needed to 

discover effective ways to promote strength, flexibility and balance training. These 

components are especially important in preventing injuries and musculoskeletal 

disorders in older adults.  

Despite the significant long-term results for active transportation and daily 

steps in the lifestyle group, no significant long-term results were found for total self-

reported physical activity. This was not caused by a decrease in total physical activity 

from posttest to follow-up in the lifestyle group, but by an increase in the control 

group (Figure 4). An unexpected increase in the control group has been observed in 

several previous physical activity interventions (de Jong et al., 2006; Harland et al., 

1999; Hillsdon, Thorogood, White, & Foster, 2002; Smith, Bauman, Bull, Booth, & 

Harris, 2000) and could be explained by the stimulating effect of extensive 

measurement (van Sluijs, van Poppel, Twisk, & van Mechelen, 2006).  

Results of previous studies confirm that a home-based program can have 

positive effects on physical activity in older adults in comparison with a control group 

(Campbell et al., 1999; Talbot, Gaines, Huynh, & Metter, 2003). Consistent with the 

present results, Talbot et al. (2003) found significant results on daily steps taken but 

no differences on the accelerometer data when comparing a home-based walking 

program with an education program. Differences between the effects of center-based 

and home-based programs were less conclusive in previous research. Caserta and 

Gillet (1998) found no difference in exercise frequency between a home-based and a 

center-based intervention in sedentary women aged 60-70 years at 18 months 

follow-up. In contrast, King et al. (1995) and Perri et al. (1997) found superior 

exercise participation in a home-based program compared to a center-based 

program in older adults during a 2-year follow-up and middle-aged obese women at 

12 months respectively. The results of the last two studies are supported by the 

present findings.  

Contrary to our expectations no significant pretest to posttest increases were 

found in the intervention groups for physical activity measured by accelerometers. A 

possible explanation is that accelerometers are designed to assess the dynamic 

component of physical activity, but not the static component (Berlin, Storti, & Brach, 
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2006; Westerterp, 1999). Consequently, accelerometers are not able to accurately 

account for the energy expenditure resulting from strength, balance and flexibility 

exercises, which are mainly static. Probably, this caused an underestimation of the 

energy expenditure of both intervention groups at posttest, which could explain the 

lack of finding significant differences compared with the control group. 

 

Strengths and limitations 

A first strength of the present study is that a lifestyle program for older adults 

was compared with both a structured exercise intervention and a control group. 

Previous studies usually compared only two of these groups. A second strength is 

that short- and long-term effects on physical activity were assessed. Finally, physical 

activity was measured both by self-report questionnaires and by more objective 

methods.  

A first limitation is that, because of ethical reasons, the participants were only 

randomized over the two intervention groups, while the control group was recruited 

separately. Consequently, although we made sure that the control group was 

equivalent to the intervention groups on a number of physiological/biological 

parameters, it may not have been fully equivalent with respect to behavioral and 

psychological parameters. Possibly this caused the pretest difference on active 

transportation that was found between the lifestyle and the control group. In the 

analyses this pretest difference was taken into account by focusing on the changes 

over time. Nevertheless, we acknowledge that this separate recruitment of the control 

group is a weakness of our study, and that the comparisons between the intervention 

groups and the control group should be interpreted with caution.  

A second limitation of the present study is that we only included healthy older 

adults.  Approximately 88% of adults over the age of 65 suffer from at least one 

chronic health condition (Hoffman et al., 1996). This limits the generalizability of the 

present findings.  

A final limitation is that the instructors of both intervention groups were also 

involved in the measurement of some of the dependent variables. It should be noted 

however that the main task of the instructors was the planning of the measurements, 

while the actual measurements were mainly performed by research assistants. 
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Conclusions 

 The home-based lifestyle intervention and the structured exercise intervention 

were equally effective in increasing physical activity in older adults. However, in the 

long term the structured program was no longer superior to an assessment-only 

control group. By contrast, the lifestyle program still showed larger increases in 

physical activity, mainly in walking activities. These results highlight the potential of 

lifestyle physical activity programs in the battle against inactivity in older adults. 

Lifestyle programs are especially valuable because they require less resources and 

less time from health institutions and health practitioners.  

 

 

Endnote 

 

 The first sentence of the last paragraph on page 63 should be changed into: 

‘Contrary to our expectations no significant pretest to posttest increases were found 

in the intervention groups compared with the control group for physical activity 

measured by accelerometers.’ 

 Next follows more information about the power calculation, referred to in the 

procedure (page 53). To estimate the required sample size for our study, a meta-

analysis was used (Green & Crouse, 1995). The characteristics of the participants as 

well as the mean training parameters of the studies in this meta-analysis were very 

similar to those in our study. The authors concluded that in all studies on average a 

14% increase in VO2peak was found. Based on our previous studies in elderly 

participants, we took an average initial value of 22.14 ml/kg x min and a standard 

deviation of 4.88 ml/kg x min. To reach a power of 80%, we needed a minimum of 22 

participants per sex (performed with Statistica software, version 7.1, Statsoft, Inc., 

Tulsa, OK, USA). Because we expected a drop-out of 25% (cfr. earlier studies in our 

lab), we had to recruit 30 participants per sex per condition. 
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Abstract 

 

Objectives: The objectives of the present study were twofold: (1) to evaluate 

the long-term effects of a lifestyle physical activity intervention and a structured 

exercise intervention on multidimensional self-esteem in older adults and (2) to test 

the longitudinal fit of the Exercise and Self-Esteem Model (EXSEM).  

Method: Participants were randomized into a lifestyle intervention (n = 60), 

consisting of an individualized home-based program supported by phone calls, or to 

a structured intervention (n = 60) consisting of three weekly supervised sessions. 

Results were compared with a control group (n = 66). Multidimensional self-esteem, 

self-efficacy and physical activity were assessed at baseline (pretest), immediately 

after the 11-months interventions (posttest), and one year after posttest (follow-up).  

Results: At posttest, the lifestyle group showed significant improvements in 

self-perceived physical condition, sport competence, body attractiveness and 

physical self-worth compared with the control group. In the structured exercise group, 

significant effects were found on physical condition and sport competence. At follow-

up, the lifestyle program had significant effects on body attractiveness and global 

self-esteem, while the structured group showed significant improvements in physical 

condition, sport competence and body attractiveness. No significant differences were 

found between the two intervention groups. Path analyses revealed a good fit for the 

EXSEM across the two-year period. 

  Conclusions: Compared with a control group, both a lifestyle intervention and 

a structured intervention had significant positive effects on multidimensional self-

esteem in older adults, in the short-term as well as in the long-term. The longitudinal 

fit of the EXSEM model was supported. 

 

Keywords: Aged; Psychological Models; Self Concept; Structured Equation 

Modeling
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Introduction 

 

The physical health benefits of regular physical activity in older age are well 

established. Physically active older adults have a decreased risk for all-cause 

mortality, cardiovascular disease, diabetes, and fractures caused by falling, and an 

increased ability to perform their daily activities and maintain their mobility (e.g., 

Singh, 2002; Taylor et al., 2004). In addition, an increasing number of studies have 

been documenting psychological benefits of regular physical activity in advanced 

age. More specifically, regular physical activity is associated with improved mood and 

psychological well-being, a reduction in depressive symptoms, and a decrease in the 

risk of developing cognitive impairment, dementia and Alzheimer’s disease (e.g.,  

Barbour & Blumenthal, 2005; Netz, Wu, Becker, & Tenenbaum, 2005; Rovio et al., 

2005).  

Concepts that have received less attention as outcomes of physical activity 

interventions in older adults are self-esteem and self-perception. In a comprehensive 

review on the effects of exercise interventions on self-perception and self-esteem, 

Fox (2000a) identified 37 randomized studies, but none of these studies focused on 

older adults. More recently, two studies did assess these effects, and revealed an 

increase in physical self-perception and self-esteem after a Tai Chi and a walking 

intervention respectively (Li, Harmer, Chaumeton, Duncan, & Duncan, 2002; 

McAuley, Blissmer, Katula, Duncan, & Mihalko, 2000). Nevertheless, the evidence for 

the relationship between physical activity and self-esteem in older adults remains 

scarce and long-term results are lacking (Fox, 2000b).  

Moreover, to our knowledge the effects of a home-based lifestyle intervention 

on self-esteem in older adults have not been studied yet. Lifestyle interventions are 

receiving more and more attention in the health promotion literature for several 

reasons: (1) they require less resources which facilitates large scale implementation; 

(2) they are easier accessible, especially for the sedentary population; (3) they are 

believed to facilitate the long-term maintenance of physical activity behavior (Perri, 

Martin, Leermakers, Sears, & Notelovitz, 1997); and (4) older adults prefer to be 

physically active outside formal class-groups (Mills, Stewart, Sepsis, & King, 1997). 

The lack of studies investigating the physical activity–self-esteem relationship 

stands in contrast with the assumption of some authors in earlier years that self-

esteem is the psychological concept that could benefit the most from regular physical 

activity (e.g., Hughes, 1984). Self-esteem can be defined as an overall evaluation of 
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one’s self-worth or value (Rosenberg, 1965). It is associated with subjective well-

being and happiness (Diener, 1984), and is considered to be an important indicator 

of emotional stability and adjustment to life demands (Sonstroem, 1997). Self-esteem 

is regarded as a multidimensional and hierarchical construct consisting of various 

dimensions such as work self-esteem, social self-esteem, emotional self-esteem, and 

physical self-esteem (e.g., Marsh, Byrne, & Shavelson, 1988). These dimensions are 

further proposed to consist of several aspects or subdomains relevant to each 

dimension. For example, physical self-esteem would consist of physical condition, 

sport competence, body attractiveness, and physical strength (Fox, 2000b).  

A model that links the dimension of physical self-esteem, also labeled as 

physical self-worth, and its subdomains to physical activity and global self-esteem is 

the Exercise and Self-Esteem Model (EXSEM) (Sonstroem & Morgan, 1989). The 

EXSEM posits that changes in physical activity resulting from physical activity 

interventions or free-living activity have an influence on changes in self-efficacy (.i.e. 

the belief in one’s capabilities to become or remain physically active). In turn, these 

changes in self-efficacy are proposed to have an effect on the subdomain levels of 

physical self-worth: physical condition, sport competence, body attractiveness, and 

physical strength. Changes in these subdomain levels would then influence physical 

self-worth, which is finally associated with global self-esteem (Sonstroem, Harlow, 

Gemma, & Osborne, 1991). Several tests of this model led to a revision of the 

EXSEM in which self-efficacy no longer acts as a mediating variable, but rather in 

parallel to physical activity  (McAuley et al., 1997; Sonstroem, Harlow, & Josephs, 

1994). 

Until now few studies have examined the EXSEM in experimental designs 

(Alfermann & Stoll, 2000; Caruso & Gill, 1992; McAuley et al., 2000). To our 

knowledge, only one study has used the model to evaluate the relationship between 

exercise and self-esteem in older adults (McAuley et al., 2000). These authors 

reported support for most of the hypothesized relationships of the revised version of 

the EXSEM over a 6-month exercise intervention (McAuley et al., 2000). 

Subsequently performed a longitudinal test of the model was performed in the same 

sample and the relationships were found to be consistent across a 4-year period 

(McAuley et al., 2005).  

The lack of studies evaluating the long-term effects of physical activity 

interventions, in particular lifestyle interventions, on self-esteem in older adults, and 

the lack of evidence for the longitudinal relationships of the EXSEM resulted in the 
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two main objectives of the present study. The first objective was to evaluate the 

short- and long-term effects of a home-based lifestyle intervention and a structured 

exercise intervention on multidimensional hierarchical self-esteem in older adults, in 

comparison with an assessment-only control group. The second objective was to 

examine the structure of the EXSEM in older adults for as well short-term as long-

term changes in physical activity and self-esteem.  

 

 

Methods 

 

Participants 

Participants were recruited through advertisements in local newspapers and 

on local radio, and via letters to retired university employees and members of socio-

cultural organizations for seniors. Two hundred and thirty five community-dwelling 

adults volunteered to participate in a physical activity program.  

The control group was recruited separately for a ‘check-up of fitness/health 

status’ program. Given the scientific evidence that physical activity has a positive 

influence on health and well-being, we decided that it would be unethical to 

randomize older adults who are willing to participate in an exercise program into a 

control group and ask them to continue their usual, sedentary lifestyle. One hundred 

and one older adults volunteered for the control group.   

Inclusion criteria for all three groups were: being over 60 years old, not having 

participated systematically in any endurance or strength training in the two years 

preceding the study, and not being physically active at moderate intensity for more 

than two hours a week at the moment of recruitment. Volunteers were excluded from 

the study when they had any pathology with contraindications for involvement in a 

training program, when they had taken medication known to affect exercise capacity 

or bone density less than one year before the initiation of the study, or when they 

were diagnosed with a neurodegenerative or neuromuscular disorder.   

 

Procedure 

The study was part of a larger research project by order of the Flemish 

Government. It was approved by the commission of Medical Ethics of the Katholieke 

Universiteit Leuven. A power calculation on the basis of the expected increase in 
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peak oxygen uptake (VO2peak, ml/kg/min), which was a crucial parameter for other 

parts of the project, was performed to determine the sample size. 

Prior to participation, the purpose and procedures of the study were explained 

and participants gave their written informed consent. After medical screening the 

participants that volunteered for the physical activity programs were randomized into 

the structured exercise intervention and the lifestyle intervention by allocating the first 

man and woman who passed the screening to group one, the second to group two, 

the third again to group one etc.  A toss of a coin determined to which intervention 

each group was assigned. The first 30 men and the first 30 women who volunteered 

for the ’check-up of fitness/health status’ program and passed the medical screening 

formed the control group. Next, we checked for significant between-group differences 

on age, education, BMI and peak oxygen uptake (VO2peak). Given that the control 

group was older and had a lower VO2peak, six male candidates were additionally 

allocated to the control group to make these differences disappear. 

To rule out seasonal effects, all measurements took place in March., i.e. in 

March 2004 (pretest), March 2005 (posttest), and March 2006 (follow-up). 

Consequently, the intervention programs lasted 11 months, from April 2004 to March 

2005. The programs were guided by the same two instructors. Both had a master’s 

degree in kinesiology and one had an additional degree in rehabilitation sciences. 

They were responsible for the planning of the measurements and were thus not 

blinded to group assignment.  

 

Interventions 

The structured exercise intervention consisted of three sessions of 60-90 

minutes each week in a fitness center that was only open to participants of the study. 

Participants exercised in groups of 10 and were supervised by the two instructors. 

Each participant received an individualized program that included endurance, 

strength, flexibility and balance training. Endurance training consisted of walking or 

jogging on a treadmill, exercising on a cycle ergometer, or stepping. Training 

progression included a gradual increase of exercise duration from 10’ to 40’ over a 

24 week-period, while training intensity varied between 70 and 80% of the individual 

heart rate reserve. In each training session, participants performed 9 out of 13 

strength exercises (25’).  The training intensity gradually increased from moderate 

(20 RM) to high (8 RM). At the end of each training session the participants 
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performed 10 minutes of static stretching and 15 minutes of posture and balance 

training. 

In the home-based lifestyle intervention participants were stimulated to 

integrate physical activity in their daily routines. In cooperation with each participant, 

an individualized physical activity program was designed, which consisted of home-

based endurance, strength, flexibility and balance exercises and which was adapted 

to the participants’ needs, preferences, experiences, and time schedules. The 

endurance training comprised activities like walking, jogging, cycling and swimming. 

For strength training at home, the participants used elastic tubes and their own 

weight.  Participants in the lifestyle group were supported through booster phone 

calls from the instructors, initially every two weeks and later once a month (16 phone 

calls in total). An important focus of the lifestyle program was to make the 

participants self-supportive by gradually increasing their autonomy and decreasing 

the support. 

The intensity and volume of the training load for both groups was increased 

progressively during the intervention period in accordance with the guidelines for 

exercise programs for elderly of the American College of Sports Medicine (ACSM, 

2006). A more detailed description of the intervention programs is reported 

elsewhere (Opdenacker, Boen, Coorevits, & Delecluse, 2008). The control group 

only participated in the measurements and did not receive any feedback or any 

information on physical activity until the end of the study (April 2006).  

 

Measurements 

 Self-esteem can be defined as an overall evaluation of one’s self-worth or 

value and was measured with a Dutch version of the Rosenberg Self-Esteem Scale 

(Helbing, 1982; Rosenberg, 1965). The scale consists of 10 items (e.g. ‘On the 

whole, I am satisfied with myself’), which are measured on a 7-point Likert scale 

ranging from strongly agree to strongly disagree, and has proven to be a reliable and 

valid measurement of global self-esteem (Helbing, 1982; Rosenberg, 1965). 

Cronbach’s α of the scale in the present study was .87. 

 Physical self-perception was measured with a Dutch version of the Physical 

Self-Perception Profile (PSPP) (Fox & Corbin, 1989; Van de Vliet et al., 2002). This 

questionnaire is used to assess multidimensional hierarchical physical self-esteem. 

The PSPP includes 5 subscales: a general physical self-worth scale and four scales 

that represent the underlying subdomains of perceived sport competence, physical 
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condition, body attractiveness and physical strength. Each scale consists of six items 

that are presented in a four-point structured-alternative response format. This format 

had shown to reduce socially desirable responding (Fox & Corbin, 1989). The result 

is a score from 1 to 4 per item, with higher scores representing more positive 

perceptions. The PSPP has proven to be reliable and valid across different 

populations (Fox, 1997; Page, Ashford, Fox, & Biddle, 1993; Sonstroem, Speliotis, & 

Fava, 1992).  Alpha estimates proved that the scales were internally consistent in the 

present study (α = .83 for sport competence; α = .82 for physical condition; α = .76 for 

body attractiveness; α = .87 for physical strength; and α = .79 for physical self-worth).  

Self-efficacy was assessed with a Dutch version of the five-item Self-Efficacy 

Questionnaire (Marcus, Selby, Niaura, & Rossi, 1992). Participants indicated how 

confident they were that they would be physically active in each of five adverse 

situations on a 5-point Likert scale ranging from ‘1= not at all confident’ until ‘5 = very 

confident’. Marcus and Owen (Marcus & Owen, 1992) reported adequate internal 

consistency (Cronbach’s α = .80) and test-retest reliability (r = .90) for this 

questionnaire. Cronbach’s α for the present study was .75. 

Physical activity was measured objectively with the RT3 Tri-axial Research 

Tracker (Stayhealthy Inc., Monrovia, CA). The RT3 is an accelerometer that 

measures motion in three dimensions and provides tri-axial vector data in activity 

units.  It has shown to be a reliable and valid physical activity monitor (Powell & 

Rowlands, 2004; Rowlands, Thomas, Eston, & Topping, 2004). The accelerometer 

was worn for five consecutive days, starting on Thursday to include both week and 

weekend days.  

Self-reported physical activity was measured with the Flemish Physical 

Activity Computerized Questionnaire (FPACQ). The FPACQ has proved to be a 

reliable and valid questionnaire for the assessment of physical activity (Matton et al., 

2007). In retired people, the two-week test-retest reliability for total physical activity 

was excellent (ICC = .96) (Matton et al., 2007).  

 

Statistical analyses 

 The analyses were performed with SPSS 15.0 and AMOS 16.0. Between-

group differences at pretest were assessed with One-Way ANOVAs and Chi-Square 

analyses. Between-group differences in change over time were analyzed with Linear 

Mixed Models analyses with an unstructured covariance structure, time as repeated 

factor and group and gender as fixed factors. When the time x group interaction was 
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significant, contrast analyses were conducted to determine differences in changes 

over time between separate groups. P-values of 0.05 were considered as statistically 

significant, except for the contrast analyses where a p-value of 0.05/3 = 0.016 was 

considered significant. This correction was made because three contrasts were 

computed for each variable. All observed measurements were included in these 

analyses regardless of the adherence of the participant to the program (intention to 

treat analyses).  

 To test the revised EXSEM model we performed path analyses with a 

maximum likelihood estimation procedure. Residualized change scores were 

computed for all variables to be used as measurements of change. Because no 

change was expected in the control group, the path analyses were based only on the 

participants in the two intervention groups who had complete data for the posttest (n 

= 95) and follow-up scores (n = 78). The fit of the model was assessed with multiple 

indices: the chi-square, which should be non-significant for a good-fitting model; the 

comparative fit index (CFI), which should approximate unity; the root mean square 

error of approximation (RMSEA), which should be smaller than 0.06; and the 

goodness of fit index (GFI), which should be larger than .90 for a good-fitting model. 

 

 
Results 

 
Adherence and drop out 

 A detailed flow diagram of the study is shown in Figure 1. Eighty percent of 

the participants in the structured exercise group and 78.3 % of the lifestyle 

participants adhered to their program. For the measurements, there was 3.3 %, 8.3 

% and 4.5% drop-out at posttest, and 18.3 %, 23.3 % and 31.8 % drop-out at follow-

up in the structured exercise group, the lifestyle group and the control group 

respectively. Drop-out rates did not differ significantly between the groups.   

 

Demographic variables 

There were no significant differences between the three groups at pretest in 

age, Body Mass Index, years of education, gender distribution, or VO2peak (Table 1).  

VO2peak was determined by means of a maximal exercise test on an electrically 

braked Lode Excalibur cycle ergometer (Lode, Groningen, the Netherlands) with 

gradual increasing intensity (20 W + 20 W min-1). 
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Figure 1. Flow chart of the study. 

Volunteered to participate in 
exercise program 

(n = 235) 

Were randomized into the two intervention 
groups and completed pretest 

(n = 120) 
 

Volunteered to participate in 
measurements 

(n = 101) 

Completed pretest 
(n = 66) 

Discontinued participation (n = 10) 
Reasons to decline: 

- health problems (n = 6)  - lack of motivation  (n = 4) 

Structured group 
completed posttest 

(n = 58) 
- 48 adherers 

- 10 non-adherers 

Lifestyle group 
completed posttest 

(n = 55) 
- 47 adherers 

- 8 non-adherers 

 
Control group 

completed posttest 
(n = 63) 

Discontinued participation (n = 35) 
Reasons to decline: 

- health problems (n = 16)  - lack of motivation  (n= 7) 
- time constraints (n = 5)    - feeling depressed (n = 2) 
- having moved or being on holiday (n = 4) 

 

Structured group 
completed follow-up 

(n = 49) 
- 41 adherers 

- 8 non-adherers 

Lifestyle group 
completed follow-up 

(n = 46) 
- 40 adherers 

- 6 non-adherers 

 
Control group 

completed follow-up 
(n = 46) 

Were excluded 
according exclusion 
criteria (n = 115) 

Were excluded 
according exclusion 
criteria (n = 35) 

Started structured program 
(n = 60) 

Started lifestyle program 
(n = 60) 

 

Adhered to 
the program 

(n = 48) 

Did not 
adhere to the 

program 
(n = 13) 

 

Adhered to 
the program 

(n = 47) 

Did not 
adhere to the 

program 
(n = 12) 
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Table 1. Demographic characteristics for the three groups at pretest  

 Structured group Lifestyle group Control group 

Characteristic M SD n M SD n M SD n 

Age          

     Men 67.45 4.22 30 66.09 3.96 30 68.79 5.90 36 

     Women 66.25 4.70 30 66.29 4.04 30 67.07 4.79 30 

     Total 66.99 4.32 60 66.30 3.99 60 67.86 5.32 66 

Body Mass Index          

     Men 27.66 3.37 30 27.25 2.90 30 27.26 2.92 36 

     Women 25.98 3.55 30 27.41 4.47 30 26.53 3.82 30 

     Total 26.82 3.54 60 27.33 3.74 60 26.91 3.36 66 

Education (years)          

     Men 13.40 3.30 30 13.55 4.19 30 14.31 3.63 36 

     Women 13.03 3.34 30 11.83 4.23 30 13.31 2.93 30 

     Total 13.22 3.29 60 12.68 4.26 60 13.86 3.34 66 

VO2 peak          

     Men 23.55 4.90 30 24.87 5.21 30 24.19 4.96 36 

     Women 19.06 3.11 30 19.16 3.14 30 20.08 5.57 30 

     Total 21.27 4.64 60 22.02 5.14 60 22.32 5.60 66 

 

 

Effects of interventions on fitness and physical activity behavior 

Changes in fitness and physical activity behavior are reported elsewhere 

(Opdenacker et al., 2008, Delecluse, Bogaerts, Coorevits, & Boen, 2008). In brief, 

the structured group increased significantly more than the control group from pretest 

to posttest for leisure-time physical activity, total self-reported physical activity and 

VO2peak. All these differences disappeared at follow-up. In the lifestyle group there 

were significant improvements from pretest to posttest for active transportation, daily 

steps and total physical activity. From pretest to follow-up the lifestyle group still 

showed significantly larger increases in active transportation and daily steps than the 

control group and structured group respectively.  

 

Effects of interventions on multidimensional self-esteem 

A significant pretest difference between the groups was found for body 

attractiveness (p = 0.022). The control group scored significantly higher on this 

variable than the lifestyle group (Table 2). There were no significant group 

differences at pretest for the other effect variables.  
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Table 2. Estimated means (SE) at pretest, posttest (11 months) and follow-up (23 months) for 

the three groups for all the effect variables 

 Pretest 
 

Posttest  
(11 months) 

Follow-up 
(23 months) 

Time 
F 

Time x 
group 

F 
Physical condition      

    Structured group 2.25 (0.07) 2.63 (0.07) 2.59 (0.07)   

    Lifestyle group 2.18 (0.07) 2.43 (0.07) 2.42 (0.08) 19.220*** 4.829** 

    Control group 2.32 (0.07) 2.32 (0.07) 2.38 (0.07)   

Physical strength      

    Structured group 2.29 (0.07) 2.36 (0.07) 2.46 (0.08)   

    Lifestyle group 2.13 (0.07) 2.33 (0.07) 2.33 (0.08) 5.720** 1.686 

    Control group 2.29 (0.07) 2.33 (0.07) 2.33 (0.08)   

Body attractiveness      

    Structured group 2.34 (0.06) 2.52 (0.07) 2.59 (0.06)   

    Lifestyle group   2.27 (0.06) 2.52 (0.07) 2.51 (0.07) 20.094*** 4.887** 

    Control group   2.49 (0.06) 2.54 (0.06) 2.45 (0.06)   

Sport competence      

    Structured group 2.03 (0.07) 2.20 (0.07) 2.20 (0.08)   

    Lifestyle group 1.98 (0.07) 2.10 (0.07) 2.11 (0.08) 2.806† 3.163* 

    Control group 2.04 (0.07) 1.96 (0.07) 1.97 (0.08)   

Physical self-worth      

    Structured group 2.36 (0.06) 2.51 (0.07) 2.59 (0.07)   

    Lifestyle group 2.24 (0.06)  2.56 (0.07) 2.51 (0.07) 19.221*** 2.895* 

    Control group 2.43 (0.06) 2.52 (0.07) 2.51 (0.07)   

Self-Esteem      

    Structured group 5.31 (0.12) 5.42 (0.12) 5.43 (0.11)   

    Lifestyle group 5.23 (0.12) 5.52 (0.12) 5.45 (0.12) 6.663** 2.630* 

    Control group 5.56 (0.11) 5.60 (0.11) 5.45 (0.11)   

* p<0.05, ** p<0.01, p<0.001; † p<0.07; PSPP = Physical Self-Perception Profile 

° Significant difference(p<0.05) between these groups at pretest 

 

The time x group x gender interaction was not significant for any of the 

variables. Therefore, subsequent analyses were performed with time and group as 

factors. There was a significant time x group interaction for physical condition (p = 

0.001), sport competence (p = 0.016), body attractiveness (p = 0.001), physical self-

worth (p = 0.024), and self-esteem (p = 0.036) (Table 2).  

Contrasts showed that the structured group increased significantly more from 

pretest to posttest than the control group on physical condition and sport competence 

(Table 3). These differences in change over time remained from pretest to follow-up. 



Physical activity and self-esteem 

 95 

In addition, the increase from pretest to follow-up on body attractiveness was 

significantly larger in the structured group than in the control group.  

 

Table 3. Group differences changes from pretest to posttest and from pretest to follow-up 

 Change  

 Posttest (11 months) Follow-up (23 months) 

 C.E. 95% CI P ES C.E. 95% CI P ES 

Physical condition         

    Structured vs. control 0.38 0.21 to 0.55 .000 0.66 0.28 0.09 to 0.47 .004 0.45 

    Lifestyle vs. control 0.25 0.07 to 0.42 .006 0.42 0.19 -0.01 to 0.38 .057 0.30 

    Lifestyle vs. structured -0.13 -0.31 to 0.04 .139 -0.23 -0.09 -0.29 to 0.10 .331 -0.16 

Body attractiveness         

    Structured vs. control 0.14 0.01 to 0.27 .038 0.32 0.29 0.14 to 0.44 .000 0.59 

    Lifestyle vs. control 0.20 0.07 to 0.33 .003 0.45 0.27 0.12 to 0.43 .001 0.55 

    Lifestyle vs. structured 0.06 -0.07 to 0.19 .361 0.14 -0.02 -0.17 to 0.14 .845 -0.03 

Sport competence         

    Structured vs. control 0.25 0.10 to 0.40 .001 0.50 0.24 0.06 to 0.41 .009 0.41 

    Lifestyle vs. control 0.21 0.05 to 0.36 .008 0.40 0.21 0.03 to 0.39 .023 0.35 

    Lifestyle vs. structured -0.05 -0.20 to 0.11 .558 -0.09 -0.03 -0.21 to 0.15 .746 -0.05 

Physical self-worth         

    Structured vs. control 0.06 -0.10 to 0.21 .478 0.11 0.14 -0.03 to 0.32 .113 0.25 

    Lifestyle vs. control 0.23 0.08 to 0.39 .004 0.44 0.19 0.01 to 0.38 .035 0.33 

    Lifestyle vs. structured 0.18 0.02 to 0.33 .028 0.34 0.05 -0.13 to 0.23 .575 0.09 

Self-Esteem         

    Structured vs. control 0.07 -0.13 to 0.28  .475 0.11 0.23 0.00 to 0.46 .047 0.32 

    Lifestyle vs. control 0.25 0.05 to 0.46 .017 0.37 0.32 0.09 to 0.55 .007 0.43 

    Lifestyle vs. structured 0.18 -0.03 to 0.38 .089 0.26 0.09 -0.14 to 0.32 .431 0.13 

C.E. =  Contrast Estimate; CI = Confidence Interval; ES = Effect Size 

 

For the lifestyle group the increase from pretest to posttest was significantly 

larger than the control group for physical condition, body attractiveness, sport 

competence, and physical self-worth (Table 3). Only the increase in body 

attractiveness remained significant from pretest to follow-up. An additional difference 

between the lifestyle and control group was found from pretest to follow-up for global 

self-esteem.  
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The effect sizes for all significant changes over time between the intervention 

groups and the control group ranged between .40 and .66 (Table 3). There were no 

significantly different changes over time between both intervention groups.  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

 

 

 
 
Model fit 

 Figure 2 shows the relationships among residualized change scores in 

physical activity, self-efficacy, and multidimensional self-esteem from pretest to 

posttest (above) and from pretest to follow-up (below). The correlation matrix, which 
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Figure 2. Path diagram of the EXSEM for residualized changes scores from pretest to 

posttest (above) and from pretest to follow-up (below). All reported path coefficients and 

correlations are standardized estimates. 
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served as input for these model fittings, is displayed in Table 4. Both models 

provided an excellent fit for the data: χ2(10) = 6.87, p = .737, CFI = 1.00, RMSEA = 

.00, GFI = .99 for the changes from pretest to posttest and χ2(10) = 9.09, p = .523, 

CFI = 1.00, RMSEA = .00, GFI = .98 for the changes from pretest to follow-up. The 

full lines in Figure 2 are significant effects or correlations, the dashed lines are non-

significant.. In both models there were also significant correlations (range r = .20 to r 

= .47) between the disturbances of changes in the four subdomain levels of physical 

self-esteem. For the sake of clarity these correlations are not depicted in the path 

diagram. 

 

 

Table 4. Correlations among residualized change scores from pretest to posttest and from 

pretest tot follow-up in physical activity, self-efficacy and multidimensional self-esteem for 

participants of the intervention groups with complete data  

  1 2 3 4 5 6 7 8 9 

 Pretest to Posttest (n = 95) 

1 Accelerometer -         

2 Self-reported PA .09 -        

3 Self-efficacy .17 .17 -       

4 Sport competence .20 .24 .31 -      

5 Physical condition .31 .22 .41 .54 -     

6 Body attractiveness .15 .19 .35 .42 .52 -    

7 Physical strength .26 .18 .37 .41 .33 .33 -   

8 Physical self-worth .25 .24 .33 .43 .54 .64 .47 -  

9 Global self-esteem .16 .14 .15 .24 .16 .32 .33 .43 - 

 Pretest to Follow-up (n = 78) 

1 Accelerometer -         

2 Self-reported PA .27 -        

3 Self-efficacy .26 .20 -       

4 Sport competence .02 .10 .28 -      

5 Physical condition .12 .19 .35 .51 -     

6 Body attractiveness -.06 .06 .43 .38 .47 -    

7 Physical strength -.01 .07 .45 .53 .52 .44 -   

8 Physical self-worth .07 .15 .48 .46 .60 .63 .58 -  

9 Global self-esteem .04 .22 .15 .09 .25 .31 .24 .35 - 
All correlation coefficients ≥ .20 were significant at p < .05 
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Discussion 

 
The results of the present study showed that compared with a control group, 

both a lifestyle intervention and a structured exercise intervention had significant 

positive effects on multidimensional self-esteem in older adults, both in the short- and 

the long-term. With respect to the short-term (i.e. directly after the 11-months 

interventions), the lifestyle group showed significant improvements in physical 

condition, sport competence, body attractiveness and physical self-worth. In the 

structured exercise group there were significant short-term effects on physical 

condition and sport competence. The effect sizes for all significant effects ranged 

between .40 and .66, which are regarded as medium effects (Cohen, 1988). These 

effect sizes are comparable to the effect sizes found in studies with other age groups 

(McAuley et al., 1997; Spence et al., 2005). 

The present results confirm the previous findings that short-term effects on 

multidimensional self-esteem can be achieved with different physical activity modes 

(Alfermann & Stoll, 2000; McAuley et al., 2000). In earlier studies significant 

improvements in multidimensional self-esteem in older adults were found in response 

to a walking intervention, a stretching and toning intervention and a Tai Chi 

intervention (Li et al., 2002; McAuley et al., 2000). These interventions were all 

structured given that they consisted of two to three weekly sessions guided by an 

instructor. To our knowledge, the present study is the first to demonstrate the 

beneficial effects of a home-based lifestyle intervention on multidimensional self-

esteem in older adults.  

The two  studies that evaluated the short-term effects of physical activity 

interventions on self-esteem in older adults also found support for the 

multidimensional hierarchical conceptualization of self-esteem (Li et al., 2002) and for 

the structure of the EXSEM (McAuley et al., 2000; McAuley et al., 2005). The results 

of the path analysis in the present study confirmed these findings by showing a good 

fit for the a priori short-term relationships of the revised EXSEM model. These results 

indicate that the short-term effects of our interventions on self-esteem were partly 

mediated by changes in objectively measured physical activity and self-efficacy. 

However, not all of the proposed relationships were significant. More specifically, 

there were no significant direct effects from changes in self-reported physical activity 

on changes in any of the subdomain levels of physical self-esteem, whereas short-

term changes in physical activity measured with the accelerometer did have 



Physical activity and self-esteem 

 99 

significant direct effects on short term changes in physical condition and physical 

strength. These findings once again highlight the discrepancy between subjective 

(i.e., self-reported) and objective measurements of physical activity (Dishman, 

Darracott, & Lambert, 1992).  

With respect to the long-term effects (i.e., one year after the end of the 

intervention), the lifestyle program had significant effects on body attractiveness and 

global self-esteem.  The structured exercise intervention had long-term effects on 

physical condition, sport competence and body attractiveness. These long-term 

changes in multidimensional self-esteem were apparently not dependent on long-

term changes in physical activity because the path analysis did not reveal a direct 

effect from long-term changes in self-reported or objectively measured physical 

activity to long-term changes in any of the subdomains of physical self-esteem. 

Despite these non-significant effects, we did find an excellent fit for the longitudinal 

relationships of the EXSEM.  

Only one other study evaluated these effects in older adults. McAuley et al. 

(2000; 2005) compared the effects of a 6-month walking intervention and a stretching 

and toning intervention on multidimensional self-esteem in older adults. Consistent 

with the present results they found support for the longitudinal structure of the 

EXSEM. In contrast to our results (1) they did not find long-term effects of their 

interventions on multidimensional self-esteem and (2) they did find significant direct 

effects from changes in self-reported physical activity to changes in physical 

condition and physical strength. Possible explanations for the contrasting results 

might be differences in the physical activity interventions (e.g., length of the 

interventions, physical activity modes) and differences in the measurement 

instruments. Therefore, more research is necessary to determine the long-term 

influence of physical activity interventions on self-esteem in older adults. 

Another issue that deserves attention in future studies with older adults is the 

role of sport competence. Previous authors have omitted the sport competence 

subscale of the PPSP because they did not consider it relevant to the population of 

sedentary older adults (Li et al., 2002; McAuley et al., 2000; McAuley et al., 2005). 

We decided to include this subscale because we hypothesized that our interventions 

could have an influence on sport competence, which was indeed the case in the 

present study. However, the results of the path analysis showed that the subdomain 

of sports competence did not significantly contribute to the explanation of physical 

self-esteem in our sample of older adults. This could be seen as a validation for the 
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decision of previous authors to omit the sport competence subscale in research with 

older adults. However, post hoc analyses without sport competence did not lead to a 

better fit of the EXSEM model in the present study. 

Although for both the short-term as the long-term results, there were no 

significant differences between the two intervention conditions in the present study, 

only the lifestyle program had significant effects on physical self-worth and global 

self-esteem in comparison to the control group. The significant effects of the 

structured exercise intervention were all on the specific subdomains of physical self-

esteem. The effects of the lifestyle program on the more global dimensions of self-

esteem might be a result of the autonomy supporting focus of this intervention.  

Finally, we have briefly examined if the significant results in each group were 

related to the improvements in fitness and physical activity behavior. In the lifestyle 

group, the short-term effects on body attractiveness and physical self-worth were 

associated with the significant improvements in active transportation in this group (r = 

.39, p = .005 and r = .37, p = .008 respectively), but not with the improvements in 

daily steps or total physical activity. The long-term improvement in self-esteem in the 

lifestyle group was also associated with the long-term improvement in active 

transportation in this group (r = .446, p = .003). None of the short-term or long-term 

effects of the structured group on physical self-perceptions were related to the 

improvements in fitness or physical activity behavior in this group.  

It is remarkable that only the improvements in active transportation were 

associated with improvements in the physical self and in global self-esteem. A 

possible explanation might be that changes in active transportation are more visible 

in daily life and require a stronger motivation because it concerns the replacement of 

an effortless behavior with a physically active behavior (e.g. taking the bicycle 

instead of the car to go to the mall). This visibility and extra effort may lead to a more 

positive perception of the self. On the other hand, it should be noted that the 

abovementioned results mainly indicate that the majority of our psychological 

outcomes were not related to changes in physical activity and fitness.  

Overall, the results of the present study lend additional support to the use of 

home-based lifestyle interventions in older adults. Previous studies with home-based 

programs already found positive effects on physical activity, physical fitness, 

strength, depression, and quality of life (e.g., Croteau, Richeson, Farmer, & Jones, 

2007; King, Haskell, Taylor, Kraemer, & DeBusk, 1991; Yamauchi et al., 2005). 

However, this is the first study that reports the positive effects of a home-based 
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lifestyle intervention on multidimensional self-esteem in older adults. Giving the 

positive link between self-esteem and well-being (Elavsky & McAuley, 2005; 

Sonstroem, 1997), and considering the advantages of lifestyle programs mentioned 

before, such interventions could have an important public health impact on as well 

the quantity as the quality of life in old age.  

Some limitations of the present study should be considered. First, because of 

ethical reasons, the control group was recruited separately. Although we assured that 

this group was equivalent to the intervention groups on a number of physiological 

parameters, the control group may not have been fully equivalent with respect to 

behavioral and psychological parameters. This may have caused the significant 

pretest difference on body attractiveness that was found between the lifestyle and the 

control group. In the analyses possible differences at pretest were accounted for by 

only comparing the changes over time between the groups. We did not control for 

baseline differences because research has shown that the inclusion of baseline 

covariates in linear mixed models will have no, or very little, impact on the inferences 

for the longitudinal effects and is therefore not deemed appropriate (Verbeke et al., 

2006). Although we feel that the inclusion of a non-randomized control group was 

preferable to a study without a control group, we acknowledge that the separate 

recruitment of the control group is a methodological weakness of our study. A second 

limitation of our control group was that we did not provide an alternative attention-

control program to rule out possible placebo effects. The comparisons between the 

intervention groups and the control group should therefore be interpreted with 

caution. 

Third, we only included healthy older adults, whereas approximately 88% of 

adults over the age of 65 suffer from at least one chronic health condition (Hoffman, 

Rice, & Sung, 1996). This limits the external validity of the present findings. Finally, 

we could not evaluate the structure of the EXSEM as a function of the differences 

between the interventions because the separate intervention groups were too small 

for structural equation modeling..  

In summary, both a structured exercise intervention and a home-based lifestyle 

intervention had positive short and long-term effects on self-esteem in older adults in 

comparison with an assessment-only control group. In addition, evidence was found 

for the longitudinal fit of the EXSEM. These findings enhance our understanding of 

the longitudinal relationships between physical activity, self-efficacy and 

multidimensional self-esteem in older adults.  
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Abstract 

Objective: The objective of the present study was to evaluate the 

effectiveness of a minimal-contact physical activity intervention that was maximally 

integrated in the existing structures of a women’s organization. 

Method: The intervention included one group meeting, a self-help booklet and 

5 monthly reminder letters, and was implemented in four units of a rural women’s 

organization. Two other units served as control group. Pre- and posttest 

measurements were completed by 81 women in the intervention group and 88 in the 

control group. Physical activity was assessed at baseline and at 6 months with 

accelerometers and the International Physical Activity Questionnaire. 

Results: There was a significant interaction between time and group for the 

total accelerometer activity counts (p = .007). Total activity counts increased in the 

intervention group while there was a decrease in the control group. No significant 

results were found with the International Physical Activity Questionnaire. 

Conclusion: An intervention in a women’s organization was effective in 

increasing the objectively measured physical activity levels of its members. These 

results indicate that women’s organizations can be valuable settings for physical 

activity promotion programs. The minimal number of contact hours and the use of 

existing structures and communication channels are important strengths for later 

implementation.  

 

 

Keywords:  Health promotion; Intervention study; Physical activity; Women 



Minimal-contact intervention in women 

 109 

Introduction 

 

The health benefits of developing regular physical activity are well 

established. Being regularly active reduces the risk to develop cardiovascular 

diseases and cancer, the two leading causes of death in Europe (Hu et al., 2005; 

Niederlaender, 2006; Wannamethee & Shaper, 2001). In addition, physical activity is 

inversely associated with diseases such as diabetes, osteoporosis and hypertension 

(Ernst, 1998; Sigal, Kenny, Wasserman, Castaneda-Sceppa, & White, 2006; 

Wallace, 2003). It reduces depression and anxiety, and it is associated with 

increased well-being (Antunes, Stella, Santos, Bueno, & de Mello, 2005; Byrne & 

Byrne, 1993; Stathopoulou, Powers, Berry, Smits, & Otto, 2006). 

Despite all this evidence a large proportion of the European population 

remains sedentary. According to Varo et al. (2003) the percentages of sedentary 

adults across European countries range from 43.3% in Sweden to 87.8% in Portugal. 

Moreover, women are less active then men (Wijndaele et al., 2006) and rural 

residents consistently report lower rates of physical activity than their urban or 

suburban counterparts (Osuji, Lovegreen, Elliott, & Brownson, 2006; Parks, 

Housemann, & Brownson, 2003). Possible explanations for the low levels of physical 

activity in rural women are their limited access to exercise facilities and their 

perception of significant barriers to physical activity such as having no one to 

exercise with or lack of time (Osuji et al., 2006; Sherman, Gilliland, Speckman, & 

Freund, 2007). Consequently, there is a need for efficient physical activity 

interventions that target rural women (Hageman, Walker, Pullen, Boeckner, & 

Oberdorfer, 2005).  

Over the past decades numerous interventions have been developed to 

promote physical activity (Hillsdon, Foster, & Thorogood, 2005; Kahn et al., 2002), 

among which so-called lifestyle physical activity interventions. Lifestyle interventions 

allow a person to choose between a large variety of leisure, occupational and 

household-activities to accumulate the recommended 30 minutes of moderate-

intensity physical activity each day. Research showed that these lifestyle physical 

activity interventions are effective in increasing physical activity and fitness levels 

(Dunn, Andersen, & Jakicic, 1998). However, only a limited number of these 

interventions are implemented in a real life setting. One possible explanation is that 

most of these interventions rely on a substantial number of contact hours with 

experts (Andersen et al., 1999; Kohl, Dunn, Marcus, & Blair, 1998), which is difficult 
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to realize in real life situations with small budgets. Limiting the number of contact 

hours is therefore one factor that can be taken into account with respect to 

implementation possibilities. 

Another factor that can facilitate implementation is to embed the intervention 

in an already existing structure. An additional advantage of using existing structures 

(e.g., traditional meeting places and times) and communication channels (e.g., 

monthly newsletters) is that it increases the chance of reaching sedentary people, 

which constitute an important subgroup that is seldom reached by research staff 

members. Worksite and primary care interventions are examples of interventions that 

are embedded in existing structures. They have been the subject of multiple studies 

in the past with mixed results (Dishman, Oldenburg, O'Neal, & Shephard, 1998; 

Eakin, Glasgow, & Riley, 2000). 

Another possibility, rather than medical or worksite settings to reach people, is 

to use other kinds of settings where people meet each other on a regular basis, such 

as social or cultural organizations. Rural women are united in worldwide rural 

women’s organizations such as The Associated Country Women of the World, the 

Woman’s National Farm and Garden Association (USA), the Country Women’s 

association of Australia or the Norwegian Society of Rural Women. These 

organizations bring women together in an agreeable and socially engaging 

atmosphere. They stimulate social awareness, social bonding and creativity among 

their participants and organize recreational events and meetings around educational 

and socially relevant themes. Because of their integration in local social communities, 

these organizations have the additional advantage of being able to use local social 

networks and existing friendships, which can enhance social support during an 

intervention. To our knowledge, no systematic studies are available that evaluated 

physical activity interventions in women’s organizations.  

 All abovementioned elements resulted in a minimal-contact lifestyle 

intervention that was maximally integrated in the existing structures of a women’s 

organization. The main purpose of the present study was to examine the 

effectiveness of this intervention in increasing physical activity. 
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Materials and methods 

 

Participants  

For this study a catholic rural women’s organization with about 117,000 

members, spread over 1048 units  in Flanders (Belgium, population: 6 million), was 

contacted. Units are geographically structured divisions of which the borders are 

usually delineated by separate villages. They stand under the supervision of a local 

board and consist of 50 to 250 members. The members of this organization are adult 

women with the majority being between 35 and 65 years old.  

After agreement of the national board, six units were asked to participate in 

the study. They were selected according to their location (i.e., nearby the university 

of Leuven, but with a rural character), their size (i.e., not very large or small units: the 

number of members varied between 89 and 161 members), and the age structure of 

their members (i.e., similar percentages of younger and older members between the 

units). Four units were randomly allocated to the intervention group and two to the 

control group. The study was approved by the Ghent University Ethics Committee 

 

Procedure 

All members (N = 697) of the six participating units were personally informed 

about the study in September 2005 by a member of the board of their unit. Members 

in the intervention condition were told that the university would carry out an 

intervention on physical activity promotion during the next months, and that they 

needed data to evaluate this intervention. If members of the intervention units agreed 

to participate, the board member also gave them an informed consent form, the 

pretest questionnaires, and an invitation for the intervention meeting.  

Members in the control condition were told that the university would carry out 

an intervention on physical activity promotion in other units during the next months, 

and that the researchers needed data to evaluate their intervention in view of 

nationwide implementation. If members of the control units agreed to participate, the 

board member gave them an informed consent form and the pretest questionnaires, 

but no invitation for an intervention meeting. 

Completed informed consent forms and questionnaires were recollected by 

the board members. A random selection of about 30 members in each unit was 

contacted by telephone and asked to wear an accelerometer. The number of 

accelerometers per unit was dependent of the number of accelerometers that was 
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available. A random selection per unit was obtained by drawing the appropriate 

number of names, or more in case people refused, out of a blinded box with all the 

participants’ names per unit. The accelerometers were delivered and collected at 

home or at a central point in the village by a researcher. The same procedure for 

measurement was used at posttest in April 2006.  

 

Intervention 
Because the goal was to create an intervention that could be implemented in 

the regular activities of the organization, it was developed in close cooperation with 

different levels of the organization. Preparing the organization for a physical activity 

promotion intervention required additional actions at the level of the organization that 

are beyond the scope of this article (e.g., informing the national board of the scientific 

relevance of the research and convincing them of the practical applicability of the 

intervention), but that were essential for the acceptance of and support for the 

intervention by the national board.  

The intervention consisted of one intervention meeting, a self-help booklet, 

and monthly reminders. The aim was to give the women information on why and how 

to incorporate more physical activity in their daily lives.  

The intervention meeting lasted for 90 minutes, which is comparable to other 

meetings of this organization. It followed the usual structure (i.e., same starting hour, 

same duration including a coffee break, with an emphasis on both information and 

interaction) and was held at their usual meeting point in the village. The meeting was 

guided by a researcher and consisted of the following elements: a) a presentation of 

the benefits of regular physical activity and the ACSM/CDC recommendations for 

moderate and vigorous physical activity; b) goal setting exercises resulting in an 

individually tailored physical activity contract for the next 6 months; c) explanation of 

an exercise calendar for self-monitoring; d) interactive discussions on barriers, 

reminders and rewards; and e) information about the use of pedometers. The self-

help booklet was developed by the authors and was based on the ‘Jump Start to 

Health’ booklets by Marcus et al. (1998) This booklet consisted of 20 colourful pages 

with many pictures and similar  information as provided during the meeting (i.e., 

benefits, norms, goal setting, barriers, tips for maintenance). 

Afterwards, participants received 5 monthly reminder letters in the form of two 

A4-pages with encouragements and tips to stay physically active, in which the 
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essential information of the meeting and the self-help booklet was repeated and 

elaborated.  

In the control condition, members did not receive any of the abovementioned 

information on physical activity. 

 

 Measurements 

Background characteristics: Participants completed a short questionnaire in 

which they were asked to indicate their age, their height (in cm), their weight (in kg), 

their level of education, their marital status and their employment status. 

 

International Physical Activity Questionnaire: Physical activity was measured 

with the long ‘last 7 days recall’ form of the International Physical Activity 

Questionnaire (IPAQ). This questionnaire assesses physical activity at work, during 

transportation, in leisure time and in household and yard work, together with daily 

sitting time. Acceptable measurement properties of the IPAQ were found in an 

international study over 12 countries (Craig et al., 2003) and in a Flemish sample 

(Vandelanotte, De Bourdeaudhij, Sallis, Philippaerts, & Sjostrom, 2005). 

 

CSA Accelerometer: In a subsample of both the intervention and control group,  

physical activity was also measured using the Computer Science and Applications, 

Inc. Model 7164 (CSA) accelerometer. Different studies proved that this is a reliable 

and valid monitor to measure physical activity (Freedson, Melanson, & Sirard, 1998; 

Sirard, Melanson, Li, & Freedson, 2000). Participants were asked to wear the 

accelerometer during waking hours for five consecutive days of the same week, 

starting on a Wednesday to include both week and weekend days. The monitor was 

worn on the right hip and was only removed for water based activities and sleeping. 

Participants kept a diary during these five days in which they noted for what activity 

they removed the monitor. These activities were later incorporated into the 

accelerometer data.   

 

Statistical Analyses 

 All data were analyzed with SPSS 14.0. To assess differences between 

groups Independent-Samples T-Tests, Chi-Square analyses and One-Way ANOVAs 

were used.  Effects on physical activity were analyzed with Repeated Measures 



Chapter 5 

 114 

ANCOVAs with time (within) and group (between) as factors and marital status 

(dummy coded) as covariate.    

 

 

Results 

 

Response rates 

Figure 1 displays the response rates of the study. Because the group in the 

intervention condition that only received information by mail and completed all tests 

was too small (n = 25), it was not included in the analyses. Drop-out percentages in 

the intervention (27.0%) and the control condition (22.8%) were not significantly 

different. In the intervention group there were no pretest differences between drop-

outs and completers for any of the variables. Drop-outs in the control group had a 

significantly higher body mass index (BMI) than completers (t = 3.061, p<0.01).  

 

Demographic variables 

There were no significant differences between the two groups in mean age, 

BMI, years of education, or employment status (Table 1). However, a significantly 

higher proportion of the control group was married compared to the intervention 

group. This significant difference remained when drop-outs were included. To 

account for this difference marital status was included as covariate in the repeated 

measures analyses.  

 

 

Table 1. Demographic characteristics (mean(SD) or %) of the two groups at pretest 

Characteristic  Intervention group 
(N = 81) 

Control group 
(N = 88) 

 
p* 

Age  54.5 (12.0)  53.0 (12.5) NS 

Body Mass Index 25.2 (4.3) 24.9 (4.0) NS 

Education (years) 12.1 (3.0) 12.5 (2.9) NS 

Marital Status 
 % Married 71.6% 89.8% <0.05 

Employment Status 
 % Employed 44.3% 43.5% NS 

*Result of t-test or χ2 comparing intervention and control group at pretest 
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All members of the 4 
intervention units received 

information, informed consent 
forms, pretest quest. and an 
invitation for the intervention  

meeting  (N = 475) 

 
All members of the 2 
control units received 
information, informed 

consent forms and pretest 
quest. (N = 222) 

Completed pretest (N = 188) Completed pretest (N = 114) 

Participated in 
intervention meeting 

(N = 111) 

Only received self-
help booklet by 
mail (N = 77) 

Received 5 monthly reminder letters (N = 188) 

Received invitation to complete posttest (N = 302) 

Intervention group 
completed posttest 

(N = 81) 
- quest. + acc. (N = 58) 
- only quest. (N = 13) 
- only acc. (N = 10) 

Mail group 
completed posttest  

(N = 25) 
- quest. + acc. (N = 11) 

- only quest. (N = 8) 
- only acc. (N = 6) 

Control group 
completed posttest 

(N = 88) 
- quest. + acc. (N = 54) 
- only quest. (N = 28) 

- only acc. (N = 6) 
 

- didn’t want to participate (N = 250) 
- returned quest. anonymously (N = 17) 
- participated in intervention meeting  
  without completing pretest (N = 20) 

Discontinued participation (N = 108) 
Main reasons to decline:  

- Lack of time 
- Health problems 
- Lack of interest 

- received reminder phone call  
   after 2 weeks (N = 111) 
- received reminder letter  
   after 4 weeks (N = 109) 
 

- didn’t want to    
   participate (N = 104) 
- returned quest.      
  anonymously (N = 4) 
 

Figure 1. Flow chart of the study; quest. = questionnaires, acc. = accelerometers 
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Table 2. Mean accelerometer and IPAQ scores at pretest and posttest (6 months) for the 

intervention and the control condition 

 Intervention group  Control group  Time x 
group 

 N Mean (SD)  N Mean (SD)  F 

Accelerometer: Total activity 
counts/5 days        

     Pretest 68 
1 702 474  

   (618 907)  60 
1 664 013  

   (521 275)  

     Posttest 68 1 827 888  
  (687 279)  60 1 501 413   

   (594 714)  
5.834* 

IPAQ: Total PA (min/week)        

     Pretest 38 1 308 (872)  43 1 175 (882)  

     Posttest 38 1 287 (871)  43   1 109 (1 036)  
0.042 

IPAQ: PA at work (min/week)        

     Pretest 33 671 (848)  30 676 (1056)  

     Posttest 33 556 (691)  30 423 (698)  
0.829 

IPAQ: PA in transportation 
(min/week)        

     Pretest 38 111 (120)  43 106 (165)  

     Posttest 38 98 (124)  43 90 (159)  
0.004 

IPAQ: PA in household/yard 
(min/week)        

     Pretest 39 614 (458)  43 706 (772)  

     Posttest 39 639 (471)  43 727 (869)  
0.004 

IPAQ: PA in leisure time 
(min/week)        

     Pretest 39 120 (133)  43 142 (177)  

     Posttest 39 132 (102)  43 106 (164)  
2.266 

IPAQ: Sitting time (min/week)        

     Pretest 37    2 296 (1 176)  42 2 111 (978)  

     Posttest 37 2 285 (982)  42   2 365 (1 323)  
1.620 

* p<0.05; PA = physical activity 

 

 

Effect measurements 

No significant pretest differences between the intervention and the control 

group emerged for any of the IPAQ or CSA measurements. There were also no 

significant differences at pretest or posttest between the different units within the 

intervention or control condition for any of these measurements.  

There was a significant interaction between time and group for the total 

accelerometer activity counts (Table 2). Total activity counts increased in the 

intervention group while there was a decrease in the control group. This pattern was 



Minimal-contact intervention in women 

 117 

not confirmed for the self-reported physical activity levels. No significant differences 

were found for any of these measurements (Table 2). Overall the mean values for the 

self-reported physical activity measurements were very high. According to the 

guidelines for data processing and analysis of the IPAQ (www.ipaq.ki.se), 9 (12.6%) 

outliers in the intervention group and 12 (14.6%) in the control group were excluded 

from analysis. The outliers were cases of extreme overreporting, probably as a result 

of not fully understanding or misinterpreting the questions. Additional T-Tests 

revealed no significant differences between participants with extreme values and the 

other participants on any of the demographic characteristics. Another 23 (32%) cases 

in the intervention condition and 27 (32.9%) cases in the control condition were 

excluded due to missing values. This resulted in a decrease of power. 

Comparable results (i.e., a significant interaction for total accelerometer 

counts and no significant results with the IPAQ) were found with Intention-to-treat 

analyses (n = 225) where no change was assumed from pretest to posttest for drop-

outs.   

 

 

Discussion 

 

The results of the present study showed that a minimal-contact intervention 

embedded in the existing structures of a rural women’s organization can have a 

positive effect on the objectively measured physical activity levels of its members. 

The significant interaction effect indicated an increase in the accelerometer activity 

counts in the intervention group and a decrease in the control group. A possible 

explanation for the decrease in the control group could be the period of the year in 

which the intervention was held: from October 2005 until the end of March 2006, i.e., 

during fall and winter. This period was chosen because the annual program of this 

organization starts in September. Studies that examined seasonal changes in 

physical activity found a significant decrease in physical activity during fall and winter 

compared to spring and summer (Matthews et al., 2001; Pivarnik, Reeves, & 

Rafferty, 2003; Uitenbroek, 1993). The decrease in physical activity observed in our 

control group is consistent with these findings. The present intervention was not only 

effective in countering this seasonal decrease in physical activity, but even resulted 

in an increase despite the winter period.  
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The intervention effect on the accelerometer data was however not confirmed 

on the self-reported physical activity questionnaire. Moreover, post hoc analyses 

revealed no correlation between the accelerometer data and the IPAQ data at pretest 

(r = .03; p = .74) nor at posttest (r = .01; p = .91). Previous studies have also found 

significant differences in motion sensors and self-report estimates of physical activity 

(Dishman, Darracott, & Lambert, 1992; Leenders, Sherman, & Nagaraja, 2000). More 

specifically, significantly higher energy expenditure was found with the self-report 

measurements compared to the motion sensors. This was either explained as 

overreporting in the self-report measurements or as an underestimation of the energy 

expenditure by the motion sensors. Indications of overreporting on the IPAQ in the 

present study are the very high mean values of self-reported physical activity minutes 

a week and the large percentage of outliers. Substantial overreporting with the IPAQ 

has been demonstrated in previous studies (Fogelholm et al., 2006; Rzewnicki, 

Auweele, & De Bourdeaudhij, 2003). In addition to this overreporting, there were 

many missing values and women complained about the complexity of the 

questionnaire. Overall, these problems question the validity of the IPAQ in this study. 

Using the interview version of the IPAQ could be a solution for future research in this 

population.  

  Previous studies already showed that it is possible to increase physical 

activity levels with minimal-contact interventions. Significant results were obtained 

with mail-mediated behavior change strategies (Cardinal & Sachs, 1996), with 

computer-tailored interventions (Vandelanotte, De Bourdeaudhuij, Sallis, Spittaels, & 

Brug, 2005), and with interventions in primary care (Eakin et al., 2000). Most of these 

studies only used self-report measures of physical activity but some also used more 

objective measures. For example, a significant intervention effect on accelerometer 

activity counts was found by Calfas et al. (1996) after a short primary care 

intervention. In agreement with the present findings no effects were found with the 

self-report physical activity questionnaire. Du Vall, Dinger, Taylor, and Bemben 

(2004) compared the impact of 3 minimal-contact lifestyle interventions on physical 

activity in women and found a significant increase in physical activity, measured with 

accelerometers only, in all three intervention groups. 

As far as we know, no studies have been published that implemented a 

physical activity intervention in a women’s organization. However, some church-

based health promotion programs have been described in the literature (Lasater, 

Becker, Hill, & Gans, 2007; J. Peterson, Atwood, & Yates, 2002). Like women’s 
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organizations, churches also have an important link with the community and the 

advantage of built-in social support networks. Consistent with our findings, Young 

and Stewart (2006) and Peterson, Yates, Atwood, and Hertzog (2005) found no 

effects of their church-based physical activity programs for women on self-reported 

PA questionnaires. Peterson, Yates, Atwood, and Hertzog (2005) did find a 

significant effect on VO2max, a more objective measure of physical fitness, which 

again stresses the importance of including objective outcome measures in 

intervention studies.   

 

Strengths and limitations 

This study is the first that examines the effect of a physical activity intervention 

in a rural women’s organization. A strength of the present study is that an effect on 

objectively measured physical activity was obtained with a minimal-contact 

intervention. A further strength is that the intervention was developed within the 

existing structures of the organization. This required a very close cooperation with 

different layers of the organization, but it was worth the time and energy with regard 

to later implementation. In this case, the national board of this organization decided 

to choose physical activity promotion for their next annual year theme and implement 

the intervention on a larger scale. In this way the intervention will reach thousands of 

rural women and the costs will be completely covered by the organization itself.  

This positive consequence resulted in a first limitation. Because the national 

board of the organization decided to implement our intervention on a national scale 

just three months after the posttest, no follow-up was possible because the 

participants in the control group also  received information about physical activity. A 

second limitation is the considerable drop-out: 27.0% in the intervention condition 

and 22.8% in the control condition. However, the only difference between drop outs 

and completers was found in the control group where drop-outs had a significantly 

higher BMI, and comparable results were found with intention-to-treat analyses. A 

final limitation concerns the problems we experienced with the self-report version of 

the IPAQ which probably resulted in invalid results.   

 

Conclusions 

The present minimal-contact intervention, embedded in a women’s 

organization, was effective in increasing physical activity in comparison with a no-

intervention control group. These results indicate that women’s organizations can be 
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valuable settings for physical activity promotion programs. Their existing social 

networks and strong integration in the community make physical activity more easily 

accessible, which is especially important for sedentary people like the majority of 

rural women. More research is needed to assess the generalizability and long term 

effects of this kind of interventions.  

 

 

Endnote 

 

As mentioned in the results about the demographic variables (page 101) there 

was a significant pretest difference in marital status between the intervention and the 

control group. A larger percentage of women in the control group was married 

compared to the intervention group. Because research has indicated that being 

married is associated with higher levels of physical activity and subjective well-being 

(Pettee et al., 2006; Mookherjee, 1997), marital status was included as a covariate in 

the analyses. 
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Abstract 

 

Objectives: To examine the psychological effects of a minimal-contact 

physical activity intervention that was integrated in the existing structures of a 

women’s organization and to detect possible mechanisms that might mediate these 

effects.  

Methods: Members (n = 108) of four units of a women’s organization 

participated in a 6-month intervention that included one group meeting, a self-help 

booklet and five monthly reminder letters. Two other units (n = 110) served as control 

group. Primary outcomes were psychological well-being, physical well-being and trait 

anxiety, which were assessed by self-report questionnaires before and after the 

intervention.  

Results: There was a significant time by group interaction for psychological 

well-being and trait anxiety. The control group reported significantly less 

psychological well-being at posttest, while there was no change in the intervention 

group. For trait anxiety, there was a significant decrease in the intervention group 

and no change in the control group. No significant results were found for physical 

well-being. The effects of the intervention on psychological well-being and trait 

anxiety were partly mediated by changes in perceived benefits and barriers of 

physical activity and by changes in self-efficacy, but not by changes in physical 

activity.  

Conclusions: The present intervention may have been effective in countering 

the seasonal decrease in psychological well-being during winter, and in decreasing 

trait anxiety. These effects were partly mediated by changes in perceived benefits 

and barriers of physical activity and by changes in self-efficacy. The minimal contact 

hours and the use of existing structures are important strengths for later 

implementation.  

 

Keywords : Intervention study; Exercise; Psychological well-being; Health promotion, 

Mediation analysis 



Explaining psychological effects 

 127 

Introduction 

 

Numerous reviews have outlined the beneficial effects of regular physical 

activity on mental health (e.g., Netz, Wu, Becker, & Tenenbaum, 2005; Scully, 

Kremer, Meade, Graham, & Dudgeon, 1998). These reviews concluded that physical 

activity has a positive influence on depression, anxiety, mood state, self esteem, 

well-being, and personality (McDonald & Hodgdon, 1991; Penedo & Dahn, 2005; 

Petruzzello, Landers, Hatfield, Kubitz, & Salazar, 1991; Spence, McGannon, & Poon, 

2005; Stathopoulou, Powers, Berry, Smits, & Otto, 2006) though relatively few have 

focused specifically on middle-aged and older women. Most studies that evaluated 

the effects of physical activity on mental health compared a structured exercise 

intervention, consisting of two to three exercise sessions a week for eight weeks or 

longer, with an attention or waiting list control group (e.g., Anderson, King, Stewart, 

Camacho, & Rejeski, 2005; Stoll & Alfermann, 2002). Despite the positive effects of 

these interventions, few are implemented on a large scale, which makes their public-

health impact limited. Glasgow and colleagues also pointed out this gap between 

research and practice and developed a framework, called RE-AIM, to evaluate the 

public health impact of health promotion programs (Glasgow, Bull, Gillette, Klesges, 

& Dzewaltowski, 2002; Glasgow, Lichtenstein, & Marcus, 2003; Glasgow, Vogt, & 

Boles, 1999). A possible way to close this research-practice gap is to pay more 

attention to the implementation of an intervention.  

Several strategies are used to facilitate the implementation of an intervention. 

A first strategy is to embed the intervention in an already existing structure, such as 

worksites or primary health care centers (Dishman, Oldenburg, O'Neal, & Shephard, 

1998; Eakin, Glasgow, & Riley, 2000; Marshall, 2004). Other existing settings that 

could be used are leisure time settings, such as social or cultural organizations. 

Because of their integration in local communities, these organizations have the 

additional advantage of being able to use local social networks and existing 

friendships, which could enhance social support during an intervention.  

Rural women’s organizations are such organizations. They could be valuable 

settings for physical activity interventions for several reasons. To start with, rural 

women are less likely to reach the recommended levels of physical activity than their 

male and urban counterparts (Osuji, Lovegreen, Elliott, & Brownson, 2006; Parks, 

Housemann, & Brownson, 2003). For example, a study in the US reported an odds 

ratio of 1.25 for men versus women and of 1.24 for urban versus rural participants 
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(Parks et al., 2003). Furthermore, psychiatric disorders, such as major depression 

and anxiety disorders, are more frequent in women (Kuehner, 2003; Pigott, 1999). 

For example, 15% of all Belgian women suffer from serious mental problems 

compared with 10% of the Belgian men (Bayingana et al., 2006). Finally, rural 

women are worldwide united in rural women’s organizations such as The Associated 

Country Women of the World, the Woman’s National Farm and Garden Association 

(USA), the Country Women’s association of Australia or the Norwegian Society of 

Rural Women.  

A second strategy that can facilitate implementation is to limit the number of 

contact hours with experts or research staff members during an intervention. Limiting 

these contact hours decreases the costs of an intervention. Given that the financial 

resources for physical activity promotion are often limited, it is easier to implement 

cheaper interventions. Mail-mediated and computer-tailored interventions are 

examples of such minimal-contact interventions. Research has shown that these 

minimal-contact interventions can increase physical activity (Cardinal & Sachs, 1996; 

DuVall, Dinger, Taylor, & Bemben, 2004; Vandelanotte, De Bourdeaudhuij, Sallis, 

Spittaels, & Brug, 2005), but, as far as we know, effects on mental health are not yet 

reported.  

While evaluating the effects of interventions with maximal implementation 

possibilities is of primary importance, it is also necessary to find out by which 

mechanisms these interventions might affect mental health. The mediating role of 

physical activity might seem obvious, but evidence for this role is still lacking 

(Anderson et al., 2005). The most commonly examined mediators of physical activity 

interventions in previous studies were behavioral processes of change (e.g., 

committing yourself, rewarding yourself), experiential processes of change (e.g., 

increasing your awareness, being emotionally involved), self-efficacy (i.e., one’s 

confidence in being able to be physically active in more difficult situations), decisional 

balance (i.e., weighing the pros and cons of a specific behavior), and social support 

(Lewis, Marcus, Pate, & Dunn, 2002). These proposed mediators are the main 

theoretical constructs of the transtheoretical model (processes of change, decisional 

balance and self-efficacy) (Prochaska & DiClemente, 1983) and social-cognitive 

theory (self-efficacy and social support) (Bandura, 1986). According to these 

theories, interventions can change behavior through changes in one or more of these 

theoretical constructs. For example, if people do not believe that their actions can 

produce the desired effects (i.e., when they have a low level of self-efficacy) they are 
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not likely to act or to persevere in the face of setbacks. Increasing the level of self-

efficacy is therefore supposed to lead to an increase in the desired behavior 

(Bandura, 1998).  

Until now the proposed constructs were almost exclusively used to explain 

the behavioral effects of physical activity interventions. Very little is known about 

what mechanisms explain the psychological effects of these interventions. Some 

preliminary support has been found for the mediating roles of self-efficacy and social 

support (Anderson et al., 2005; McAuley, Blissmer, Katula, Duncan, & Mihalko, 

2000), but studies examining the mediating roles of the other constructs are lacking. 

Therefore, in the present study we wanted to explore the role of all mentioned 

constructs (behavioral processes of change, experiential processes of change, 

perceived benefits, perceived barriers, self-efficacy, and social support) as possible 

mediators of the psychological effects of the present physical activity intervention.  

The first objective of the present study was to evaluate the psychological 

effects of a minimal-contact physical activity intervention that was maximally 

integrated in the existing structures of a rural women’s organization. This intervention 

already proved to be effective in increasing the objectively measured physical activity 

of the intervention group compared with a no-intervention control group (Opdenacker, 

Boen, Vanden Auweele, & De Bourdeaudhuij, 2008). As mental health indicators we 

selected trait anxiety and a general measure of psychological and physical well-

being. Trait anxiety has been used before as a measurement of subjective well-being 

(Stoll & Alfermann, 2002). Moreover, the anxiety-reducing effects of exercise appear 

to be independent of the health status of the participants (Petruzzello et al., 1991). 

A second objective was to examine whether changes in mental health were 

mediated by changes in physical activity and/or changes in some observed 

psychosocial constructs (i.e., behavioral processes of change, experiential processes 

of change, perceived benefits, perceived barriers, self-efficacy, and social support) 

 

 

Methods 

 

Participants  

The organization that took part in this study was a rural women’s organization. 

The members of this organization are adult women of all ages with the majority being 

between 35 and 65 years old. The organization counts about 117,000 members 
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spread over 1048 units in Flanders (i.e., the Dutch-speaking part of Belgium, with a 

population of about 6 million). Units are geographically structured divisions of which 

the borders are usually delineated by separate villages. They are under supervision 

of a local board and consist of 50 to 250 members. Activities of the organization (e.g. 

cooking courses, health information meetings) usually take place at unit level, 

resulting in strong social networks and friendships between members of a unit.  

After agreement of the national board of this organization, six units were 

asked to participate in the study and agreed to participate. The six units were 

selected according to their location (i.e., nearby the university, but with a rural 

character), their size (i.e., not very large or small units), and the age structure of their 

members (i.e. similar percentages of younger and older members between the units). 

Four units were randomly allocated to the intervention group and two to the control 

group. A four to two division ratio was chosen because we expected fewer 

participants in the intervention units, because members in these units not only had to 

agree to complete the tests but also had to attend the intervention meeting. The 

study was approved by the Ghent University Ethics Committee. 

 

Procedure  

All members (N = 697) of the six participating units were personally informed 

about the study in September 2005 by a member of the board of their unit. When a 

member in the intervention condition agreed to participate, she received an informed 

consent form, the pretest questionnaires, and an invitation for the intervention 

meeting. When members of the control units agreed to participate, the board member 

gave them an informed consent form and the pretest questionnaires, but no invitation 

for an intervention meeting. 

All participants were asked to return the informed consent form and 

completed questionnaires to a board member, who handed in the questionnaires to 

the president of the unit where a member of the research staff picked them up. A 

random selection of about 30 members in each unit was contacted by telephone by a 

researcher and asked to wear an accelerometer. The accelerometers were delivered 

and collected at home or at a central point in the village by a researcher. The same 

procedure for questionnaire and accelerometer dissemination was used at posttest in 

April 2006.  
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Intervention 
Preparing the organization for a physical activity promotion intervention 

included gaining the acceptance and support of the national board. This required 

actions at all levels of the organization (e.g. informing the national board of the 

scientific relevance of the study and convincing them of the practical applicability of 

the intervention), which are beyond the scope of this article. At the local level several 

meetings were held with the boards of the participating units to develop an 

intervention that fitted into the existing structures of the organization.  

The intervention consisted of one intervention meeting, a self-help booklet, 

and monthly reminders. Various strategies that have proven their efficacy (e.g. goal 

setting, self-monitoring, social support) (Marcus & Forsyth, 2003; Saelens et al., 

2000; Shilts, Horowitz, & Townsend, 2004), were incorporated in the intervention. 

These strategies were derived from various theoretical backgrounds such as goal 

setting theory (e.g., goal setting, contracting) (Locke & Latham, 1990), decision 

making theory (e.g., decisional balance) (Janis & Mann, 1977), social-cognitive 

theory (e.g., social support, overcoming barriers, increasing self-efficacy) (Bandura, 

1986), and learning theory (e.g., rewards, reminders) (Domjan, 1993).  

The intervention meeting lasted for 90 minutes, which is comparable to other 

meetings of this organization. It followed the usual structure (i.e., same starting hour, 

same duration including a coffee break, with an emphasis on both information and 

interaction) and was held at their usual meeting point in the village. The meeting was 

guided by a researcher and consisted of the following elements: a) a presentation of 

the benefits of regular physical activity and the ACSM/CDC recommendations for 

moderate and vigorous physical activity; b) goal setting exercises resulting in an 

individually tailored physical activity contract for the next six months; c) explanation of 

an exercise calendar for self-monitoring; d) interactive discussions on barriers, 

reminders and rewards; and e) information about the use of pedometers. The self-

help booklet was developed by the authors and was based on the ‘Jump Start to 

Health’ booklets by Marcus et al. (1998). This booklet consisted of 20 colorful pages 

with many pictures and similar information as provided during the meeting.  

Afterwards, participants received five monthly reminder letters with 

encouragements and tips to stay physically active, in which the essential information 

of the meeting and the self-help booklet was repeated and elaborated. All materials 

were written in an easy understandable language. They were proofread and 
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corrected by several co-workers of the women’s organization who were familiar with 

writing texts for this population (e.g., articles in the monthly magazine).  

The participants were not screened before the intervention. However, both 

during the meeting and in the self-help booklet we explicitly advised people who had 

no experience with physical activity to start with moderate activities such as walking 

or gardening and to consult their general practitioner if they had any questions.  

In the control condition, members did not receive any information on physical 

activity or any other materials. 

 

Measurements 

Background characteristics: Participants completed a short questionnaire that 

asked for age, height (in cm), weight (in kg), level of education, marital status and 

employment status. 

 

Well-being: A selection of items of the Marcoen questionnaire for subjective 

well-being (Marcoen, Van Cotthem, Billiet, & Beyers, 2002) was used to measure 

well-being. This questionnaire proved to have adequate psychometric properties 

(Marcoen et al., 2002). Four items were selected out of the psychological well-being 

scale, and four out of the physical well-being scale. The selection was based on 

factor loadings and internal consistency scores. For each of the items participants 

indicated on a 7-point Likert scale between ‘1 = never’ and ‘7 = always’ how often the 

statement was applicable. Psychological well-being refers to feeling more or less well 

in one’s own psychological living space and consists of items such as ‘I am happy 

with the person I am’ and ‘I have my life in my own hands’. Physical well-being can 

be defined as feeling more or less well in one’s own body and includes items such as 

‘I feel satisfied with the shape I am in’ and ‘I love my body as it is’. The internal 

consistencies of the scales used in this study were good (α = .80 for psychological 

well-being; α = .81 for physical well-being). 

 

Trait anxiety: The Spielberger state-trait anxiety inventory (STAI) is a self-

report questionnaire that includes separate measurements of state and trait anxiety 

(Spielberger, Gorsuch, Lushene, Vagg, & Jacobs, 1983). In this study the Dutch 

version of this questionnaire (Van der Ploeg, 2000) was used and only trait anxiety 

was measured. Trait anxiety is described as a general tendency to respond with 
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anxiety to perceived threats in the environment (Van der Ploeg, 2000). Participants 

indicated for 20 items how they felt in general on a 4-point Likert scale ranging from 

‘1 = almost never’ until ‘4 = almost always’. Test-retest reliabilities of the STAI ranged 

from .76 to .86. Alpha estimates of internal consistency ranged from .89 to .96, with a 

median alpha estimate of .90 (Spielberger et al., 1983). 

  

Physical activity: In a subsample of both the intervention and control group (n 

= 109) physical activity was measured with the Computer Science and Applications, 

Inc. Model 7164 (CSA) accelerometer. Various studies proved that this is a reliable 

and valid monitor to measure physical activity (Freedson, Melanson, & Sirard, 1998; 

Sirard, Melanson, Li, & Freedson, 2000). Participants were asked to wear the 

accelerometer during waking hours for five consecutive days of the same week, 

starting on Wednesday to include both week and weekend days.  

All participants completed the International Physical Activity Questionnaire 

(IPAQ) (Craig et al., 2003). However, the results of the IPAQ were not used in the 

mediation analyses because no significant intervention effects were found for this 

measurement and because the validity of this questionnaire for the present sample 

was questioned (Opdenacker et al., 2008). 

 

Perceived Benefits/Perceived Barriers: In order to assess their perceived 

benefits with regard to physical activity, participants were asked to rate their 

agreement with possible physical activity effects (20 items) on a 5-point Likert scale, 

ranging from ‘1 = completely disagree’ to ‘5 = completely agree’. In order to measure 

their perceived barriers to be physically active, participants indicated on a 5-point 

Likert scale (1 = never, 5 = always) how often each of the 20 possible barriers 

hindered them to be physically active. The perceived benefits and barriers scales 

were developed by De Bourdeaudhuij and Sallis (2002). The internal consistencies of 

these scales in the present study were good (α = .90 for perceived benefits; α = .90 

for perceived barriers). 

 

Self-efficacy:  Self-efficacy was assessed with the five-item Self-Efficacy 

Questionnaire (Marcus, Selby, Niaura, & Rossi, 1992). Participants indicated how 

confident they were that they would be physically active in each of five adverse 

situations on a 5-point Likert scale ranging from ‘1= not at all confident’ until ‘5 = very 

confident’. Marcus and Owen (1992) reported adequate internal consistency 
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(Cronbach’s α = .80) and test-retest reliability (r = .90) for this questionnaire. This 

questionnaire was supplemented with 11 statements of the Temptation Not to 

Exercise Scale (Hausenblas et al., 2001) to create a multidimensional self-efficacy 

questionnaire. These extra statements were rated on the same 5-point Likert scale. 

This questionnaire proved to be internally consistent in the present study (α = .90). 

 

Processes of change: The Processes of Change Questionnaire (Nigg, 

Norman, Rossi, & Benisovich, 1999) is a 30-item measure that uses a 5-point Likert 

scale (1 = never and 5 = repeatedly) to assess the five experiential and five 

behavioral activities that individuals use to modify their physical activity behavior 

according to the transtheoretical model (Prochaska & DiClemente, 1983). 

Experiential processes include conscious raising, dramatic relief, environmental 

reevaluation, self-reevaluation, and social liberation. Behavioral processes include 

reinforcement management, helping relationships, stimulus control, counter 

conditioning; and self liberation. This questionnaire has adequate psychometric 

properties (Nigg et al., 1999). Internal consistency values for the experiential 

processes (α = .85) and behavioral processes (α = .79) were adequate for this study. 

 

Social support: To measure social support, respondents were asked how 

strongly they believed that family or friends wanted them to be physically active (2 

items), and how frequently they perceived support (company, proposals, reminders, 

encouragement) from significant others with regard to physical activity (8 items). The 

first two items of this questionnaire measure social norms while the last eight 

measure ‘perceived’ social support, given that actual social support can not be 

measured with a self-report questionnaire. All items were measured on a 5-point 

Likert scale. This scale was adapted from De Bourdeaudhuij and Sallis (2002) and 

showed adequate internal consistency across different age groups (α = .73 to α = 

.94) in their study. 

 

Statistical Analyses 

 All data were analyzed with SPSS 15.0. To assess differences between 

groups Independent-Samples T-Tests, Chi-Square analyses and One-Way ANOVAs 

were used.  Effects on mental health were analyzed with Linear Mixed Models 

analyses with a scaled identity covariance structure, time as repeated factor, group 

as fixed factor, participants nested in units as random factor and marital status as 
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covariate. When the time x group interaction was significant, contrast analyses were 

conducted to determine within-group differences A mixed model analysis has the 

advantage of being able to deal with missing values. It is a likelihood-based approach 

that models jointly all the actual observations, with no attempt at imputation or 

adjustment for the missing-value mechanism. A recent study showed that mixed 

model analysis is more reliable and better grounded statistically for handling missing 

data in longitudinal trials in comparison with using the last-observation-carried-

forward method (Lane, 2008). By consequence, the observed measurements of all 

participants were included in the analyses, regardless of any missing values at 

posttest (intent to treat analysis).  

 The mediation effects were assessed with the Freedman-Schatzkin 

difference-in-coefficients test, which is a more powerful method of mediation analysis 

than the more widely used Baron-Kenny method. According to Cerin, Taylor, Leslie 

and Owen (2006), using more powerful methods is especially important in small-

scale studies with small to moderate effect sizes, such as the present study. The 

Freedman-Schatzkin difference-in-coefficients test assesses a mediating effect by 

comparing the relation between the independent variable (the intervention) and the 

dependent variable (psychological measurements) before and after adjustment for 

the mediator (e.g. physical activity). The null hypothesis is tested that the difference 

between the unadjusted and adjusted regression coefficients of the independent 

variable (τ – τ’) is zero. Residualized change scores were computed for all variables 

to be used as measurements of change in the regression models. More detailed 

information about the Freedman-Schatzkin difference-in-coefficients test can be 

found elsewhere (Cerin et al., 2006; Freedman & Schatzkin, 1992). Participants from 

both the intervention and the control group were included in the mediation analyses.  

 

 

Results 

 

Response and drop out  

Of the 475 members of the intervention units, 188 (39.6%) signed informed 

consents, of which 111 (59.0%) participated in the intervention meeting. One 

hundred and eight (97.3%) of these 111 participants completed the questionnaires 

relevant to the present study and were included in the present intervention group. 

The 77 (41.0%) women who did not attend the meeting received the information 
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booklet by mail, but were not included in the analyses. Of the 222 members of the 

control units who were invited to participate in the study, 114 (51.4%) agreed to 

participate, of which 110 (96.5%) completed the questionnaires relevant to the 

present study and were included in the present control group.  

 

 

 

  
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Flow chart of the study 

 

 

All members of the 4 intervention 
units received information, 

informed consent forms, pretest 
questionnaires and an invitation 

for the intervention  meeting  
 (n = 475) 

All members of the 2 
control units received 
information, informed 

consent forms and pretest 
questionnaires  

(n = 222) 

Signed informed consent 
and participated in pretest 

 (n = 188) 

Included in the intervention 
group  

(n = 108) 

- didn’t complete all pretest  
  questionnaires  (n = 3) 
- didn’t participate in the intervention        
  meeting (n = 77)  

Intervention group 
Participated in posttest 

 (n = 81) 
 

Control group 
Participated in posttest 

(n = 88) 
 

- didn’t want to participate (n = 250) 
- returned questionnaires  
  anonymously  (n = 17) 
- participated in intervention meeting  
  without informed consent (n = 20) 

- discontinued participation  
  (n = 27) 

- didn’t want to    
   participate (n = 104) 
- returned questionnaires      
  anonymously (n = 4) 
 

 
- didn’t complete all pretest   
   questionnaires (n = 4) 
 

Included in the  
control group  

(n = 110) 

Signed informed consent 
and participated in pretest 

 (n = 114) 

- discontinued participation  
  (n = 22) 



Explaining psychological effects 

 137 

Thirty participants of the 111 women in the intervention group who followed the 

intervention meeting and participated in the pretest (27.6%) and 26 participants of the 

114 women in the control group who participated in the pretest (22.8%) did not 

participate in the posttest measurements. Main reasons to decline were lack of time, 

health problems and lack of interest. The drop-out rates in the intervention (27.0%) 

and the control group (22.8%) were not significantly different. A flow diagram of the 

study is shown in Figure 1. 

 

Demographic variables 

There were no significant differences between the two groups in mean age, 

BMI, years of education, or employment status (Table 1). However, a significantly 

higher proportion of the control group was married compared to the intervention 

group (Table 1). To account for this difference, marital status was included as 

covariate in the analyses.  

 

Table 1. Means (SD) or percentages for demographic characteristics  

Characteristic  Intervention 
(n = 108) 

Control 
(n = 110) 

 
P* 

Age  55.9 (11.5) 55.3 (13.2) NS 

Body Mass Index 25.5 (4.4) 25.6 (4.5) NS 

Education (years) 11.3 (3.0) 12.3 (3.0) NS 

Marital Status 
 % Married 

75.9% 87.2% .025 

Employment Status 
 % Employed 

45.5% 44.0% NS 

*Result of t-test or χ2 comparing intervention and control at pretest 

 

 

Effect measurements 

Changes in physical activity behavior are reported elsewhere (Opdenacker et 

al., 2008). In brief, there was a significant time x group interaction for the total 

accelerometer activity counts. Total activity counts increased in the intervention 

group, while there was a decrease in the control group. No significant results were 

found for self-reported physical activity. 

Because there were no significant differences between the units, the results 

reported below are at the individual level. The estimated means and standard errors 

of the psychological effect measurements are shown in Table 2. There was a 
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significant interaction effect between time and group for psychological well-being and 

trait anxiety. Contrasts showed that the intervention group reported no significant 

change in psychological well-being over time (p > .30), while there was a significant 

decrease in the control group (t = - 2.184, p = .030, ES = -0.35). For trait anxiety, 

there was a significant decrease in the intervention group (t = - 2.851, p = .005, ES = 

-0.46) but no change in the control group (p >. 50). No significant results were found 

for physical well-being (Table 2). 

 

 

Table 2. Estimated means (SE) at pretest and posttest (6 months) for the intervention and the 

control group for psychological and physical well-being and trait anxiety 

Intervention 

(n = 108) 
 

Control 

(n = 110) 
 Time x group  

 

Mean (SE)  Mean (SE)  F p 

Psychological well-being       

    Pretest 4.95 (0.08)  5.07 (0.08)  

    Posttest  5.02 (0.09)  4.91 (0.09)  
4.751 .031 

Physical well-being       

    Pretest 4.64 (0.09)  4.57 (0.09)  

    Posttest  4.72 (0.10)  4.57 (0.10)  
0.382 .537 

Trait anxiety        

    Pretest 42.08 (0.95)  42.34 (0.95)  

    Posttest  40.34 (1.00)  42.52 (0.99)  
5.202 .024 

 

 

Mediation analyses 
  Table 3 gives a summary of the mediation analyses. The mediation analyses 

were performed on all participants (in intervention and control groups) with complete 

data for the measurements in the analyses. Changes in physical activity did not 

mediate the intervention effect on any of the psychological variables. However, the 

effects of the intervention on psychological well-being and trait anxiety were partly 

mediated by changes in perceived benefits and barriers of physical activity and by 

changes in self-efficacy. No significant results were found for experiential processes 

of changes, for behavioral processes of change or for social support. 
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Table 3. Summary of the analyses of the mediation effect of physical activity (residual change 

scores) and several transtheoretical constructs (residual change scores) on the psychological 

measurements (residual change scores) with the Freedman-Schatzkin method 

 Psychological  
well-being 

Trait anxiety 

Physical activity   

     τ 0.15 (0.11) - 2.72 (1.04) 

     τ' 0.15 (0.11) - 2.71 (1.07) 

      t (107) - 0.03 - 0.05 

Perceived benefits   

     τ 0.14 (0.10) -1.53 (0.88) 

     τ' 0.13 (0.09) -1.45 (0.87) 

      t (142)  2.68** -2.37* 

Perceived barriers   

     τ 0.15 (0.10) -1.64 (0.86) 

     τ' 0.11 (0.10) -1.31 (0.87) 

      t (140) 2.06* -2.22 

Self-Efficacy   

     τ 0.15 (0.10) -1.47 (0.86) 

     τ' 0.11 (0.10) -1.15 (0.85) 

      t (139) 2.26* -2.39* 

Experiential processes   

     τ 0.17 (0.10) -1.49 (0.87) 

     τ' 0.15 (0.10) -1.47 (0.88) 

      t (142) 1.45 -0.16 

Behavioral processes   

     τ 0.17 (0.10) -1.49 (0.87) 

     τ' 0.13 (0.10) -1.17 (0.90) 

      t (142) 1.61 -1.36 

Social support   

     τ 0.17 (0.10) -1.64 (0.87) 

     τ' 0.17 (0.10) -1.55 (0.88) 

      t (143) 0.64 -1.07 

τ estimate of unstandardized regression coefficient of intervention condition on psychological 

measurements after controlling for marital status  

τ' estimate of unstandardized regression coefficient of intervention condition on psychological 

measurements after controlling for marital status and the potential mediator 

t significance test of the mediating effect computed by dividing (τ - τ') by the standard error 

given a t distribution with N – 2 degrees of freedom 

  * significant mediator at the 5% level 

** significant mediator at the 1% level 
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Discussion 

 

The present results suggested that a minimal-contact intervention embedded 

in the structures of a women’s organization had positive effects on the mental health 

of its members. Although the increase in psychological well-being of the intervention 

group was not significant, there was a significant decrease in the control group. A 

possible explanation for this decrease could be seasonal changes in psychological 

well-being because the intervention took place during fall and winter. This period was 

chosen because the annual program of this organization starts in September. 

Decreases in mood and psychological well-being during fall and winter are well-

documented in the literature (Eagles, McLeod, & Douglas, 1997; McConville, 

McQuaid, McCartney, & Gilmore, 2002). These seasonal changes are even more 

pronounced in women (Chotai, Smedh, Johansson, Nilsson, & Adolfsson, 2004). The 

results of the present study suggest that our intervention may have been effective in 

countering this seasonal decrease in well-being.  

In addition to the effect of the intervention on psychological well-being, there 

was a significant decrease of trait anxiety in the intervention group while there was 

no change in the control group. The decrease of trait anxiety in the intervention group 

is consistent with the findings of previous research (Petruzzello et al., 1991; Scully et 

al., 1998). Although trait anxiety is regarded as a rather stable personality trait, the 

questionnaire asks how often a respondent experiences certain feelings such as 

nervousness or happiness in general. However,  it is not specified what time frame is 

meant by ‘in general’, so respondents might consider ‘in general’ as during the last 

weeks or even during the last days. This might explain the variability of this construct 

in response to a physical activity intervention. 

It is remarkable that we found significant effects on psychological well-being 

and trait anxiety with a minimal-contact intervention. Until now, the physical activity 

interventions that resulted in positive mental health effects consisted of programs that 

comprised several sessions. Moreover, previous studies demonstrated that training 

programs needed to exceed 10 weeks before significant changes in trait anxiety 

occurred (Petruzzello et al., 1991; Scully et al., 1998). Although one could argue that 

the present intervention lasted six months because of the monthly reminder letters, 

the number of contact hours was much less than in usual structured exercise 

interventions where people have three exercise sessions a week, or in lifestyle 

interventions with weekly group meetings. 



Explaining psychological effects 

 141 

The effects on psychological well-being and trait anxiety were not mediated 

by changes in objectively measured physical activity. It should be noted that only a 

subsample (n = 109) of the participants wore an accelerometer. Although all 

participants completed a self-report physical activity questionnaire, these results 

were not used in the mediation analyses because no significant intervention effects 

were found with this questionnaire. Moreover, because of overreporting, 

misinterpretation of the questions and missing values, the validity of the 

questionnaire in this sample was questioned and overall results for this questionnaire 

were only available for an even smaller subsample (n = 81) of participants 

(Opdenacker et al., 2008).   

The present results with the accelerometer data are consistent with the 

findings of Anderson et al. (2005) who reported that reductions in daily stress were 

not mediated by fitness or physical activity in their primary care intervention. Taylor 

and Fox (2005) further found that changes in physical self-esteem were not 

dependent on changes in cardiovascular fitness. Although more research is 

necessary to confirm these findings, they seem to contradict the assumption that 

positive mental health effects of physical activity interventions are caused by an 

increase in physical activity or fitness.  

Although in the present study the intervention effects on trait anxiety and 

psychological well-being were not mediated by physical activity, they were partly 

mediated by changes in exercise-related self-efficacy and by changes in perceived 

benefits and perceived barriers of physical activity. The finding that changes in 

exercise-related self-efficacy mediated the psychological effects of our intervention is 

consistent with other research (Anderson et al., 2005; McAuley, 1994). The authors 

explained this mediation by suggesting that gains in exercise-related self-efficacy can 

carry over to other behaviors (Anderson et al., 2005). This assumption is consistent 

with theories on generalized skills and is confirmed by the positive relation that is 

found between specific self-efficacy and generalized self-efficacy (Jex & Bliese, 

1999; Watt & Martin, 1994). Generalized self-efficacy is on its own strongly 

associated with well-being (Karademas, 2006; Sahu & Rath, 2003). High self-efficacy 

has, for example, been related to lower levels of stress (Grau, Salanova, & Peiró, 

2001), a better recovery from disease (Bisschop, Knegsman, Beekman, & Deeg, 

2004), and less symptoms of anxiety and depression (Faure & Loxton, 2003).  

To our knowledge, no previous studies have assessed the mediation effects 

of changes in perceived benefits and barriers of physical activity on mental health. 
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Perceiving more benefits and less barriers of exercise could be seen as a form of 

positive thinking or optimism and may possibly generalize to perceiving more benefits 

and fewer barriers in other areas of life. Positive thinking and optimism have been 

associated with well-being and health in many studies (e.g., Chang & Sanna, 2001; 

Maruta, Colligan, Malinchoc, & Offord, 2000; Taylor & Armor, 1996). Considering the 

perception of more benefits and less barriers of exercise as a form of optimism, might 

therefore explain their influence on trait anxiety and psychological well-being in the 

present study. Additional research is needed to test this hypothesis.  

Changes in the processes of change and social support did not mediate the 

psychological effects of our intervention. A possible explanation for this is that 

cognitions rather than behavioral actions are probably responsible for psychological 

changes. This suggestion is supported by our findings that changes in physical 

activity behavior did not mediate the changes in psychological well-being and trait 

anxiety, whereas changes in cognitive constructs, in particular self-efficacy and 

perceived benefits and barriers of physical activity, did mediate these effects.  

A possible explanation for the lack of support for the mediating effects of 

experiential (i.e., cognitive) processes of change is that less attention was paid to 

these processes during the intervention, while specific parts of the intervention were 

dedicated to the benefits and barriers of physical activity and to increasing self-

efficacy. More research is needed to confirm or contest these findings and discover 

the mechanisms that explain the psychological effects of physical activity 

interventions.  

An interesting focus for future studies on this topic is the self-determination 

theory (Ryan & Deci, 2000). This theory postulates that both behavioral and affective 

outcomes of interventions result from the satisfaction of three psychological needs 

and the self-determined forms of motivational regulation that are associated with this 

need satisfaction (Edmunds, Ntoumanis, & Duda, 2007). This reasoning would thus 

also explain the missing link between increased physical activity and improved 

mental health.  

In contrast to the results found on psychological well-being and trait anxiety, 

no significant results were found for perceived physical well-being. A possible 

explanation might be that in a lifestyle intervention that is based on moderate 

intensity physical activity, participants may need more time to increase their physical 

well-being. This hypothesis is confirmed by the findings that changes in physical self-

worth are mediated by changes in physical condition (McAuley et al., 2000) and 
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anthropometric changes derived from more intensive, short-term, and possibly less-

sustainable interventions (Stoll & Alfermann, 2002;  Taylor & Fox, 2005).  

 

Strengths and limitations 

This study is the first to examine the psychological effects of a physical 

activity intervention in a rural women’s organization. Psychological effects were found 

with a minimal-contact, low-cost intervention that only consisted of one intervention 

meeting, a self-help booklet and 5 reminder letters implemented within the existing 

structures of a rural women’s organization. A further strength is that this study offered 

some preliminary insight into the possible mechanisms by which the intervention 

affected mental health. However, perhaps because of the relatively minimal 

intervention, changes in outcomes and process variables were small, thus making a 

mediation analysis more challenging. The present study took place between 

September and April and it is unclear how seasonal changes influenced the findings. 

The national board of this women’s organization decided to choose physical activity 

promotion for their next annual year theme and implemented the intervention on a 

national scale shortly after the posttest in the present study. While it was encouraging 

to see the intervention sustained and reach thousands of women the opportunity to 

collect longer-term follow-up data, which may have helped to better understand the 

possible seasonal influence on the present findings, was lost. 

A further limitation was the high drop-out rate (24.9%). However, the 

percentages of drop-outs in the intervention (27%) and the control group (22.8%) 

were not significantly different and all participants that completed pretest 

questionnaires were included in the mixed model analyses, regardless of the 

adherence of the participants to the intervention. But it remains unclear how and if 

missing data at follow-up influenced the findings. A final limitation of the present 

study was that we were not able to randomize individuals.  However, we did match 

and randomize the units in order to gain some experimental control in a natural 

environment and to make it a quasi-experimental study rather than just a parallel 

non-equivalent group design. 

 

Conclusion 

The present minimal-contact intervention, embedded in a rural women’s 

organization, may have been effective in countering the seasonal decrease in 

psychological well-being during winter, and in decreasing trait anxiety. These 
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intervention effects were partly mediated by changes in exercise-related self-efficacy 

and by changes in perceived benefits and barriers of physical activity, but not by 

changes in physical activity itself. The results highlight the potential of this 

intervention in promoting mental health, irrespective of changes in physical activity 

and indicate the value of women’s organizations as possible settings for health 

promotion programs.  
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Abstract 

 

Objectives: A lifestyle physical activity intervention in women based on the 

transtheoretical model and social-cognitive theory effectively increased physical 

activity. The aim of the present study was to examine possible mediators (perceived 

benefits and barriers of physical activity, self-efficacy, processes of change, and 

social support) of these physical activity changes.  

Methods: Members of four units of a women’s organization followed a six-

month minimal-contact physical activity program. The intervention program included 

one group meeting, a self-help booklet and five monthly reminder letters. Members of 

two other units served as control group. Physical activity (accelerometer counts), and 

psychosocial constructs (self-report questionnaires) were assessed at baseline 

(pretest) and directly after the intervention (posttest). Women who completed all 

measurements (n = 101) were included in the mediation analyses.   

Results:  Participants in the intervention group reported significantly greater 

increases in the use of behavioral processes from pretest to posttest than 

participants in the control group. None of the proposed psychosocial constructs 

showed a mediating effect on changes in physical activity.  

Conclusions: The mechanisms proposed by the transtheoretical model and 

social-cognitive theory could not explain the positive effect of the intervention on 

physical activity. Identifying the working components of an intervention remains a 

challenging and necessary step in the development of effective low-cost and high-

reach physical activity interventions.  

 

 

Keywords:  Mediation analyses; Exercise, Theory, Intervention study. 
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Introduction 

 

A variety of theories and models, such as the transtheoretical model 

(Prochaska & DiClemente, 1983) and social cognitive theory (Bandura, 1986), have 

been used as theoretical frameworks in the development of physical activity 

interventions. According to these theories, interventions can change behavior 

through changes in one ore more theoretical constructs (e.g., self-efficacy). 

Determining by which mechanisms an intervention works can lead to the 

development of more efficacious and less costly interventions, because the working 

components of an intervention can be elaborated while leaving out the non-working 

components (Lewis et al., 2006; Rabin, Pinto, & Frierson, 2006). Surprisingly, until 

now few studies have examined whether the effects of physical activity interventions 

are caused by changes in these proposed theoretical constructs.  

In their review on psychosocial mediators of physical activity behavior, Lewis, 

Marcus, Pate, & Dunn (2002) reported ten studies in adults. The most commonly 

examined mediators of physical activity interventions were behavioral processes of 

change (e.g., committing yourself, rewarding yourself), cognitive processes of 

change (e.g., increasing your awareness, being emotionally involved), self-efficacy 

(i.e., one’s confidence in being able to be physically active in more difficult 

situations), decisional balance (i.e., weighing the pros and cons of a behavior), social 

support, and enjoyment. The authors found some support for the mediating roles of 

behavioral processes and self-efficacy (Lewis et al., 2002). However, they concluded 

that few studies in their review used statistically recommended methods to examine 

mediation and that more physical activity mediator-intervention studies are needed to 

determine the importance of possible mediators (Lewis et al., 2002). 

More recently, three additional studies on mediators of a physical activity 

intervention in adults were published. Brassington and colleagues (2002) found that 

self-efficacy and fitness outcomes expectancies, but not social support, mediated the 

effect of an exercise program with telephone counseling on exercise adherence in 

103 older adults. Lewis et al. (2006) evaluated the mediating roles of processes of 

change, self-efficacy and decisional balance in 150 participants who were randomly 

assigned to a physical activity intervention based on the transtheoretical model and 

social-cognitive theory or to a standard-care group. The authors found significant 

intervention effects on behavioral processes of change and self-efficacy, but not on 

cognitive processes and decisional balance. However, controlling for behavioral 
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processes or self-efficacy did not significantly reduce the effect of the intervention on 

physical activity. Finally, Rabin, Pinto, and Frierson (2006) reported that the 

psychosocial constructs related to the transtheoretical model did not mediate the 

effects of a home-based intervention on physical activity in 86 breast cancer 

survivors.   

The inconsistencies of these recent results emphasize the need for more 

mediator studies expressed by Lewis et al. (2002). In addition, the methodological 

quality of such mediation studies should be improved by including objective 

measurements of physical activity, such as accelerometers (Lewis et al., 2006), 

because until now only self-report questionnaires have been used. Research has 

shown significant differences between objective and self-report estimates of physical 

activity (Dishman, Darracott, & Lambert, 1992; Leenders, Sherman, & Nagaraja, 

2000). Furthermore, Dishman and colleagues (1992) found that the variability in 

physical activity explained by psychosocial determinants was also dependent on the 

method used to measure physical activity. The results of mediation analyses might 

thus also differ when objective measurements of physical activity are used instead of 

self-report questionnaires.  

The present intervention was theoretically based on the social-cognitive 

theory (Bandura, 1986) and the transtheoretical model (Prochaska & DiClemente, 

1983). Social-cognitive theory is built on a dynamic and reciprocal model of 

interactions among behavior, personal factors, and environmental influences 

(Bandura, 1986). The construct of self-efficacy occupies a pivotal role in this theory. 

Self-efficacy refers to one’s confidence in his or her abilities to perform a certain 

behavior. According to this theory, self-efficacy beliefs form the foundation of human 

motivation and action (Bandura, 2004). Other determinants proposed by this theory 

with regard to health promotion include knowledge, outcome expectations, goals, and 

perceived facilitators and impediments (Bandura, 2004). 

According to the transtheoretical model, behavior change is a dynamic 

process that occurs through a series of stages that represent different levels of 

readiness for a behavior (Prochaska & DiClemente, 1983). In the precontemplation 

stage, individuals have no intention to change their behavior in the foreseeable 

future. People in the contemplation stage seriously consider changing their behavior 

in the next six months. Preparation is the stage in which individuals start to make 

small changes and intend to really take action in the next month. In the action stage, 

individuals are actively engaged in changing their behavior. Finally, maintenance is 
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the stage in which individuals have successfully changed their behavior for at least 

six months. Each stage transition is associated with specific changes in three core 

constructs: decisional balance (i.e. weighing the pros and cons for performing a 

behavior), self-efficacy and processes of change (i.e., covert or overt activities that 

individuals use to modify their experiences and environments in order to change their 

behavior) (Marcus & Simkin, 1994). 

We have combined the social-cognitive theory and transtheoretical model 

because, as mentioned before, some support has been found for the mediating roles 

of behavioral processes and self-efficacy (Lewis et al., 2002). Behavioral processes 

and self-efficacy are important constructs of the transtheoretical model and self-

efficacy is also the key construct of social-cognitive theory. Consequently, the 

intervention was designed to induce changes in the core constructs of the 

transtheoretical model (perceived benefits and barriers of physical activity, processes 

of change), and the social-cognitive theory (i.e., self-efficacy, social support). It was 

further hypothesized that changes in these psychosocial constructs would mediate 

changes in physical activity. In other words, we predicted that the intervention would 

lead to increases in physical activity behavior through changes in one or more of 

these psychosocial constructs. For example, in order to raise the level of self-efficacy 

a part of the intervention was dedicated on learning how to anticipate possible 

barriers. If people do not believe that they can overcome possible barriers, they are 

not likely to be physically active when they are confronted with these barriers. 

Increasing the level of self-efficacy is therefore supposed to lead to an increase in 

physical activity.  

The aim of the present study was to examine, with statistically sound methods 

and an objective assessment of physical activity, the mediators of changes in 

physical activity that resulted from a minimal-contact lifestyle physical activity 

intervention. This intervention proved to be effective in increasing the objectively 

measured physical activity of the intervention group compared with a no-intervention 

control group (Opdenacker, Boen, Vanden Auweele, & De Bourdeaudhuij, 2008). 

The proposed mediators in this study were perceived benefits and barriers of 

physical activity, experiential and behavioral processes of change, self-efficacy, and 

social support.  
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Method 

 

Participants  

 The intervention was integrated in the existing structures of a women’s 

organization that counts about 117 000 members spread over 1048 units in the 

Dutch speaking part of Belgium. Six units were selected to participate in the study 

according to their location (i.e., nearby the university), their size (i.e., not very large or 

small units), and the age structure of their members (i.e. similar percentages of 

younger and older members between the units). Four units were randomly allocated 

to the intervention group and two to the control group. The study was approved by 

the Ghent University Ethics Committee. 

 

Procedure  

All members (n = 697) of the six participating units received information about 

the study, an informed consent form, and pretest questionnaires personally from a 

board member of their unit in September 2005. Participants in the intervention 

condition also received an invitation for the intervention meeting. Board members of 

the units recollected the completed informed consent forms and questionnaires. A 

random selection of about 30 members in each unit was contacted by telephone and 

asked to wear an accelerometer. The accelerometers were delivered and recollected 

by a researcher. The same procedure for measurement was used at posttest in April 

2006.  

 

Intervention 

The six-month intervention consisted of one intervention meeting, a self-help 

booklet, and five monthly reminder letters. It was theoretically based on the 

transtheoretical model (Prochaska & DiClemente, 1983), and the social-cognitive 

theory (Bandura, 1986). Various strategies that have proven their efficiency (e.g. goal 

setting, self-monitoring, social support) (Marcus & Forsyth, 2003; Saelens et al., 

2000; Shilts, Horowitz, & Townsend, 2004), were incorporated in the intervention.  

The intervention meeting lasted for 90 minutes and was guided by a 

researcher. It included the following elements: a) a presentation of the benefits of 

regular physical activity and the ACSM/CDC recommendations for moderate and 

vigorous physical activity; b) goal setting exercises resulting in an individually tailored 

physical activity contract for the next six months; c) explanation of an exercise 
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calendar for self-monitoring; d) interactive discussions on barriers, reminders and 

rewards; and e) information about the use of pedometers. The self-help booklet was 

developed by the authors and was based on the ‘Jump Start to Health’ booklets by 

Marcus et al. (1998). However, in contrast to Marcus et al. (1998) we used only one 

booklet in which we combined all the information of the different ‘Jump Start to 

Health’ booklets. This booklet consisted of 20 colorful pages and included similar 

information as provided during the meeting (i.e., benefits, norms, goal setting, 

barriers, tips for maintenance). 

Afterwards, participants received five monthly reminder letters with 

encouragements and tips to stay physically active, in which the essential information 

of the meeting and the self-help booklet was repeated and elaborated. In the control 

condition, members only completed the measurements but did not receive any 

information on physical activity nor any other information. However, after completion 

of the study the intervention was also implemented in the control units. More detailed 

information about the participants, the procedure and the intervention is reported 

elsewhere (Opdenacker et al., 2008). 

 

Measurements 

Demographic characteristics: Participants completed a short questionnaire that 

asked for the following background characteristics: age, height (in cm), weight (in kg), 

years of education, marital status and employment status. 

 

Physical activity: In a subsample of both the intervention and control group, 

physical activity was measured with the Computer Science and Applications, Inc. 

Model 7164 (CSA) accelerometer. Various studies proved that this is a reliable and 

valid monitor to measure physical activity (Freedson, Melanson, & Sirard, 1998; 

Sirard, Melanson, Li, & Freedson, 2000). Participants were asked to wear the 

accelerometer during waking hours for five consecutive days of the same week, 

starting on Wednesday to include both week and weekend days. The monitor was 

worn on the right hip and was only removed for water based activities and sleeping. 

Participants kept a diary during these five days in which they specified when and for 

which activities they removed the monitor. Activity data were stored at 1-minute 

intervals and were downloaded to a computer upon receipt. The data were manually 

checked for errant values. More than 20 minutes of consecutive zeros were 

considered as non-wearing time. Ten or more valid hours defined a valid day. 
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Participants with at least 4 valid days were included in the analyses. The activities 

during which the monitor was removed (e.g., swimming) were incorporated into the 

data by adding a number of counts corresponding to the MET-value of the activity for 

each minute this activity lasted, which was specified in the diary. When no activity 

was specified for the non-wearing time, the data were adjusted by adding the mean 

number of counts of the other days for that time interval.  

All participants completed the International Physical Activity Questionnaire 

(IPAQ) (Craig et al., 2003). However, the results of the IPAQ were not used in the 

mediation analyses because no significant intervention effects were found with the 

IPAQ. Moreover, because of overreporting, misinterpretation of the questions and 

missing values, the validity of the questionnaire in this sample was questioned and 

the number of participants with complete measurements for mediation analyses with 

the IPAQ would have been even smaller (n = 86).   (Opdenacker et al., 2008). 

Data analysis revealed no significant relation between the accelerometer data 

and the IPAQ data at pretest (r = .03; p = .74) nor at posttest (r = .01; p = .91) 

(Opdenacker et al., 2008).  

 

Perceived Benefits/Perceived Barriers: Perceived benefits of physical activity 

were assessed by asking participants to rate their agreement with possible exercise 

effects (20 items) on a 5-point Likert scale, ranging from ‘1 = completely disagree’ to 

‘5 = completely agree’. In order to measure their perceived barriers to be physically 

active, participants indicated on a 5-point Likert scale (1 = never, 5 = always) how 

often each of the 20 possible barriers hindered them to be physically active. The 

perceived benefits and barriers scales were developed by De Bourdeaudhuij and 

Sallis (2002). The internal consistencies of these scales in the present study were 

good (α = .90 for perceived benefits; α = .90 for perceived barriers). 

 

Self-efficacy: Self-efficacy was assessed with the five-item Self-Efficacy 

Questionnaire (Marcus, Selby, Niaura, & Rossi, 1992), supplemented with 11 

statements of the Temptation Not to Exercise Scale (Hausenblas et al., 2001) to 

create a multidimensional self-efficacy questionnaire. Both scales proved to have 

adequate psychometric properties (Hausenblas et al., 2001; Marcus & Owen, 1992). 

Participants indicated how confident they were that they would exercise in each of 16 

adverse situations on a 5-point Likert scale ranging from ‘1 = not at all confident’ until 
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‘5 = very confident’. The questionnaire proved to be internally consistent in the 

present study (α = .90). 

 

Processes of change: The Processes of Change Questionnaire (Nigg, 

Norman, Rossi, & Benisovich, 1999) was used to assess the five experiential and five 

behavioral activities individuals use to modify their exercise behavior. The five 

experiential processes are consciousness raising, dramatic relief, environmental 

reevaluation, self-reevaluation, and social liberation. The behavioral processes 

include reinforcement management, helping relationships, stimulus control, counter 

conditioning and self liberation. Each process is assessed with three items that are 

scored on a 5-point Likert scale ranging from ‘1 = never’ until ‘5 = repeatedly’. The 

questionnaire has adequate psychometric properties (Nigg et al., 1999). Internal 

consistency values for the experiential processes and behavioral processes (α = .79) 

were good in this study. 

 

Social support: To measure social support, respondents were asked how 

strongly they believed that family or friends wanted them to exercise (2 items), and 

how frequently they perceived support (company, proposals, reminders, 

encouragement) from significant others with regard to exercise (8 items). All items 

were measured on a 5-point Likert scale. This scale was adapted from De 

Bourdeaudhuij and Sallis (2002) and showed adequate psychometric properties. The 

internal consistency of the scale for the present study was good (α = .85). 

Statistical Analyses 

 All data were analyzed with SPSS 15.0. Pretest differences between groups 

were assessed with Independent-Samples T-tests and Chi-Square analyses. 

Residualized change scores were computed for all variables to be used as 

measurements of change in the mediation analyses. Residualized change scores 

eliminate autocorrelated error and regression to the mean effects and are therefore 

preferable to simple change scores (Bland & Altman, 1994; Miller, Trost, & Brown, 

2002).   

The mediation effects were assessed with a bootstrapping procedure 

described by Preacher and Hayes (2008). This procedure consists of (1) estimating 

the effect of the intervention on changes on the proposed mediators (α); (2) 

estimating the effects of changes in the proposed mediators on changes in physical 

activity, while controlling for the intervention effect (β); (3) calculating the indirect 
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effect of the intervention on changes in physical activity through the proposed 

mediators (αβ); (4) bootstrapping the sampling distribution of αβ and deriving a 

confidence interval (CI) with the empirically derived bootstrapped sampling 

distribution. The primary advantage of bootstrapping is that no assumptions about 

the shape of the sampling distribution of the indirect effect are made (Preacher & 

Hayes, 2008). Using bootstrap methods to assess mediation is especially 

recommended in small to moderate samples (Shrout & Bolger, 2002). In the present 

study the 95% CI of the indirect effect was obtained with 2 000 bootstrap resamples. 

The CI was bias corrected because bias correction is believed to improve power and 

Type I error rates (MacKinnon, Lockwood, & Williams, 2004). 

Because in the present study multiple mediators were proposed, a multiple 

mediator model was used. Including multiple mediators simultaneously (1) ‘purifies’ 

indirect effects by controlling for all the other mediators; (2) reduces the alpha 

inflation that would result from using a series of single mediator models; and (3) 

allows the researcher to determine which mediators are more successful than others 

(Preacher & Hayes, 2008). More detailed information about multiple mediator models 

and bootstrapping can be found elsewhere (Preacher & Hayes, 2004, 2008; Shrout & 

Bolger, 2002). 

 

Power 

 Fritz and MacKinnon (2007) estimated the required sample size to obtain a 

power of 0.80 for small (defined as a standardized change of 0.14) (Cohen, 1988), 

medium (standardized change of 0.39) and large (standardized change of 0.59) 

mediation effects and for different tests of mediation. For the bias-corrected bootstrap 

test, which was the most powerful method, a sample size of 462 was required to 

obtain 0.80 power for small mediation effects, a sample size of 71 for medium 

mediation effects and a sample size of 34 for large mediation effects. By 

consequence, the power of our study was comparable to the power of the large 

majority of other mediation studies (i.e. more than sufficient to detect medium and 

large mediation effects but insufficient to detect small mediation effects) (e.g., 

Brassington, et al., 2002; Lewis et al., 2006; Rabin et al., 2006). 
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Results 

 

Drop out 

A detailed flow diagram of the study is reported elsewhere (Opdenacker et al., 

2008). Of the 697 members of the six participating units, 302 women signed the 

informed consent. Hundred ninety-one of these women wore an accelerometer. Of 

these 191 women, 38 (19.9%) were excluded from this study because they were in 

the intervention condition but did not attend the intervention meeting, 14 (7.3%) were 

excluded because they had missing values for one or more of the variables in the 

mediation analyses. There was no trend in the missing data. There were no 

significant pretest differences between the remaining 139  women and the other 

women that participated in the study. Of the 139 women that could be included in the 

mediation analysis, 19 (13.7%) dropped out of the study, 6 (4.3%) did not wear the 

accelerometer at posttest, 10 (7.2%) did not fill out the questionnaires, and 3 (2.2%) 

had missing values for one of the posttest measurements.  

 

 

Table 1. Descriptive characteristics (means and standard deviations) at pretest for the pretest 

sample, the completers and the non-completers. 

 Pretest 
sample Completers Non-completers 

 
 

 
 

 (n = 139) 
Mean (SD) 

(n = 101) 
Mean (SD) 

(n = 38) 
Mean (SD) T° p 

Age 54.3 (11.5) 53.7 (11.3) 55.8 (11.9) -0.982 .328 

Body mass index 25.3 (4.4) 24.8 (4.2) 26.4 (4.6) -1.967 .051 

Education (years) 12.3 (3.0) 12.4 (3.1) 12.2 (2.7) 0.205 .838 

Physical activity 
(Total counts) 

1 743 561 
(825 204) 

1 699 680 
(564 820) 

1 860 190 
(1 287 771) 

-0.742 .462 

Perceived benefits 3.55 (0.58) 3.52 (0.56) 3.63 (0.62) -0.991 .324 

Perceived barriers 2.62 (0.59) 2.56 (0.58) 2.77 (0.60) -1.907 .059 

Self-efficacy 2.64 (0.61) 2.66 (0.59) 2.59 (0.68) 0.577 .565 

Experiential 
processes 

3.13 (0.57) 3.13 (0.57) 3.12 (0.59) 0.130 .897 

Behavioral 
processes 

2.85 (0.61) 2.86 (0.63) 2.83 (0.56) 0.237 .813 

Social support 2.65 (0.76) 2.59 (0.75) 2.80 (0.76) -1.427 .156 

° Independent Samples T-test comparing Completers a nd Non-completers 
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Pretest characteristics of the pretest sample, the completers and the non-

completers are given in Table 1. There were no significant pretest differences 

between the completers and the non-completers.  

 

Demographic variables 

Table 2 displays the demographic characteristics of the 101 participants that 

were included in the mediation analysis. There were no significant differences 

between the intervention group and the control group in mean age, BMI, years of 

education, or employment status. There was however a significant difference in 

marital status. A significantly higher proportion of the control group was married 

compared to the intervention group. To account for this difference, marital status was 

included as covariate in the mediation analysis.  

 

Table 2. Demographic characteristics (mean (SD) or %) at pretest of the participants included 

in the mediation analyses 

Characteristic  Intervention 
(n = 53) 

Control 
(n = 48) 

 
P* 

Age 54.7 (11.2) 52.6 (11.4) NS 

Body Mass Index 25.4 (4.7) 24.1 (3.5) NS 

Education (years) 11.9 (3.0) 12.8 (3.0) NS 

Marital Status 
 % Married 

75.5% 95.8% .004 

Employment Status 
 % Employed 

45.8% 43.4% NS 

*Result of T-test or χ2 comparing intervention and control at pretest 

 

Mediation analysis 

The pretest values and residualized change scores for all variables that were 

included in the mediation analysis are reported in Table 3. Table 4 shows the results 

of the mediation analysis.  

 

 Effect of the intervention on changes in the proposed mediators (α, Table 4): 

The intervention had a significant effect on changes in the use of behavioral 

processes. Participants in the intervention group increased their use of behavioral 

processes while there was a decrease in the control group. There were no significant 

intervention effects on changes in any of the other psychosocial constructs.  
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Effects of changes in the proposed mediators on changes in physical activity (β, 

Table 4): Changes in the examined psychosocial constructs were not associated with 

changes in physical activity.  

 Mediated effects (αβ, Table 4):  The effect of the intervention on changes in 

physical activity was not mediated by changes in any of the proposed psychosocial 

constructs. The total mediated effect of all examined psychosocial constructs was 

also not significant. 

 

Table 3. Pretest and residual change scores (means, SD) for physical activity and 

psychosocial constructs by experimental condition 

 Condition 
(n) 

Pretest 
Mean (SD) 

Residual change score 
Mean (SD) 

Physical activity (Total C (48) 1 664 336 (467 565) -127 584 (576 274) 

 I  (53) 1 731 690 (643143)   172 272 (598 718) 

Perceived benefits C (48) 3.48 (0.52) -0.03 (0.43) 

 I  (53) 3.56 (0.59) -0.00 (0.48) 

Perceived barriers C (48) 2.60 (0.60)   0.03 (0.44) 

 I  (53) 2.52 (0.57) -0.04 (0.49) 

Self-efficacy C (48) 2.66 (0.62) -0.07 (0.67) 

 I  (53) 2.66 (0.57)   0.06 (0.42) 

Experiential processes C (48) 3.15 (0.55) -0.05 (0.41) 

 I  (53) 3.12 (0.59)   0.02 (0.45) 

Behavioral processes C (48) 2.91 (0.62) -0.12 (0.36) 

 I  (53) 2.81 (0.64)   0.06 (0.39) 

Social support C (48) 2.58 (0.75) -0.11 (0.68) 

 I  (53) 2.60 (0.76)   0.03 (0.56) 

C = Control group, I = Intervention group



 

 

 

 

Table 4. Mediation effects of changes in psychosocial factors on changes in objectively measured physical activity (accelerometer counts) 

Psychosocial factor α (SE) β (SE) αβ (SE) 95% CI of  αβ 

Perceived benefits 0.033 (0.095) -8 337 (152 234) -278 (15 273) -46 581 to 23 547 

Perceived barriers -0.122 (0.096) 78 683 (140 461) -9 630 (20 147) -81 449 to 15 700 

Self-efficacy 0.099 (0.083) 289 143 (166 437) 28 520 (29 892) -10 496 to 116 418 

Experiential processes 0.048 (0.090) 141 693 (177 498) 6 801 (21 574) -16 649 to 92 376 

Behavioral processes 0.158 (0.078)* -154 544 (211 836) -24 442 (31 963) -119 863 to 17 262 

Social support 0.163 (0.129) 103 529 (103 267) 16 913 (21 358) -8 818 to 87 906 

     Total   17 885 (45 956) -69 555 to 113 375 

α estimate of intervention effect (unstandardized regression coefficient) on residualized change score of psychosocial factor 

β estimate of the direct effect of the mediator (unstandardized regression coefficient of residualized change scores) on residualized change score of 

total accelerometer counts 

αβ estimate of the indirect effect of the intervention on residualized change score of total accelerometer counts through the proposed mediator 

95% CI 95% bias corrected confidence intervals (result of 2000 bootstrap resamples) 

* p < .05 
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Discussion 

 

 The present study examined whether the physical activity effect of a minimal-

contact physical activity intervention in women was mediated by changes in 

psychosocial constructs related to the transtheoretical model and to social-cognitive 

theory. More specifically, we evaluated the mediating effects of perceived benefits of 

physical activity, perceived barriers of physical activity, experiential processes of 

change, behavioral processes of change, self-efficacy, and social support. In contrast 

to our hypotheses, none of these constructs mediated the effect of the intervention 

on objectively measured physical activity, although we did find a significant 

intervention effect on behavioral processes of change.  

 As Lewis and colleagues (2002) pointed out in their review, behavioral 

processes are the constructs that are most likely to be influenced by a physical 

activity intervention. Consistent with the present results, most studies with 

interventions designed to affect behavioral processes of change, significantly 

increased the use of behavioral processes (Calfas, Sallis, Oldenburg, & Ffrench, 

1997; Lewis et al., 2006; Pinto, Lynn, Marcus, DePue, & Goldstein, 2001). The 

finding that none of the proposed psychosocial constructs mediated the change in 

physical activity is also consistent with results of other studies (Lewis et al., 2006; 

Pinto et al., 2001; Rabin et al., 2006). For example, Lewis and colleagues (2006) 

reported  significant intervention effects on behavioral processes of  change and self-

efficacy but these constructs did not mediate the intervention effect on physical 

activity. The few studies that did report mediating effects with statistically sound 

methods, only found significant results in the very short term (six weeks) (Calfas et 

al., 1997; Pinto et al., 2001) or used other outcome measures such as exercise 

adherence (Brassington et al., 2002) or meeting physical activity guidelines (Miller et 

al., 2002).  

There are several possible explanations for the present findings. First, a 

minimal-contact intervention with just one collective intervention session and five 

reminder letters might not be strong enough to impact certain psychosocial 

constructs. However, the positive intervention effects on physical activity and 

behavioral processes of change indicate that the intervention was strong enough to 

change behavior, which was the primary goal of the intervention.  

A second and related explanation is that not enough time and attention was 

paid to changing cognitive constructs such as perceived benefits and barriers of 
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physical activity, experiential processes or self-efficacy. The main part of the 

intervention meeting was indeed dedicated to developing an individualized physical 

activity program with attainable goals. This might explain the lack of significant 

intervention effects on the more cognitive constructs. However, with the exception of 

self-efficacy, for which the evidence is still highly preliminary (Lewis et al., 2002; 

Miller et al., 2002; Pinto et al., 2001), none of these cognitive constructs has yet been 

identified as a mediator of physical activity change (Lewis et al., 2002). Moreover, 

according to the transtheoretical model, experiential processes and decisional 

balance are important in the early stages of the change process where intentions are 

built but where behavior has not yet been changed. Consequently, the importance of 

changing these cognitive constructs in obtaining change in physical activity behavior 

remains an issue for debate.  

 Third, the targeted psychosocial constructs might not be the relevant 

mechanisms for physical activity behavior change. The lack of consistent evidence 

for the mediating effects of these constructs points to this direction. This also calls 

into question the usefulness of the underlying theories. Some recent reviews (Adams 

& White, 2003, 2005; Bridle et al., 2005) already indicated that there is little evidence 

for the effectiveness of interventions based on the transtheoretical model in 

promoting long-term adherence to increased levels of physical activity. With regard to 

the social cognitive theory, previous studies have found that the social cognitive 

constructs were related to self-reported physical activity but not to objectively 

measured physical activity (Dishman et al., 1992; Rogers et al., 2005). These 

findings suggest that the transtheoretical model and social cognitive theory might not 

be the best theories to explain how physical activity interventions work. Future 

studies should therefore also focus on other theories and mechanisms when trying to 

explain the working components of physical activity interventions. For example, a 

theory that is recently gaining a lot of attention in the physical activity promotion 

literature is the self-determination theory (Deci & Ryan, 2000). Another interesting 

point of view might be goal-setting theory (Locke & Latham, 1990) because 

formulating concrete goals is a key step in lifestyle physical activity interventions.  

Finally, signing a physical activity contract can be regarded as formulating the 

intention to change, which is seen as the proximal cause of behavior according to 

theory of planned behavior (Ajzen, 1991). Dishman and colleagues (2006) further 

found that goal setting mediated the indirect relation between self-efficacy and 

change in physical activity. Goal setting can thus also be regarded as a more 
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proximal cause to behavior change than cognitive constructs such as self-efficacy 

(Dishman et al., 2005). The fact that the main part of the intervention meeting was 

spent on these proximal causes to behavior change (i.e. goal setting and formulating 

the intention to change), could therefore explain that the intervention increased 

physical activity without changing cognitive constructs such as self-efficacy or 

perceived benefits, which are more distal to behavior change.  

 To our knowledge, the present study was the first to include an objective 

assessment of physical activity in mediation analyses. A second strength of the study 

is that all proposed mediators were simultaneously included in a multiple mediator 

model instead of using separate single mediator models. Several limitations of the 

study should also be noted. A first limitation is that outcome and mediator 

measurements were assessed at the same time. In mediator analyses it is preferred 

to assess mediators prior to outcomes. A second limitation is that only a subsample 

of the participants had accelerometer measurements and fully completed all 

questionnaires. Although there were no significant differences between this 

subsample and the other participants, this decreased the power of the mediation 

analyses. The considerable drop-out is a third limitation of this study. Although there 

were no significant differences between the completers and the non-completers, this 

drop-out may have influenced the mediation results. A fourth limitation is that not all 

intervention elements (e.g., goal setting, self-monitoring) were assessed. Including 

these elements in the mediation analyses could have led to different results. Finally, 

although rural women are a valuable target group for physical activity interventions 

(Opdenacker et al., 2008), it remains unclear if similar results can be expected for 

other target groups, especially for heterogeneous groups consisting of both men and 

women. 

 In summary, the minimal-contact physical activity intervention that was 

integrated in the existing structures of a women’s organization had a significant effect 

on behavioral processes of change. However, no effect was obtained on the other 

targeted psychosocial constructs (i.e., perceived benefits and barriers of physical 

activity, self-efficacy, experiential processes of change, and social support). Most 

importantly, none of the examined psychosocial constructs mediated the positive 

effect that the intervention had on objectively measured physical activity. Identifying 

the working components of physical activity interventions remains an important 

challenge for future studies because it is a necessary step in the development of low-

cost effective interventions that are able to reach the major inactive part of our 
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population. It would be especially interesting to include both objective and subjective 

measurements of physical activity in these future studies in order to compare the 

mediation results for both measurement methods.  
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The aim of the present thesis was to evaluate the effectiveness of three 

physical activity interventions, each incorporating various strategies to facilitate 

implementation. In this final chapter we will summarize and discuss the main findings 

of the intervention studies and point out some limitations of these studies.  This is 

followed by information about the implementation of these interventions and a 

formulation of conclusions. This chapter will conclude with practical implications and 

suggestions for future research.  

 

 

Summary of main findings 
 
 

In the first intervention study among sedentary university employees (Chapter 

2), we examined the effectiveness of a coaching program with face-to-face support 

versus the effectiveness of the same program with telephone support. The results of 

this study showed that both programs were effective in increasing self-reported 

leisure-time physical activity, self-efficacy and social support and in decreasing sitting 

time and trait anxiety. The only significant difference between the two programs was 

found for active transportation. That is, participants in the face-to-face group reported 

a significant increase in their active transportation from pretest to posttest, while 

participants in the telephone group reported no significant change. Based on these 

results it was concluded that both coaching programs were effective interventions to 

motivate sedentary university employees to become more physically active and to 

improve their mental health. Because programs with telephone support require less 

time and effort from both the coach and the employee, they are easier to implement 

on a large scale. By consequence, it was concluded that, taking both the 

effectiveness and the implementation possibilities into account, a coaching program 

with telephone support can be preferred to the same program with face-to-face 

support.  

In the second intervention study we evaluated the effects of a lifestyle 

physical activity intervention and a structured exercise intervention versus an 

assessment-only control group in adults over 60 years old. In Chapter 3 the effects of 

these interventions on the physical activity levels of the participants were described.  

The psychological effects of these interventions were reported in Chapter 4.  

With respect to the physical activity effects, at the end of the interventions 

both the lifestyle group and the structured group had significantly increased their total 
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physical activity, in comparison with the control group. However, one year after the 

end of the interventions the structured program was no longer superior to an 

assessment-only control group. By contrast, the lifestyle program still showed larger 

increases in physical activity, in particular in active transportation and daily steps.  

The results concerning the psychological effects indicated hat at the end of 

the interventions the lifestyle group showed significant improvements in self-

perceived physical condition, sport competence, body attractiveness and physical 

self-worth, compared with the control group. In the structured exercise group, 

significant effects were found on physical condition and sport competence. At follow-

up, the lifestyle program had significant effects on body attractiveness and global 

self-esteem, while the structured group showed significant improvements in physical 

condition, sport competence and body attractiveness, compared with the control 

group. No significant differences were found between the two intervention groups 

with regard to these psychological effects. 

Overall, the results of this intervention study indicated that the home-based 

lifestyle intervention was equally effective in increasing physical activity in the short 

term, and in improving self-esteem in the short term and the long term as the 

structured exercise intervention Moreover, in line with the expectations, the lifestyle 

intervention outperformed the structured exercise intervention on the long term 

physical activity effects. By consequence, in the battle against inactivity in older 

adults, home-based lifestyle intervention can be preferred to structured exercise 

interventions.  

 In a third intervention study maximal attention was paid to facilitating later 

implementation by integrating a physical activity intervention into the existing 

structures of a socio-cultural women’s organization and by limiting the amount of 

contact hours. The effects of this intervention on physical activity (Chapter 5) and 

some mental health variables (Chapter 6) were compared to an assessment-only 

control condition. In addition we studied the mechanisms of changes in physical 

activity (Chapter 7) and mental health (Chapter 6) by examining possible mediators 

of change derived from the transtheoretical model and social-cognitive theory.  

The results with regard to physical activity indicated that the intervention had 

a significant positive effect on physical activity measured with the accelerometer. No 

significant results were found with the International Physical Activity Questionnaire, 

but the validity of this self-report instrument was questioned in this study. The mental 

health results of this intervention study showed that the intervention was effective in 
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countering the seasonal decrease in psychological well-being during winter, and in 

decreasing trait anxiety.  

With respect to the possible mediators of change, the intervention only had a 

significant positive effect on behavioral processes of change, but no significant effect 

on the other targeted psychosocial constructs. (i.e., perceived benefits and barriers of 

physical activity, self-efficacy, experiential processes of change, and social support). 

More importantly, none of the examined psychosocial constructs mediated the 

positive effect of the intervention on objectively measured physical activity. On the 

other hand, three of these psychosocial constructs did mediate the effects of the 

intervention on psychological well-being and trait anxiety. More specifically, these 

mental health effects were partly mediated by changes in perceived benefits and 

barriers of physical activity and by changes in self-efficacy. However, contrary to our 

expectations, the changes in mental health were not mediated by changes in 

physical activity.  

   Overall it can be concluded that the minimal-contact intervention embedded in 

a socio-cultural women’s organization had a significant positive effect on physical 

activity and on mental health, and that these effects were independent of each other. 

These results are especially valuable with regard to the extra efforts that were made 

to increase the implementation possibilities of this intervention because strategies 

such as limiting the number of contact hours can hypothesize the effectiveness of an 

intervention.  

 

 
Discussion  
 
 
Effectiveness and strengths of the interventions  

A summary of all results is shown in Table 1. An important finding of this 

thesis is that the physical activity interventions that were evaluated all had significant 

positive effects on physical activity and some psychological variables. These results 

are consistent with a large amount of research that has demonstrated the positive 

effects of physical activity interventions (e.g., Eakin, Lawler, Vandelanotte, & Owen, 

2007; Hillsdon, Foster, & Thorogood, 2005; Kahn et al., 2002; Netz, Wu, Becker, & 

Tenenbaum, 2005; Stathopoulou, Powers, Berry, Smits, & Otto, 2006; van der Bij, 

Laurant, & Wensing, 2002). A direct comparison of the effectiveness of the 

interventions across the studies is not appropriate because of the different design of 
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the studies, the different measurement instruments that were used and the different 

length of the interventions. Nevertheless, the most salient outcomes of the three 

studies are discussed below.  

 

Table  1: Summary of results 
 Coaching Lifestyle Minimal-contact 
Self-reported PA 
     PA at work 
     Active transportation 
     Leisure-time PA 
     PA in household/garden 
     Total PA 

 
0 
0 
↑ 
0 
0 

 
- 

↑, ↑↑ 
0 
0 
↑ 

 
0 
0 
0 
0 
0 

Objectively measured PA 
     Accelerometer 
     Pedometer 

 
- 
- 

 
0 
↑, ↑↑ 

 
↑ 
- 

Psycho-social outcomes 
     Trait anxiety 
     Psychological well-being 
     Physical well-being 
     Self-efficacy 
     Social support 
     Global self-esteem 
     Physical self-perceptions 
         Physical self-worth 
         Physical condition 
         Physical strength 
         Body attractiveness 
         Sport competence 

 
↓ 
- 
- 
↑ 
↑ 
- 
 
- 
- 
- 
- 
- 

 
- 
- 
- 
- 
- 
↑↑ 
 
↑ 
↑ 
0 
↑, ↑↑ 
↑ 

 
↓ 
↑ 
0 
- 
- 
- 
 
- 
- 
- 
- 
- 

Mediators 
     Self-efficacy 
     Perceived benefits 
     Perceived barriers 
     Experiential processes 
     Behavioral processes 
     Social support 

 
- 
- 
- 
- 
- 
- 

 
MPsy 

- 
- 
- 
- 
- 

 
MPsy 
MPsy 
MPsy 

0 
↑ 
0 

PA = physical activity 
0 = no significant change  
↑ = significant short-term increase 
↑↑ = significant long-term increase 
↓ =  significant short-term decrease 
MPsy = Significant mediator of psychological outcomes 
 

 

It is especially noteworthy that we found significant improvements in physical 

activity and mental health with short interventions such as the coaching program 

(Chapter 2) and the minimal-contact intervention (Chapters 5 and 6). Although 
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previous studies demonstrated the positive effects of a short or minimal-contact 

intervention on physical activity (e.g., Kolt, Schofield, Kerse, Garrett, & Oliver, 2007; 

Marcus et al., 2007; Vandelanotte, De Bourdeaudhuij, Sallis, Spittaels, & Brug, 

2005), very few used objective measurements of physical activity (DuVall, Dinger, 

Taylor, & Bemben, 2004). Moreover, psychological effects of short or minimal-contact 

interventions were seldom reported. In addition, the overall results of the studies that 

did use psychological outcomes are inconclusive because some did find positive 

psychological effects (e.g., Anderson, King, Stewart, Camacho, & Rejeski, 2005) 

while others did not (Kolt et al., 2007; Nies, Chruscial, & Hepworth, 2003). Therefore, 

the results of the present studies can be considered as especially valuable.  

With regard to the psychological effects of the coaching program and the 

minimal-contact intervention, the positive effects on trait anxiety should be 

emphasized. Previous studies only found significant effects on trait anxiety with 

longer programs or programs that included more sessions than our programs (Scully, 

Kremer, Meade, Graham, & Dudgeon, 1998). A possible explanation for the 

significant decreases in trait anxiety with such short programs might be our lifestyle 

approach because the large majority of previous studies that evaluated psychological 

effects of physical activity interventions used structured exercise interventions (e.g., 

Anderson et al., 2005; Stoll & Alfermann, 2002). In lifestyle interventions participants 

can choose their own activities and time schedule which satisfies their need for 

autonomy according to the self-determination theory (Deci & Ryan, 2000). The 

satisfaction of this psychological need is on its turn positively associated with 

improved mental health according to this theory (Ryan & Deci, 2000).  

The results of the intervention study with older adults (Chapters 3 and 4) also 

make a valuable contribution to the physical activity literature. Although previous 

studies evaluated the effects of home-based or lifestyle programs in older adults 

(e.g., Caserta & Gillett, 1998; Jette et al., 1999; Yamauchi et al., 2005), none of these 

studies compared the long-term effects of a lifestyle intervention with those of a 

structured exercise intervention. Long-term results are especially relevant for lifestyle 

programs because in lifestyle programs physical activities no longer need to be 

transferred from one structured setting to another setting after the end of the 

intervention, which is expected to facilitate long-term maintenance of physical activity 

(Perri, Martin, Leermakers, Sears, & Notelovitz, 1997). This hypothesis was 

confirmed by our finding that the lifestyle intervention was superior to the structured 

exercise intervention with regard to the long-term physical activity results.  
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Furthermore, to our knowledge our intervention study was the first study that 

evaluated the effects of a lifestyle physical activity intervention on physical self-

perceptions and global self-esteem in older adults. The lack of studies investigating 

the physical activity–self-esteem relationship in older adults is surprising considering 

the relatively large amount of studies on this topic in other age groups (Fox, 2000; 

Spence, McGannon, & Poon, 2005). Giving the positive association that is found 

between self-esteem and well-being (Elavsky et al., 2005), the results of our study 

underline the value of lifestyle physical activity interventions in older adults.  

 

Working mechanisms of physical activity interventions 

Other findings in this thesis that deserve further discussion are the mediation 

results. Until now it remains unclear through which mechanisms physical activity 

interventions affect physical activity. The results in Chapter 7 demonstrated that 

constructs derived from the transtheoretical model and from social-cognitive theory 

did not mediate the positive effect of the minimal-contact intervention on objectively 

measured physical activity. Results of previous studies confirm these findings (Lewis, 

Napolitano, Whiteley, & Marcus, 2006; Pinto, Lynn, Marcus, DePue, & Goldstein, 

2001; Rabin, Pinto, & Frierson, 2006).  

It should however be noted that articles reporting mediation analyses are 

scarce in relation to the large amount of publications concerning physical activity 

interventions. Although most physical activity interventions are theory-driven, only 

few authors examined and/or reported if the mechanisms underlying these theories 

were responsible for the effects of the interventions. This clearly is a lack in the 

physical activity literature because determining by which mechanisms an intervention 

works can lead to the development of more efficacious and less costly interventions, 

which are crucial elements with regard to the potential public health impact of an 

intervention.  

In contrast to the non-significant mediation results for the physical activity 

effects, we did find significant mediation results for the psychological effects. More 

specifically, the positive effects of the minimal-contact intervention on psychological 

well-being and trait anxiety were partially mediated by changes in perceived benefits 

and barriers of physical activity and by changes in self-efficacy (Chapter 6). In 

Chapter 4 we found support for the longitudinal fit of the Exercise and Self-Esteem 

Model (EXSEM). These results showed that changes in physical self-perceptions 

were partially mediated by changes in physical activity and by changes in self-
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efficacy. In other words self-efficacy was found to be a mediator of the psychological 

effects of both the minimal-contact intervention and the interventions for older adults. 

Two previous studies that examined possible mediators of mental health effects also 

found support for the mediating role of self-efficacy (Anderson et al., 2005; McAuley, 

Courneya, Rudolph, & Lox, 1994).  

Not surprisingly, self-efficacy is defined as an important construct in the 

majority of behavior change theories, however not always under the same name. For 

example, in the self-determination theory (Deci & Ryan, 2000), which is briefly 

described in the general introduction, it is labeled as perceived competence. Self-

efficacy might thus be a crucial construct to target if one wants to improve mental 

health by means of a physical activity intervention. However, until further evidence is 

available this remains a highly preliminary hypothesis.  

Two final remarks with regard to the mediation analyses concern the 

statistical analyses. Different statistical analyses were used to examine possible 

mediators of the physical activity effects and the psychological effects of the minimal-

contact physical activity intervention. In particular, the mediation effects for the 

changes in physical activity were assessed with a multiple mediator bootstrapping 

procedure (Preacher & Hayes, 2008), and the mediation effects of the changes in 

mental health were assessed with the Freedman-Schatzkin difference-in-coefficients 

test (Cerin, Taylor, Leslie, & Owen, 2006). These methods are described in the 

method sections of Chapter 7 and Chapter 6 respectively. The reason for this 

difference was practical. That is, the multiple mediator bootstrapping procedure, 

which we consider more complete because the various mediators are examined 

simultaneously, was not yet published when Chapter 6 was written.  

It should be noted that both mediation methods test the null hypothesis that 

the indirect effect of the intervention on the outcome through the proposed 

mediator(s) is not significantly different from zero. This means that, contrary to the 

widely known and used Baron and Kenny method (Baron & Kenny, 1986), it is not 

necessary that the direct effects of the intervention on both the outcome and the 

mediator(s) are significant. This explains why in Chapter 6 on the minimal-contact 

intervention in a women’s organization, both changes in perceived benefits and 

barriers of physical activity and changes in self-efficacy were found to be mediators 

of the changes in psychological well-being and trait anxiety, while the intervention 

had no significant direct effects on these mediators (Chapter 7).  
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Measurement of physical activity  

An important methodological issue in this thesis is the measurement of 

physical activity. This issue concerns the results in all chapters and is regarded as a 

well-known weakness of physical activity research. Throughout our research, we 

have found substantial differences between self-report questionnaires and activity 

monitors. In Chapter 5 the IPAQ data and the CSA accelerometer data were not 

correlated at all. In Chapters 3 and 4 significant differences emerged between the 

results of the FPACQ and those of the RT3 accelerometer.  

Previous studies have also found significant differences between activity 

monitors and self-report estimates of physical activity (Dishman, Darracott, & 

Lambert, 1992; Leenders, Sherman, & Nagaraja, 2000). These differences are 

comprehensible because physical activity is a complex and multifaceted behavior, 

which makes reporting physical activity through a questionnaire a cognitively difficult 

task. In addition to the difficulties in recalling earlier physical activity behavior, errors 

in self-reports are created by misinterpretation of questions and social desirability 

concerns (Janz, 2006). Although these problems undermine the reliability of self-

report questionnaires, these questionnaires do have the advantages of being low 

cost and easy to administer, and most importantly of being able to differentiate 

between different types of physical activity. This is why physical activity can best be 

measured by a combination of activity monitors and self-report questionnaires (Janz, 

2006). 

 An additional point of discussion with respect to the measurement of physical 

activity is the validity of the IPAQ. Although two validity studies concluded that this 

questionnaire has acceptable measurement properties (Craig et al., 2003; 

Hagstromer, Oja, & Sjostrom, 2006), we did not find acceptable results in Chapter 5. 

A major and well-known problem of the IPAQ is overreporting (Fogelholm et al., 

2006; Rzewnicki, Auweele, & De Bourdeaudhij, 2003). This overreporting is not only 

caused by social desirability but also by a misinterpretation of the questions, which 

are often perceived as difficult. The amount of misinterpretation and perceived 

difficulty of the questions is probably related to specific characteristics of the sample 

such as age and education level. This might explain the invalid results in our study 

(Chapter 5) in which the participants were on average about 55 years old and not 

highly educated. A possible solution to reduce misinterpretation errors is to use the 

interview version of the questionnaire instead of the self-administered version. This is 

what we did in the coaching study (Chapter 2) with acceptable results. It should be 
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noted however that these participants were substantially younger and higher 

educated. We therefore recommend using the IPAQ in interview version, and 

preferably in combination with an activity monitor, but we advise against its use in 

older and less educated samples.  

 

 

Limitations 

 

 Several limitations of the interventions studies in the present thesis should be 

noted. First, there was no control group in the coaching study and only a separately 

recruited control group in the study with older adults. Because the coaching study 

was part of a larger physical activity promotion campaign at the university, 

randomization of volunteers for a program to become more physically active into a 

no-intervention control group was not considered appropriate. In the study with older 

adults the control group was recruited separately because of ethical reasons. Given 

the scientific evidence that physical activity has a positive influence on health and 

well-being, it would have been unethical to randomize older adults who are willing to 

participate in an exercise program into a control group and ask them to continue their 

usual, sedentary lifestyle.  However, we acknowledge that a waiting-control group 

could have been a solution for this ethical problem.  

Second, there were no follow-up results, and thus no long-term results, for the 

coaching programs and the minimal-contact intervention. The lack of long-term 

results of the coaching programs was due to practical reasons. The student coaches 

of the coaching program were trained and guided during an exercise psychology 

course. Because this course only took place during the first semester the length of 

the program was limited to 3 months and a follow-up was difficult to organize. A 

follow-up of the minimal-contact intervention was made impossible by the large scale 

implementation of the intervention, which started less than 3 months after the 

posttests.  

 Third, because the three studies were developed independently from each 

other, different measurement instruments were used in the studies. This rules out a 

direct comparison of the effectiveness of the interventions across the studies. 

 Fourth, different statistical analyses were used to examine the effects of the 

interventions and possible mediators of these effects. More specifically with regard to 

the effect analyses we used Repeated Measurements analyses in Chapters 2 and 5 
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and Linear Mixed Models analyses in Chapters 3, 4 and 6. We consider Linear Mixed 

Models analyses as superior to Repeated Measurements analyses because all 

observed measurements are included in Linear Mixed Model analyses, whereas in 

Repeated Measurement analyses cases are completely deleted when a 

measurement is missing at one time point. However, Linear Mixed Model analyses 

were not used in Chapters 2 and 5 because these chapters were written and 

published first and the researcher was not yet familiar with these analyses at that 

time. An explanation for the different mediation analyses is given above (page 180,  

paragraph 3).   

Finally, a limitation of all three studies – but also of the large majority of other 

physical activity interventions - is that we probably did not reach the ‘hard to reach’. 

In other words, we did not reach the people that are not motivated to become more 

physically active. Especially in the coaching study and the study with older adults, the 

participants were sedentary but already highly motivated. Moreover in the study with 

older adults we only included healthy volunteers whereas the majority of older adults 

in Belgium suffer from at least one chronic health condition (Bayingana et al., 2006). 

By integrating the minimal-contact intervention into the existing structures of a 

women’s organization and by making use of existing communication channels we 

hoped to reach also less motivated members of the organization. However, we 

noticed that the members that participated in the study were for the majority ‘active’ 

members of the organization. With active members we mean members that are 

actively engaged in the organization and participate in several activities of the 

organization as opposed to members who only pay their membership fee and receive 

the monthly magazine. We do not know if these active members were also more 

physically active than the members that did not participate, but we assume that they 

were at least more motivated.  

In spite of this, we nevertheless believe that more and also less motivated 

members were reached by the large scale implementation of this intervention 

because of two reasons. First, there is a difference between participating in an 

activity program and participating in the same program that is part of a study. Many 

people still have a rather negative attitude against participating in research because 

they do not know how it works, they do not want to be randomized into a control 

group, or they simply do not like to fill out questionnaires. Second, even members 

that did not participate in any activity of the organization received the monthly 
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magazine, which included a regular column on the importance of a physically active 

lifestyle and tips to become more physically active in daily life.  

A possible way to reach participants that are less (or not) motivated to 

become more active in future studies is by using general practitioners in the 

recruitment procedure. General practitioners are perceived as trustworthy and 

credible (Naido & Wills, 2000) and they have regular face-to-face contact with their 

patients. A personal referral by one’s general practitioner could therefore by a more 

successful strategy to reach the ‘hard to reach’ in future studies. 

 

 

Implementation 

 

In order to have a public health impact, physical activity interventions should 

not only be effective, they should also be implemented on a large scale. For this 

reason in the following paragraphs more information will be provided on the 

implementation of the interventions. 

In order to get a better insight into the implementation possibilities of the 

different interventions, an estimation of the costs per person per intervention is 

shown in Table 2. Costs to develop the interventions and research costs are not 

taken into account. All personnel costs were estimated at €25 per hour because this 

is what the organization we worked with pays their freelance employees. So far no 

distinctions were made between potential differences in qualification criteria of the 

exercise coaches and/or supervisors. The costs of the use of the fitness equipment 

by a participant in the structured exercise intervention were estimated as a year 

subscription to the university fitness center. 

As expected, the minimal-contact intervention embedded in the social-cultural 

women’s organization was substantially cheaper than the other interventions. More 

specifically, the costs of this intervention per participant per month were almost eight 

times lower than those of the coaching program with telephone support, 11 times 

lower than those of the lifestyle intervention and almost 40 times lower than those of 

the structured exercise intervention (Table 2). Furthermore, the lifestyle intervention 

was almost four times cheaper than the structured exercise and the coaching 

program with telephone support was almost two times cheaper than the same 

program with face-to-face support.  

 



 

 

Table 2. Estimated costs per person per intervention. 

 
 

Coaching with 
face-to face 

support 
(Chapter 2) 

Coaching with 
telephone support 

(Chapter 2) 

Structured 
exercise 

(Chapters 3 & 4) 

Lifestyle 
intervention 

(Chapters 3 & 4) 

Minimal-contact 
intervention 

(Chapters 5 – 7) 

Personnel costs      
Collective start session - - - €3,75  (1h30’/10p)  €1,25 (1h30’/30p) 
Individual intake €25 (1h) €25 (1h) - €50 (2x1h)) - 
Individual start session - - €75 (2x1h30’) - - 
Collective practice sessions - - -  €30 (8x1h30’/10p) - 
Training sessions - - €660 (44x3x2h/10p.) - - 
Telephone support  -  €25 (4x15’) - €100 (16x15’) - 
Face-to-face support  €75 (4x45’) - - - - 
Adjusting/sending programs - -  €62,5 (15x10’) €45,83 (11x10’) - 
Reminder letters - - - - €5,32 (5x8h/188p) 
      
Materials      
Fitness equipment - - €265 - - 
Rent hall collective sessions - - - €18 (9x) €2 
Telephone costs - €3 - €12 - 
Pedometers - - - €18 - 
Dyna bands - - - €10 - 
Stamps - - - €5,94 (11x) €2,7 (5x) 
Brochure €3,5 €3,5 - €3,5 €3,5 
Exercise booklet - - - €5 - 
      
Total €103,5 €56,5 €1062,5 €302,02 €14,77 
Total per month €34,5 €18,83 €96,59 €27,46 €2,46 G
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A possible way to evaluate implementation possibilities is to see which 

interventions were implemented after the study ended and how many people were 

reached with these interventions. Although the coaching program for the university 

employees is repeated each year this does not really count as implementation 

because measurements are also repeated and the sample remains very small. We 

are encouraging the policy makers in Flanders to support the implementation of 

lifestyle interventions for older adults. The idea is to train local fitness instructors so 

that they can coach the seniors and compose an individual physical activity program 

with them adapted to their preferences. This program can include as well activities in 

the local fitness center as activities outside a structured setting such as walking or 

cycling. Unfortunately the financial resources needed for a large scale 

implementation of such an intervention are lacking at the moment.  

For the moment, the only intervention that has already been implemented on 

a large scale is the minimal-contact intervention. This implementation was possible 

on such a short term because there was no need for new structures, new recruitment 

campaigns or additional financial resources. A description of the implementation of 

the minimal-contact intervention by the women’s organization can be found in the 

appendix. 

 

 

General conclusions 

 

Overall the results of the studies in the present thesis led to the following 

conclusions:  

1. Physical activity interventions that are less money and time consuming can also be 

effective. Moreover, they are often more cost-effective than their more expensive and 

intensive counterparts. The studies in this thesis demonstrated that 

• a coaching program with telephone support is equally effective as the 

same program with face-to-face support, but almost twice as cheap 

• in the battle against physical inactivity in older adults, a lifestyle program 

with telephone support is more effective in the long term than a structured 

exercise intervention and almost four times cheaper 
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• integrating a minimal-contact intervention, consisting of one meeting and 

five reminder letters, into the existing structures of a women’s organization 

is a cheap and effective way to increase the physical activity and mental 

health of its members 

2. In order to achieve a public health impact it is important to focus on strategies that 

can facilitate later implementation during the development of a physical activity 

intervention.  

3. Up to now, the working mechanisms of effective physical activity interventions 

remain unclear. By consequence, it is also inconclusive which behavior change 

theories are best to be used as theoretical basis for these interventions.  

4. The measurement of physical activity remains a weakness in physical activity 

research.  

 

 

Practical implications 

 

1. The results of Chapters 2 to 4 demonstrated that a lifestyle program with an 

individual coach can be an effective way to motivate sedentary people to become 

more physically active. Unfortunately for the moment such coaches are hardly 

available in real life, and if they are they are quite expensive, which can be a great 

barrier, especially for the lower socio-economic classes. By consequence there is a 

need for a formal institutionalization of physical activity coaches, and if possible a 

partial or total refund of their services by medical insurance. This is especially 

valuable for the most sedentary part of the population who has the largest risk of 

developing serious and costly health conditions as a consequence of their inactivity.   

2. More financial incentives for the promotion of physical activity in adults should be 

directed at organizations and companies. The existing structures and communication 

channels of organizations and companies will substantially reduce the costs of a 

physical activity program and facilitate long-term implementation. The existing social 

networks can further enhance the social support to be physically active.  

3. Carefully preparing a physical activity program and tailoring it to the needs and 

demands of an organization is a necessary step towards successful implementation.  
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Recommendations for future research 

 

To conclude, we have formulated the following recommendations for future research.  

1. Although the results of integrating a minimal-contact physical activity program in 

an organization seem promising, more research is needed into the long-term results 

of such programs. In addition, the effectiveness of these programs should be 

evaluated in different kinds of organizations.  

2. Because research has shown that the majority of adults over the age of 65 suffers 

from at least one chronic health condition (Bayingana et al., 2006), it is also important 

to evaluate the effects of home-based lifestyle programs in older adults with different 

health conditions.  

3. Research into the measurement of physical activity should remain a priority in 

physical activity research. Although the last generation of activity monitors that 

combine different functions (e.g., accelerometer, step counter, skin conductance, 

heart rate, limb movements) are very promising, continuing effort should be paid to 

the development of reliable and easy comprehensible self-report questionnaires 

adapted to different sub populations.  

4. Much more research is needed to discover the working components of physical 

activity interventions. Because the transtheoretical constructs have shown little 

promise until now, future studies should also focus on other theories and 

mechanisms.  

5. Special attention should be paid to the role of self-efficacy as a possible mediator 

of the psychological benefits of physical activity interventions. 

6. Because the final aim of physical activity interventions is to generate a public 

health impact, future studies should concentrate on the cost-effectiveness of 

interventions instead of the effectiveness only.  

7. Finally, future research should work on innovative strategies to reach the hard to 

reach.  
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SUMMARY 

 

The aim of the present doctoral thesis was to evaluate the effectiveness of 

three physical activity interventions with various strategies to facilitate 

implementation. More specifically, we wanted to examine if interventions that are less 

money and time consuming can also be successful.  

In the first intervention study among sedentary university employees we 

examined the effectiveness of a 3-month coaching program. This coaching program 

consisted of one intake session with a physical activity coach followed either by four 

face-to-face support contacts, or by four telephone support contacts. The results 

showed that, besides a minor difference on active transportation in favor of the face-

to-face program, both interventions were equally effective in motivating sedentary 

university employees to become more physically active and in improving their mental 

health. In particular, both interventions significantly increased leisure-time physical 

activity, self-efficacy and social support and decreased sitting time and trait anxiety. 

Because programs with telephone support are cheaper and require less time and 

effort from both the coach and the participant, it was concluded that a coaching 

program with telephone support can be preferred to the same program with face-to-

face support.  

In the second intervention study we evaluated the effects of a 11-month 

lifestyle physical activity intervention, including an individualized home-based 

program supported by phone calls, and a 11-month structured exercise intervention, 

consisting of three weekly supervised sessions in a private fitness center, in adults 

over 60 years old. The results were compared with an assessment-only control 

group. The physical activity results showed that at the end of the interventions both 

programs had significantly increased the total physical activity level of the 

participants. However, one year after the end of the interventions the structured 

program was no longer superior to the control group. By contrast, the lifestyle 

program still showed larger increases in physical activity, in particular in active 

transportation and daily steps. The results concerning the psychological effects 

indicated that both interventions had significant positive effects on physical self-

perceptions in both the short as the long term. Because the lifestyle intervention 

outperformed the structured intervention on the long term physical activity effects and 



Summary 

194 

because it was almost four times cheaper than the structured intervention, it was 

concluded that a home-based lifestyle intervention should be preferred to a center-

based structured intervention in the promotion of physical activity in older adults.  

  In a third intervention study, maximal attention was paid to facilitating later 

implementation by integrating a physical activity intervention into the existing 

structures of a women’s organization and by limiting the amount of contact hours. 

This minimal-contact intervention consisted of one group meeting, a self-help booklet 

and five reminder letters. The intervention had a significant positive effect on 

objectively measured physical activity, on psychological well-being and on trait 

anxiety. The changes in psychological well-being and trait anxiety were partially 

mediated by changes in perceived benefits and barriers of physical activity and by 

changes in self-efficacy, but not by changes in physical activity. None of the 

examined psychosocial constructs (i.e., perceived benefits of physical activity, 

perceived barriers of physical activity, behavioral processes of change, experiential 

processes of change, self-efficacy, social support) mediated the intervention effect on 

physical activity. The positive effects of this intervention on physical activity and 

mental health are especially valuable with regard to the special efforts that were 

made to increase the implementation possibilities of this intervention because 

strategies such as limiting the number of contact hours can hypothesize the 

effectiveness of an intervention. Moreover the strategies to increase the 

implementation possibilities of this intervention paid off, because the intervention was 

implemented on a national scale by the women’s organization itself. 

Overall it was concluded that physical activity interventions that are less 

money and time consuming can also be effective.  Moreover, they are often more 

cost-effective than their more expensive and intensive counterparts. By 

consequence, in order to achieve a public health impact it is important to focus on 

strategies that can facilitate later implementation during the development of physical 

activity interventions. 
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SAMENVATTING 

 

Het doel van deze doctoraatsthesis was om de effectiviteit van drie 

interventies ter promotie van de fysieke activiteit te evalueren. De interventies 

bevatten verschillende strategieën om latere implementatie te vergemakkelijken. We 

wilden met andere woorden nagaan of interventies die goedkoper en minder 

tijdrovend zijn, ook succesvol kunnen zijn. 

 In de eerste interventiestudie bij sedentaire personeelsleden van de 

universiteit zijn we de effectiviteit nagegaan van een drie maanden durend 

bewegingsprogramma. Dit programma bestond uit een intakegesprek met een 

bewegingscoach gevolgd door ofwel vier face-to-face opvolgingsgesprekken ofwel 

vier telefonische opvolgingsgesprekken. De resultaten toonden aan dat, buiten een 

klein verschil op actief transport in het voordeel van het face-to-face programma, 

beide interventies even effectief waren in het motiveren van de personeelsleden tot 

meer fysieke activiteit en in het verbeteren van hun mentale gezondheid. Beide 

programma’s zorgden namelijk voor een significante toename van de fysieke 

activiteit tijdens de vrije tijd, de eigen-effectiviteit, en de sociale steun en voor een 

afname van de tijd die men zittend doorbrengt en de toestandsangst. Omdat 

programma’s met telefonische opvolging goedkoper zijn en minder tijd en inspanning 

vragen van zowel de coach als de deelnemers, werd er geconcludeerd dat een 

bewegingsprogramma met telefonische opvolging te verkiezen is boven hetzelfde 

programma met face-to-face opvolging.  

 In de tweede interventiestudie evalueerden we de effecten van een 11 

maanden durend bewegingsprogramma gericht op de integratie van fysieke activiteit 

in het dagelijks leven (impulsprogramma) ten opzichte van een gestructureerd en 

begeleid fitnessprogramma bij volwassenen ouder dan 60. Het impulsprogramma 

bestond uit een geïndividualiseerd thuisprogramma met regelmatige telefonische 

opvolging terwijl het fitnessprogramma drie wekelijkse begeleide sessies in een privé 

fitnesscentrum omvatte. De resultaten werden vergeleken met een controlegroep 

waarin alleen de metingen plaatsvonden. De resultaten wat betreft fysieke activiteit 

toonden aan dat er aan het eind van de interventies in beide interventiegroepen een 

significante toename was van de totale fysieke activiteit. Een jaar later was er echter 

geen verschil meer tussen het fitnessprogramma en de controlegroep. In de 
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impulsgroep bleef de toename van fysieke activiteit wel op lange termijn behouden, 

met name wat betreft actief transport en het aantal stappen per dag. De resultaten 

met betrekking tot de psychologische effecten lieten zien dat beide programma’s een 

positief effect hadden op de fysieke zelfpercepties van de deelnemers en dit zowel 

op korte als op lange termijn. Omdat in het impulsprogramma de toename van 

fysieke activiteit ook op langere termijn behouden bleef, en dit programma bovendien 

bijna vier keer goedkoper was dan het fitnessprogramma, werd er besloten dat voor 

de promotie van fysieke activiteit bij ouderen een geïndividualiseerd thuisprogramma 

gericht op het integreren van fysieke activiteit in het dagelijkse leven te verkiezen is 

boven een gestructureerd fitnessprogramma.  

 In de derde interventiestudie werd er maximaal aandacht besteed aan het 

vergemakkelijken van latere implementatie door het integreren van de 

bewegingsinterventie in de bestaande structuren van een vrouwenorganisatie en 

door het beperken van het aantal contacturen. De interventie bestond uit één 

groepssessie, een brochure en vijf herinneringsbrieven. Deze interventie had een 

significant positief effect op de objectief gemeten fysieke activiteit, op het 

psychologische welzijn en op de toestandsangst van de deelnemers. De 

veranderingen in psychologisch welzijn en toestandsangst werden gedeeltelijk 

gemedieerd door veranderingen in de voordelen en hindernissen van fysieke 

activiteit en veranderingen in eigen-effectiviteit, maar niet door veranderingen in 

fysieke activiteit. Geen van de onderzochte psychosociale constructen (voordelen 

van fysieke activiteit, hindernissen om fysiek actief te zijn, cognitieve 

veranderingsprocessen, gedragsmatige veranderingsprocessen, eigen-effectiviteit, 

sociale steun) medieerde het positieve effect van de interventie op fysieke activiteit. 

De positieve effecten van deze interventie op de fysieke activiteit en mentale 

gezondheid van de deelnemers zijn met name waardevol met betrekking tot de extra 

inspanningen die geleverd zijn om de implementatiemogelijkheden van de interventie 

te vergroten omdat strategieën zoals het beperken van het aantal contacturen het 

effect van een interventie kunnen hypothekeren. De strategieën om de 

implementatiemogelijkheden van deze interventie te vergroten hebben bovendien 

effect gehad, want de interventie is in heel Vlaanderen geïmplementeerd door de 

organisatie zelf.  

 Globaal werd er geconcludeerd dat goedkopere interventies die minder 

tijdrovend zijn, ook succesvol kunnen zijn. Bovendien scoren deze interventies wat 

betreft kosten-effectiviteit vaak beter dan hun duurdere en intensievere 
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tegenhangers. Met het oog op de algemene volksgezondheid is het dus belangrijk 

om bij het ontwikkelen van bewegingsprogramma’s in sterke mate rekening te 

houden met latere implementatiemogelijkheden. 
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APPENDIX 

 

Short description of the actual implementation of the minimal-

contact intervention 

 

The organization we worked with during this project and that implemented the 

intervention is a catholic women’s organization called KVLV. In 2007 KVLV counted 

about 115,000 members in Flanders, spread over more than 1000 units. Units are 

geographically structured divisions of which the borders are usually delineated by 

separate villages. They stand under the supervision of a local board of volunteers 

and consist of 50 to 250 members. These local boards are supervised by district 

boards, provincial boards and finally the national board. Local consultants provide the 

link between the different levels and support the initiatives at local level. KVLV also 

works with freelance workers in socio-cultural training who receive internal education 

and spread the different courses (e.g. creativity courses, health classes) to the 

separate units. Members of KVLV are regularly informed by the local board about the 

events, meetings and courses that are organized within their unit. Following their own 

preferences they can choose in which courses or meetings they like to participate. All 

members further receive the monthly magazine of the organization.  

Every working year KVLV chooses a year theme as a ‘leitmotif’ throughout 

the working year, which starts in September and ends in June. For the working years 

2006-2007 and 2007-2008, the organization has chosen for the theme ‘It’s all inside’ 

with the focus on physical activity in the year 2006-2007 and on nutrition in 2007-

2008. Every year theme is introduced by a year theme meeting, which is often used 

as starting meeting for the new working year. For the year theme meeting of the 

working year 2006-2007 around physical activity, the minimal-contact intervention 

evaluated in this thesis, was used.  For this purpose the intervention was adjusted in 

cooperation with the consultants of the organization.  

The content of the intervention was preserved, but the way certain elements 

were introduced was adjusted to make the intervention completely interactive and 

easier to guide. Examples of adjustments were:  

- the incorporation of a self test to determine one’s level of physical activity 
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- a role play between a ‘doctor’ and a ‘coach’, the first mentioning the health 

benefits of physical activity, and the second talking about fitness 

- a short quiz to learn the difference between moderate and vigorous physical 

activity 

- the extension of the exercise calendar for self-monitoring to incorporate the 

exercise activities that were organized by the unit 

- the replacement of the reminder letter by a regular column and additional 

articles in the monthly periodical 

The intervention was further extended with two elements:  

- the introduction of a different exercise activity each month to make the 

members acquainted with a variety of exercise possibilities.  

- the insertion of an exercise moment in each meeting, course or event of the 

organization.  

The year theme meeting was guided by local board members of the unit or by 

one of the freelance workers in socio-cultural training of the organization. The board 

members who decided to guide the year theme meeting about physical activity 

received training per province by the consultants who cooperated in adjusting the 

intervention meeting. The workers in socio-cultural training were trained by the 

researcher who guided the intervention meetings during the study.   

 

Implementation evaluation 

 The evaluation of the implementation of the minimal-contact intervention was 

not set up as a separate study and therefore a sound methodology is lacking. 

Nevertheless, in order to get an idea of the success of the implementation we will 

give some figures that were collected by the organization itself. 

 The year theme meeting took place in 536 units (about 50% of all units). In 

total 23 533 members (20.5%) participated in the year theme meeting in their unit, 

which is an average of 44 members per unit. However, the year theme reached many 

more members of the organization than those who participated in the year theme 

meeting given that a new exercise activity was introduced each month, an exercise 

moment was incorporated in other meetings and extensive attention was paid to 

physical activity and health in the monthly magazine.  

 Although it is not possible to evaluate whether the intervention was 

implemented as intended or how many women actually increased their physical 

activity level, we can say something about the number of exercise activities that were 
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organized by the units of this women’s organization. In the working year 2005-2006 

(i.e., the year preceding the intervention) in total 27 914 exercise activities were 

organized. This number increased to 32 507 exercise activities in 2006-2007 when 

the intervention was implemented. Although the year after the implementation, in 

2007-2008, there was again a slight decrease to 32 122 exercise activities, this 

number was still substantially higher than the number before the implementation. 

From this we can conclude that the implementation of the intervention might be 

responsible for a considerable increase in the number of exercise activities organized 

during the working year that lasted even after the end of the intervention.  

It should be noted though that this organization was already prepared for the 

integration of a physical activity program by a number of earlier actions at the level of 

the organization. These actions were necessary to gain full support of the national 

board of this organization, which was essential for the later implementation. A first 

preparing action was the formulation of a vision text about sport, exercise and 

recreation in January 2004. Through the formulation of this text the organization 

incorporated physical activity promotion into their mission statement and made it one 

of the six concrete items to work on. A second preparing action was a web-based 

survey of the existing exercise activities in the organization. The third and most 

important action was the close cooperation with the local boards of the participating 

units while developing the intervention. This was crucial for the integration of the 

intervention into the existing structures and communication channels of the 

organization. The intervention meeting was designed to follow the structure of other 

meetings (i.e., same starting hour, same duration including a coffee break, with an 

emphasis on both information and interaction) and was held at their usual meeting 

point in the village. Members were informed about the meeting by their usual 

information channel (i.e., by the board members of their unit and by the annual 

program booklet of the unit). A monthly reminder letter was chosen in accordance 

with the monthly magazine of the organization. Finally, the content of the intervention 

was tailored to the members of the organization, e.g. all examples were focused on 

women of different ages living on the countryside.  

  
 

 

 

 


