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Abstract This paper reviews the literature concerning factors at the individual level

associated with regular exercise among older adults. Twenty-seven cross-sectional
and 14 prospective/longitudinal studies met the inclusion criteria of amean par-
ticipant age of 65 years or older. The findings are summarised by demographics,
exercise experience, exercise knowledge, physiological factors, psychological
factors, activity preferencesand perceived social influences. Ingeneral, education
and exercise history correlate positively with regular exercise, while perceived
physical frailty and poor health may providethe greatest barrier to exercise adop-
tion and adherence in the elderly. Social-cognitive theoriesidentify severa con-
structs that correlate with the regular exercise behaviour of older adults, such as
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exercise attitude, perceived behavioural control/self-efficacy, perceived socia
support and perceived benefits/barriersto continued activity. Aswell, stage mod-
elling may provide additional information about the readinessfor regular exercise
behaviour among older adults. However, relatively few studies among older
adultsexist compared with middle-aged and younger adults. Further, the mgjority
of current research consists of cross-sectiona designs or short prospective exercise
trialsamong motivated volunteersthat may lack external validity. Futureresearch
utilising longitudinal and prospective designs with representative samples of
older adultswill provide a better understanding of significant causal associations
between individual factors and regular exercise behaviour.

Although the benefits of regular physical activ-
ity have been well documented,[!! the majority of
adultsin devel oped countriesdo not exercise. Sam-
ple surveys conducted in Canada and the US have
indicated that 40% of the adult population are sed-
entary and another 40% exercise with a frequency
and intensity too low to derive any substantial health
benefits.lZ Further, most exercise programmestyp-
ically suffer high attrition in their early stages. Itis
estimated that over 50% of people will drop out of
their attempted exercise routine within 6 to 12
months of initiation.[3 Unfortunately, those who
could stand to gain the greatest health benefitsfrom
an exercise programme tend to be the individuals
who fail to realise their exercise intentions.!3l

In addition, epidemiological research indicates
that physical activity decreases with age.*! This
problem is even greater for females, as older women
report the least amount of regular physical activity
of all demographic age groups.>8 This lack of
physical activity among the elderly is of even
greater concern when considering the changing de-
mographics. Datafrom the US National Center for
Health Statistics indicate that the most rapidly
growing segment of the population is that of indi-
viduals aged 85 and older, with a women to men
ratio of 2.36 : 1 by the year 2000.[°! Moderate reg-
ular exercise has been shown to improve the phys-
ical health!10-12l and mental wellbeing!3-18l of el-
derly individuals. Furthermore, no agelimitsto these
positive health benefits have been observed.!1]
Therefore, successful aging, characterised by min-
imal functional decline, is an achievable goal for
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many adults.[!819] Considering the benefits of reg-
ular exercise and the current trend in demographics,
it isimportant to understand what factorsinfluence
physical activity among the older populationin or-
der to implement effective intervention strategies.[20]

1. Factors Influencing Exercise
Adherence Among Older Adults

Relatively few studieson exerciseadherence have
been published about individuals over the age of
65 years in comparison to middle-aged and youn-
ger adults.[%21] Further, factors associated with ad-
herence are both complex and diverse. Potential
determinants encompass psychological, physiologi-
cal and social-environmental characteristicsfroma
range of disciplines, and elements associated with
regular adherenceto an exercise programme can be
influenced by both individual and environmental
components. Factors at the individual level com-
prise demographics, personality, skills, history, social
cognitive variables and perceived barriers and in-
fluences, while environmental factors reflect social-
environmental situationsthat exert influence exter-
nal to the individual .[2223] However, interactions
between individual and environmental factors are
likely to bereciprocal .21 Further, when examining
what variables are important in the determination
of the exercise adoption and maintenance process,
it is equally important to discover which variables
contribute to non-adherence and the intention not
to exercisein order to clarify directiona relationships
among variables.[323 Since exercise determinant
research hastraditionally relied on cross-sectional
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retrospective design,!?!! the direction of causality
or even the intervention of a third factor has not
been ascertained for many variables under study.
Fortunately, more prospective exercise adherence
studies are being conducted every year.[23] These
should provide greater clarity to the causal and
tempora relationships among variabl es associated
with regular activity. Unfortunately, with the ma-
jority of determinant research also based on self-
report, their validity, compounded with the concur-
rent validity of various report scales, isdifficult to
establish.[2] Neverthel ess, some variables have been
rather consistently associated with exercise behavi-
our. Therefore, a congruous association of certain
factors and exercise adherence can be surmised.
The following is areview of the literature con-
cerning factors associated with regular exercise
among older adults at the individual level. Thisre-
view utilised the databases of Psychinfo, Heracles,
ERIC and Medline for searchesin the English lan-
guage, as well as bibliographic searches yielding
27 cross-sectional and 14 prospective/longitudinal
studies. Index words were all possible combina-
tions of elderly, elderly women/men, older adults,
older women/men with both exercise and physical
activity. Inclusion criteriafor thisreview consisted
of a mean participant sample age of 65 years or
older (or comparison segment within alarger pop-
ulation study), and regular exercise defined by
moderate intensity of twice weekly for at least 20
minutes duration (just slightly below the American
College of Sports Medicine guidelined?l). Assuch,
studies investigating the efficacy of intervention
strategies upon changes in regular exercise were
not reviewed. Further, given the limited research
among age ranges of older adults at present, sam-
ples were not systematically evaluated by geriatric
age divisions of young old,[27-3¢1 middle old37-4¢l
and very old (85 years and over). However, for the
purposes of comparison, some research utilising
samples of middle-aged and younger adults has been
included in the discussion. What followsis a sum-
mary of thefindingsfrom the 41 studies examined,
organised by demographics, experience, knowledge,
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physiological factors, psychological factors, per-
ceived social influences and activity preferences.

2. Demographics

2.1 Age and Gender

Recent estimates from large scale surveys indi-
cate that differences in age and gender correlate
with various regular exercise rates in senior citi-
zens. Discrepanciesin the operational definition of
adherence used, the type of exercise and the coun-
try of origin for the sample population also make
the relationship of age and gender with physical
activity less clear.[”] For example, although people
over 65 years have generally improved their rate of
activity in the past 15 years (for example Canada:
36 to 53%;!4 gender disparities with males being
more activethan femalesstill continue,[847-50 even
though the differences are not significant in all re-
search.[51:52] These disparitiesalso tend to differ by
country, as Canada (36% men and 49% women)
has afar greater reported gap between the genders
than the US (28.6% men and 32.3% women) among
the sedentary population.[”] The age of senior citi-
zensis also an important factor to consider for ac-
tivity prevalence. Physical activity tends to increase
slightly at retirement (age 60 to 65 years) but be-
gins adownward slope afew years after, reaching
the lowest activity rates of the population.[47:53.54]

2.2 Education and Income

Education and income have been positively cor-
related with regular exercise among middle-aged
adults.[5556] Higher rates of exercise behaviour have
been correlated with increased socioeconomic
standing,[57 and frequency of exercise participa-
tion has al so been related to years of education.[6:8.58]
Among adults over 65 years of age, education has
not been found to be a significant predictor of ad-
herence in prospective exercise trials,[5-% yet
larger longitudinal survey samples have indicated
significant associations.[“%59 Further, the associa-
tion of income with physical activity was found to
be spurious when education was entered into the
regression equation.[*? The discrepancy of findings
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in these studiesrequiresfurther research. However,
the insignificant differences found in prospective
exercise trials may reflect poor sample generalis-
ability. Severa reasons for the relationship between
education and regular exercise have been pro-
posed.l5¥ Greater education may indirectly raise
awareness of health benefits and increase the sub-
jective norms for physical activity among middle
and upper classindividuals. Also, theseindividuals
arelikely to posses greater disposableincomesand
therefore may have easier access with transporta-
tion to physical activity areas such as gyms, and
allow for memberships and equipment to be pur-
chased with less restraint. As well, individuals of
higher socioeconomic status may livein an environ-
ment where physical activity isavery popular pur-
suit of one'sleisuretime. At present, no studies have
provided support for such plausible explanations.

When considering the effect that education may
have on disposable income specifically, low cost
leisure pursuit may be a crucial factor in exercise
adherence.!8] Elderly individualsgenerally havere-
duced disposable income at retirement, with elderly
women making up a large fraction of the poor in
most devel oped countries.[> Still, although lower
socioeconomic status may be an important barrier
to the adoption and maintenance of activity, it is
fortunate that the survey information indicates that
the elderly often choose low cost exercise habits
such as walking and gardening.®!

3. Exercise Experiences

3.1 Exercise History

One of the most important factors associated
with future behaviour is past behaviour.l9! Early
exercise experiences and recent involvement in
physical activity have often been shown to predict
adherence to a current exercise programme.[61.62]
These studies show no significant age correlation
differences, and thereforethe relationship accounts
for the elderly, middle-aged and young alike. How-
ever, the only study that has examined the relation-
ship with a sample mean of adults over 65 years of
age did not indicate previous history to be asignif-
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icant predictor of post-cardiac rehabilitation stage
of exercise behaviour change.[53 Further, the re-
search for measuring past exercise behaviour at this
time is correlational, retrospective and acquired
through subjective self-report, thereby preventing
causal explanation. Nevertheless, this factor may
also be inferred as aleading reason to explain the
proposed gender differencesin exercise adherence
among the elderly.!19 Elderly women may have de-
veloped poorer exercise habits than men because
of fewer experiences in physical activity during
childhood, adolescence and young adulthood.
Women in western societieshavetraditionally been
discouraged from physical activities, especially ac-
tivitiesthat involve competition and aggression.[64
Elderly women who grew up with a traditional
background may never have acquired the experi-
ence of regular exercise and therefore have very
little prior exercise skill or knowledge, making cur-
rent exercise behaviour more difficult to adopt.
However, the role of exercise experience in adher-
ence requires future study in prospective research
before any conclusions can be drawn.

4. Physical Factors

4.1 Physical Condition

Deteriorating health that often accompaniesthe
aging process has been associated with a decrease
in physical activity among elderly individuals.[50
Four controlled, prospective studies that have ex-
amined adherenceto exercisein adults over theage
of 65 found that the physical condition of the indi-
vidual wasan important predictor of continued par-
ticipation.[51-54 |n a study of exercise adherencein
101 men and women aged 60 to 85 years, partici-
pating in a 10- to 12-week programme, Emery et
al.[31 found that physical health measures such as
greater cardiorespiratory endurance and faster psy-
chomotor speed were the most significant predic-
torsof adherence using regression analysis. Williams
and Lord® also found characteristics of physical
condition such as reduced strength and slow reac-
tion time to explain most of the variance in their
12-month exercise (aerobics and balance twice a
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week) trial of 102 women aged 60 to 85 years.
Further, lower body limitations was a significant
factor explaining self-reported exercise behaviour
among 6780 older adultsin alongitudinal study of
aging.[®¥ Functional mobility was a significant
factor associated with participation among 102
adultsaged over 60 yearsin a26-week home-based
prospective exercise programme,[2 while illness
was an important factor associated with a similar
prospective study.[53 Poor physical health, move-
ment confidence and illness may especialy be a
hindrance for elderly women, asindicated by cross-
sectional survey.[%® In alarge scale sample survey
of the Canadian population, Stephens and Craig(@
reported this to be exactly the case, asillness and
injury were self-reported barriers to only 8% of
males and 9% of females aged 25 to 44 years, but
this sharply rose to 19% of males and 34% of fe-
males aged 65 years and over. Demographics sug-
gest that women live longer and experience alonger
period of dependency than men.[%8 This may ac-
count for the substantially higher subjective report-
ing of physical health as a barrier to exercise in
elderly females. However, the lack of physical ac-
tivity for both older females and males certainly
cannot be fully explained by deteriorating health
and injury, asit is estimated that more than half of
senior citizens are physicaly fit enough to exer-
cise.l67]

5. Knowledge About Exercise

Knowledge about health, fitness and exercise
behaviours has not been found to directly determine
the adherence of physical activity among middle-
aged and younger adults.[?] However, knowledge
about exercise has been associated with predicting
participation and adherenceto astructured exercise
programme among older adults.[53 K nowledge may
be important in the initial adoption of exercise.[686]
Appropriate exercise behaviour such as correct
technique, intensity and equi pment needed for spe-
cific activities may be important for programme
continuation with the elderly. Safe and appropriate
exercise would likely decrease the risk of injury
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and increase the potential for enjoyment of the ac-
tivity.[70]

6. Psychological Factors

Numerous psychological theories have been
utilised to explain exercise behaviour. Many of
these theories have been revised specifically for
populations of older individuals.[”2-73] From these
theories, a myriad of psychological variables and
constructs have been created and studied.

Since only afew prospective experimental stud-
ies regarding exercise adherence and the elderly
exist, most psychologica variables have yet to be
tested adequately as possible predictors of exercise
behaviour, especially inreferenceto thetheoretical
model from which they were derived. However, a
few psychologica theories and/or variables seem
to be consi stently associated with exercise behaviour
or robustly studied within the adherence literature
in general,!21] and some of these may have impor-
tant implications for the decision of elderly people
to exercise. Finally, it isimportant to note that the
majority of research has presently failed to find
significant gender differences in psychological
variables, even though the rates of exercise differ
between the genders in survey and demographics
research. It has been specul ated that either measur-
ing difficulties with these psychological and social-
cognitive variables, sample generalisability or
greater importance of females' exercise history and
social-environmental barriers are responsible for
this discrepancy.[64

6.1 Exercise and The Theory of Reasoned
Action/Planned Behaviour

Theintention to perform abehaviour isthe most
important factor to actually engaging in future beha-
viour, according to Fishbein and Ajzeng " Theory
of Reasoned Action (TRA) and Ajzend "] extended
Theory of Planned Behaviour (TPB) model. The
TRA states that an intention is formed through a
weighted appraisal of attitudes towards a behavi-
our and the subjective normsfor thisbehaviour. An
attitude toward a given behaviour depends on the
summed product of the following: (i) beliefs that
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the behaviour will lead to specific outcomes; and
(ii) an evaluation of the desirability of such out-
comes. Thisfirst factor is very similar to the con-
cept of outcomeexpectancy in Bandura'sSocia Cog-
nitive Theory.[78 The second premise supportsthat
one must perceive desirable consequences of such
an outcome and itsvaluein order to produce a pos-
itive attitude. The use of thisvalue construct seems
necessary to account for individual differencesin
the perception of outcomes, and consequently rep-
resents the central factor in Maehr and Braskamps
Personal Investment Theory.l””]

A review of the literature among older adults
and exercise attitudes revealed 13 studies with 8
volunteer samples.[8.27-3047.52.78-83] Attjtudestowards
the value and importance of exercise are signifi-
cantly associated with exercise behaviour among
elderly individualsin survey research,[47.7879 and
exercise status explained 26% of the variance in
attitudes among 121 surveyed young and older fe-
males.[80 Further, exercise attitude has statistically
discriminated between the stages of behaviour
change with the marked exception of action from
maintenance.[®l] In a 3-year follow-up, Courneya
et. al.[8283] found that attitude significantly discrimi-
nated those individuals who had maintained their
current exercise stage from those who had rel apsed
to alesser behaviour stage. Aswell, recent prospec-
tiveresearch hasidentified attitude as a significant
predictor of adherence to a 26-week home-based
seniors exercise programme.ld Unfortunately, as
individuals age, positive exercise attitudes tend to
decrease.[27:47:80.81] Although some cross-sectional
research has found gender differences, with males
presenting significantly stronger exercise attitudes,4”]
most research has found no significant differ-
ence.[27.28] Further, amarked gap between attitude
and behaviour has been identified in prospective
research.l??l As hypothesised by the TRA/TPB,
attitude is mediated by exercise intention. In sup-
port of thishypothesis, Gravelleet al .[3% found that
73.3% of the variance in exercise intention among
active older adults was explained by attitude and
69% of the variance was explained by the single
indicator of ‘good/beneficial’. Therefore, identify-
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ing and introducing interventions to strengthen the
underlying beliefs that contribute to positive atti-
tude formation seems a beneficial strategy for in-
creasing exercise intentions.

The TRA/TPB suggests subjective norms reflect
the summed products of the following 2 factors:
(i) the individuals beliefs that referents (such as
family and friends) influence the behaviour in ques-
tion; and (ii) his or her motivation to comply with
these referents. Research support for the importance
of subjective normsin exercise intention has gen-
erally been insignificant among older(78:8283 gnd
younger adults.[3132] Unlike attitude, which tends
to consistently account for approximately 30% of
behavioural intention, social normsarerarely even
significant and alwaysaccount for avery small per-
centage towards the variance of exercise intentions.
Still, social norms tend to have greater impact on
| ess educated members of acommunity,[78 and fur-
ther survey research is needed to assess the impact
of social norms on the geriatric population.

Both the TRA and the extended TPB identify
behavioural intention as the central predictor of
behaviour. In support of this hypothesis, intention
has shown significant association with reported ex-
ercise behaviour in the 6 studies among older
adults.[27:53.78,79.81-83] | n cross-sectional research, sig-
nificant associations were identified between in-
tention and self-reported regular exercisd?7:78.79 and
pre-contemplation, contemplation and preparation
stages of exercise behaviour.[8l Further, a 3-year
longitudinal follow-up identified intention with
significant discriminant ability between individu-
alswho had maintained their exercise stage versus
those who had relapsed.[82 However, the same study
failed to discriminate those who did not change
stages from those who moved to a latter stage.

Unfortunately, age differences in behavioural in-
tention significantly differ between older and youn-
ger adults,!27 although not all research has found
this association.[”8] Even though elderly people of-
ten have favourabl e attitudes towards exercise, ac-
tivity is usually reported as a low priority during
leisure time.[8 Further, in a survey of elderly indi-
viduals by Stephens and Craig,!8 58% of those aged
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65 and over could think of nothing which would
induce them to increase their exercise behaviour.
No gender differences were present in the survey,
although minor gender discrepancies in intention
to exercise have been reported. In a cross-sectiond,
self-report study of exercise beliefs among men
and women aged 45 to 74 years, Godin and Shep-
hardl78 found greater variance in exercise inten-
tions among older men than women. It was the-
orised that women’s intentions were more closely
linked to socia purpose, which were less directly
related to exercise than the intentions of men.

Ingeneral, exerciseintentionisaconsistent pre-
dictor of behaviour, with an average explained
variance of 30%.[31:32 The enormous percentage of
both elderly men and women that do not even in-
tend to adopt exercise behaviour is a serious con-
cern, and must be considered a crucial factor to
change using intervention strategies.

The TRA has generally now been replaced by
the TPB in exercise adherence research.[33.75 The
TPB adds the construct of perceived behavioural
control (similar to Banduras self-efficacy) to Fish-
bein and Ajzensoriginal equation. Perceived beha-
vioural control can be defined as a ‘ persons belief
of how easy or difficult the performance of the
behaviour may be’ and isinfluenced by skills, op-
portunities and resources.[” Further, unlike atti-
tude and social norms, perceived behavioural con-
trol ishypothesised to influence behaviour directly
as well as behavioural intention.[”” Research utilis-
ing the TPB for exercise adherence has generally
found that perceived behavioural control does add
dlightly moreexplained varianceto behavioural in-
tention.[31:32 Research investigating the TPB among
older adults indicates that attitude and perceived
behavioural control tend to split this explained
variance, while subjective norms still provide no
added significance.l?”.7981-83] Fytyre research among
older adults and the TPB requires investigation in
both applied and theoretical directions. Applica-
tion of interventions to change underlying beliefs
of both attitudes and perceived behavioural control
would gresatly strengthen the prospective effective-
ness of the TPB. Changesin beliefsshould increase
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feelings of control and positive attitudes, whichin
turn should increase exerciseintention and behavi-
our. From atheoretical perspective, extending the
TPB to incorporate other factors associated with
exercise behaviour may prove advantageous.[34
Factors such as exercise history, personality, self-
efficacy, affect and barriers in performance may
provide more explanation as to why certain indi-
viduals exercise while others intend to do so but
fail to comply.

6.2 The Stages of Change

The Transtheoretical Model of Behaviour Change
(TM),I13536] a model developed to explain and de-
scribe smoking behaviour, has been adapted rela-
tively recently to the study of exercise adher-
ence.l31 The TM postulates that the process of
behaviour change occurs in the following stages:
pre-contemplation, contemplation, preparation,
action and maintenance. Individuas are hypothe-
sised to move back and forth through these stages
several times before devel oping a stable behaviour
pattern. Therefore, the TM is both stable and dy-
namic.[%®! This model may have important impli-
cationsfor both the eval uation of exercise adoption
and maintenance, as it allows for potential deter-
minants and barriers to differ in relative impor-
tance amongst the various stages. Further, different
interventions can be targeted to match the corre-
sponding determinants of behaviour at a particular
stage. Five cross-sectional and 2 follow-up longi-
tudinal studies have investigated the discriminant
ability of the TM and exercise behaviour among
ol der adults.[38-4063.81-83] However, 4 of these 7 stud-
ies utilise the same sampl e.[3981-83] The resultsin-
dicate that these stages can be statistically discrim-
inated with various social-cognitive constructsjust
asthey can among younger people, and the largest
difference tends to occur between pre-contempla-
tion and contemplation. Although the TM is gen-
erally assessed using self-efficacy, processes of
change and the decision balance sheet,37 the
TPB,[81-83] heliefs about the benefits and barriers
of exercise,3863 interpersonal support(®! and the
Perceived Severity construct from the Health Be-
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lief Model/Protection Motivation Theory[39 have
been successfully assessed within the stages of
change utilising older individuals.[3%81 Although
further research and replication is needed, this never-
theless provides interesting information for model
comparisons within the TM paradigm. However,
the use of prospective studies is warranted to ex-
amine whether individuals actually move in a di-
rectional manner through the TM. Only 1 longitu-
dinal study has examined change in behaviour
stage over time among ol der adults.[8? This 3-year
follow-up found only the construct of perceptions
of behavioural control from an investigation of the
TPB to besignificant for forward movement through
behaviour stages. In contrast, backward movement
(relapse) was significantly discriminated between
those who maintained their previousexercise beha-
viour stage with intention, attitudes and perceptions
of behavioural control.[83 Although a promising
paradigm for understanding exercise behaviour, a
paucity of prospective research exists to investi-
gate the TMs usefulness for intervention implica-
tions beyond that of a primary descriptive and di-
agnostic tool among older adults.

6.3 Self-Efficacy and Social Cognitive Theory

Bandura's Social Cognitive Theory (SCT)[2441.76]
incorporates many concepts and constructs encom-
passed in other models by postulating that the per-
son, behaviour and environmental events interact
in atriadic, reciprocal fashion.

Through cognition, the capacity to represent fu-
ture consequence serves as a motivator for the in-
dividual in each given behaviour. Self-efficacy and
outcome expectation are the 2 important constructs
of the SCT regarding behaviour motivation.

Self-efficacy is defined as ‘the belief that one
can successfully perform adesired behaviour given
variousinstrumental barriers’ andis considered the
situation specific mechanism in which all behavi-
our changes are mediated.[? According to SCT,
self-efficacy determines: (i) whether an individual
attempts agiven task; (ii) the degree of persistence
when the individual encounters difficulties; and
(iii) ultimate success or failure.[41.768 Thisconstruct
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has been associated with exercise behaviour in 5
cross-sectional studies among older adults.[42:43:63.80]
Prospective research examining the predictive capa
bilities of self-efficacy towards exercise adherence
among ol der adultshasbeen significant in some,[44°
but not all 152 studies. Further, self-efficacy hasre-
ceived the most support of any psychological factor
in exercise adherence research.[43]

Self-efficacy appearsto bevery important in the
initial adoption of exercise.l[8! A 5-month exercise
programme on previously sedentary adults aged 45
to 65 years indicated that self-efficacy was a sig-
nificant predictor over the first 3 months of the
programme, but less so in 5 months.[46l Thisisin
agreement with self-efficacy theory.[”8l Asindivid-
uals progress with a chronic behaviour and exer-
cise becomes routine and masterful, self-efficacy
is less of a salient cognition. However, when
McAuley!® collected data from the original sam-
ple 4 months after termination of the 5-month pro-
gramme, exercise self-efficacy still accounted for
a significant proportion of the variance in adher-
ence, indicating itsunderlying importancein main-
tenance when a behaviour becomes more difficult
to continue. Based upon these findings, the tempo-
ral relationship between self-efficacy and exercise
adherence among the elderly requiresfutureinves-
tigation.

So far, no gender differences have been signifi-
cant in self-efficacy research among ol der adults.[8!
However, age differences have been indicated. In
a random phone survey of women aged 20 to 85
years, both exercisers (aerobics 3 times aweek for
4 months) and non-exercisers, age was hegatively
related to exercise self-efficacy and accounted for
27% of its variance.[8% Similarly, McAuley et al.[%%
identified age as significant between self-efficacy
scores before commencement of exercise, yet in-
significant after the bout of activity. Compared to
younger individuals, older people do not perceive
as much control in exercise behaviour,!¥ aswell as
facing a greater fear of injury from engaging in
physical activity.l8l These factors could certainly
affect self-efficacy in exercise behaviour among the
elderly, and although further research is required,
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may need to be considered in intervention. Exer-
cise self-efficacy among older women has a so been
associated with social support,[871 perceived health
and childhood movement confidence.[%8 Aswell,
the stages of behaviour change paradigm identified
self-efficacy as the most important factor to dis-
criminate a sample of 347 older adults between
stages.[63]

Another study has examined the relationship of
self-efficacy and social support appreciation of an
exercise programme among middle-aged adults.[&]
Bandural 78! hypothesised that self-efficacy playsa
mediating role for social support in heath beha-
viours. Thiswasin agreement with the findings of
Duncan and McAuleyd®d study of the social sup-
port and self-efficacy relationship among 85 men
and women aged 45 to 64 years. Self-efficacy was
found to mediatetherel ationship between attendance
and socia support in these previously sedentary
volunteersafter 10 weeks of aerobic exerciseusing
growth curve analysis. However, the relationship
between self-efficacy and exercise socia support
has not been measured among adults aged 65 years
and older at present.

SCT provides 4 priority sources for the attain-
ment of self-efficacy, in order of importance: per-
sonal experience, vicarious experience, socia and
verbal persuasion, and emotional and physiological
states.[ 76! Obviously, these sourcesencompassawide
range of factors that may influence behaviour, in-
dicating the pervasive depth of individual cognition
and the environment that self-efficacy represents.
These sources of efficacy also provide for specific
intervention goals that can be tested against both
self-efficacy improvement and behaviour change.
Unfortunately, neither a specified self-efficacy in-
tervention programme nor adequate exploratory
research among the sources of self efficacy and
actual efficacy and behaviour change have been
conducted with the elderly at this time. However,
the only randomised trial attempting to influence
exercise adherence utilising an efficacy enhancing
treatment produced a 12% improvement among
middle-aged adults.[99
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The second important variable in SCT is out-
come expectation, defined as the ‘expected out-
come any given behaviour will provide .[78 This
construct is conceptually similar to the Theory of
Reasoned Actiond” definition of an attitude, but
excludes the value of the expectation provided in
the TRA. At thistime, very little research has been
conducted with outcome expectations and exercise
adherence, but so far, outcome expectations have
not provided for any explained variance over self-
efficacy in research among ol der adults.[4243]

6.4 Locus of Control

Locus of control,[9 a construct within social
learning theory, posits that a behaviour such as ex-
ercise should be more likely to persist if individu-
als have a belief that they possess some personal
control over their health. Conceptually, adoption
of exercisewould be easier for those with aninter-
nal locus of control because of their perception of
control over their environment. I ndividualswithan
internal locus of control would, in theory, experi-
ence fewer perceived externa barriers to physical
activity. However, research into this variable has
yielded mixed results. Early correlational research
among elderly men and women indicated internal
locus of control was significantly positively related
to hours of recreational exercise.[99 Recent cross-
sectional research among older women found this
same relationship in extreme scores on locus of
control, but the relationship was nonlinear and
nonsignificant for most participants except the
noted outliers.[871 Further, locus of control was not
found to be a significant predictor of adherencein
a prospective, 12-month exercise trial among
women aged 60 to 85 years.[>¥ Only 3 studies have
investigated locus of control and exercise adher-
ence among adults over 65. Certainly the construct
reguiresmoreresearch to be demonstrated asapre-
dictor of exercise adherence among the elderly.

6.5 The Perception of Benefits and Barriers
to Exercise Adherence

Physical and environmental barriersto exercise
participation are commonly reported in North

Sports Med 1999 Dec; 28 (6)



406

Rhodes et al.

American surveys.!3%4 However, evidence suggests
that many reported obstacles to regular exercise
can be explained through individual priorities and
perception.[®d For example, barriers such as lack
of time, laziness and work or social responsibilities
are equally reported among those who exercise and
those who do not.[93! Therefore, the notion that per-
ceived social-environmental factors act as barriers
to physical activity is an important issue to ad-
dress.[58] Moreover, the perception of barriers, or
costs to exercise, reduces the probability of per-
forming the behaviour even when attitudestowards
exercise are favourable.[54 Gettman et al.[%) argued
that perceived barriers may not even reflect actual
external barriers in reality but, nevertheless, will
still influence behaviour. Therefore, identifying
external barriers to exercise may be a strategy for
avoiding personal responsibility.[64

Although evauation of perceived barriers are
central to the constructs of perceived behavioural
control and self-efficacy, an understanding of what
comprisesthe most common barriersfor senior cit-
izensiscritical for appropriate measurement of these
variables and successful intervention. Further, an
analysis of the benefits to barriers ratio is an in-
strumentive construct in both the Health Belief
Model and Protection Motivation Theory.[96:97]
Four prospectivel2950.53.98] gand 5 cross-sectional
studieg/63.87.99-101] haye examined the contribution
of exercise benefits and barriers towards exercise
behaviour among older adults.

A strong belief in the benefits of exercise has
been associated with exercise behaviour among older
adultsin several studies.[53:63.99-101] |n contrast, fre-
guent reporting of barriers to regular exercise has
shown anegative relationship towards exercise ad-
herence.[63101] The primary benefit of exercise for
older adultsisa most alwaysreported ashea th and
fitness.[99-101] However, the elderly popul ation spe-
cifically may be hindered from exercise adherence
by perceived physical limitations.[4”%4 The percep-
tion of physical frailty and consequent fear of in-
jury may be responsible in part for the poor exer-
cise adoption rate among senior citizens.[2288] For
example, perceived health was reported a signifi-
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cant antecedent for physical activity for 6780 re-
spondentsaged 70 yearsor greater inalongitudinal
study of aging.[®® Further, this factor has been in-
dicated apredictor of prospectiveresearch aswell.[53
A large scale Canadian survey suggeststhat women
tend to report more barriers than men, many of
which could be perceived rather than actual ,[8 per-
haps afactor that could explain gender differences
in adherence. However, some differences among
women, young and old, have been found that may
have implications for differing intervention strate-
gies. For example, Gill and Overdorfl199 examined
272 regularly exercising (3 times a week) women
aged 18 to 60 years, through cross-sectional self-
report, to compare their values towards exercise
ranked in order of importance. Although health and
physical activity were a priority for all ages, older
women placed greater importance on the social as-
pects of exercise, while young females found exer-
cise as ameans of weight control more important.
The social aspects of exercise have been found to
be of greater importance to older women in com-
parison with younger women and men, and to older
men in other studies.!99101 Further, significant re-
ported barriers among older African American
women include availability of exercise equipment,
exertion, embarrassment and safety.l191 Elderly
people also report less perception that exercise feels
good than younger individuals,!®® and report an
interest in less competitive, challenging and vertigo-
seeking exercise with apreferenceto less challeng-
ing activities.[829 Understanding the most frequently
reported barriers and benefits to regular exercise
among the elderly isanimportant consideration for
successful intervention. With greater emphasis
placed upon exercise benefits and attempts to re-
ducethe perception of barriers, older adultswill be
more likely to either adopt or continue a regular
exercise regime.

7. Perceived Social Influence Factors

Seven studies and 5 separate participant sam-
pleshave attempted to measure the rel ationship be-
tween social influencesand regular exerciseamong
adultsover 65 years of age.[27:50.53,63,65.85.87] Except
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for one 10-week prospective exercise trial,[53 all
studies utilised cross-sectional designs, thereby
negating causal inference about the effectiveness
of social support as a predictor of exercise behavi-
our among older adults. At the individua level,
socia influences have been studied most frequently
within the context of 2 primary sources: perceived
peer and family support, or perceived physician
support for exercise.

7.1 Perceived Peer and Family
Social Support

Perceived socia support has been consistently
reported as a significant factor associated with ex-
ercise adherence among the elderly in retrospec-
tive self-report.[27.1021 Unfortunately, survey esti-
mates suggest the socia support network within
the geriatric population is very weak in relation to
younger individuals.®l Families perhaps identify
with societal stereotypes and norms, or fear injury,
thereby providing little encouragement to exercise.
Furthermore, older individualslikely require more
than just family support, as hon-kin social support
was reported as an important antecedent to exer-
cise among a survey of 6780 senior citizens aged
70 years or greater.[5085 The social requirements
of leisuretimeare often even lessavailablefor very
elderly women, many of whom live alone and pro-
gressively become more isolated from family and
friends.[>9 Stephens and Craigl® indicated this to
be a barrier for 19% of women over 65 years and
less than 50% of men the same age. Peer support
may also be inadequate since friends have proba-
bly become less active themselves, or are perhaps
even ill or deceased. However, among a commu-
nity sample of 550 elderly women over the age of
70 years, social support to exercise from active
friends was reported in 50% of the cases and cor-
related significantly with exercise frequency.[6587]
This sample was notably biased towards healthy
and physically fit volunteers, perhaps accounting
for the high response towards social support.
Nonetheless, perceived interpersonal support has
also been identified asasignificant variableto dis-
criminate between the stages of exercise behaviour
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change.[63] Unfortunately, positive reinforcement
from social support seemsto decrease with age.[¢®!
For example, females aged 20 to 24 years reported
64% positive reinforcement to exercise, while those
aged over 65 yearsreported only 41%.[81 However,
social influencesmay aso hinder exerciseinvolve-
ment, especially among the elderly. Factorssuch as
ailing spouses and friends have been a reported
barrier for regular exercise adherence.[33 Further
attention is required to examine the positive and
negativeimpact of perceived social influences.!102
Inthe only prospective study examining perceived
social support and older adults to date, Howze et
al.[58] found that socia support was not significantly
associated with adherence. It was suggested that
social support was an expectation within the pro-
gramme and the restriction of range in measure-
ment was likely adirect indication of thispossible
implication. As such, perhaps linking social inter-
est with physical activity is the most successful
approach to combat the negative association be-
tween lack of social support and regular exercise.
Certainly family and peer encouragement to exer-
cise with an emphasis on either couple or group
activity would aid the elderly in overcoming this
potential barrier.

7.2 Perceived Physician Support

As the aging process continues, individuals in-
crease the frequency with which they interact with
the healthcare system, and especialy with their
genera practitioners. Therefore, physicians are in
an excellent position to encourage active behavi-
our.[103 More so, survey research indicatesthat the
opinions of physicians tend to have significant in-
fluence over the elderly,!%% especially in compari-
son to younger individual s[5 Unfortunately, many
doctors do not seem to be informed about the ben-
efits of geriatric exercise.[104 |t seems that most
physicians do not view the importance of exercise
ascritical to discusswith their patients, asit is not
perceived as a treatment to patients immediateill-
ness.[195108] Even among physicians who do pre-
scribe exercise, few spend morethan 3to 5 minutes
to counsel.[1971 This is certainly not enough time
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given the complexity of exercise prescription,
mai ntenance and possiblequestions. Therefore, the
time taken to discuss exercise prescription should
be increased.[107]

Evidenceis mixed asto whether physicians ex-
ercise support among the elderly has improved in
thelast few years. The adult popul ation overall tends
to hold afavourable impression towards their phy-
sicians attitudes regarding exercise,[1% and Ste-
phens and Craig!® found that 56% of those over 65
years of age were being encouraged to exercise by
their doctors. However, only 30% of elderly women
reported support in a more recent Canadian sur-
vey.[65871 Additionally, physician support has not
significantly predicted exercise adherence among
older adults in prospective research, most likely
dueto restricted range in scoring from an expecta-
tion within the programme.[33! Still, physician sup-
port for geriatric exercise requires further study, as
this factor may be an important intervention strat-
egy for exercise adoption and maintenance.

8. Activity Preference and Enjoyment of
the Programme

As individuals grow older, the nature and type
of exercise tends to change. Surveys indicate that
activities such as walking increase in preference,
while more vigorous exercise, such as swimming
and cycling, decrease.[8.1% For example, Stephens
and Craigl® reported less than 20% of men and
women participated in swimming and cycling over
the age of 65 years, compared to nearly 50% of men
and women aged 25 to 45. However, walking tends
to increase as an activity with the onset of age,
especially with elderly females.[8110 Similarly,
gardening is a popular activity that remains rela-
tively stable among young and elderly femal es, but
increases significantly in preference among aging
males.[® Therefore, change in the nature and type
of exercise isimportant to consider, since perceived
choice over the type of activity, enjoyment and the
level of exertion committed has been shown toim-
prove adherence and continued activity.[*'1 More-
over, enjoyment of the exercise programme has also
been reported an important determinant of short
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and long term adherence among younger and mid-
dle-aged adults.[112113] Therefore, although more
research is required, a great diversity of activities
based on relatively moderate to low exertion and
maximum enjoyment should be provided to increase
adherence for elderly adults.

9. Conclusion

In summary;, limited research existsto adequately
explain factors that influence exercise adherence
among the elderly at the individual level. There-
fore, at present, research findings from younger and
middle-aged populations often have to be general-
ised to the senior citizen community. Further, the
quality of the data obtained in researching exercise
adherence among older adults may also be a prob-
lem. The majority of research consists of correla-
tional, retrospective, self-report surveysamong the
genera population or motivated volunteersin aclin-
ical setting and may lack external validity.[114.115]
The motivation of volunteers used in adherence
predictor research in prospective studies may espe-
cialy be problematic when attempting to identify
significant psychological factors in regression
analysis because of restriction of range in meas-
ures. Similarly, elderly individualsin these studies
show perseverance and adherence rates often higher
than the 50% attrition rate speculated for the pop-
ulation.[®l Unfortunately, the lack of variability in
motivation among the participants may be provid-
ing for poor statistical discrimination between
those who adhere to exercise and those who do not.
Therefore, even when sampled from the commu-
nity, prospective studies may lack the variability to
appropriately differentiate the determinants respon-
sible for those who adhere to exercise and those
who do not, as only those who intend to exercise
are included in the study.

However, severa variables have been consis-
tently cited and associated with continued physical
activity among the elderly, even though more fu-
ture research is required. For example, attitude, per-
ceived behavioural control/self-efficacy, perceived
social support and perceived benefits of and bar-
riers to continued activity may provide consider-
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ableinfluenceover an elderly individual’sdecision
to adhere to a regular exercise routine. Education
and exercise history continuesto positively correl-
ate with physical activity among all age groups,
while perceived physical frailty and poor health
may provide the greatest barrier to exercise adher-
ence for an elderly person. Therefore, future re-
search should investigate prospectively the predic-
tive significance of these variables among the
elderly within a chosen theoretical paradigm. Fur-
ther, the indirect relationship between predictors
needs to be understood through causal analytic
structuring. Using these procedures, abetter under-
standing of causal significance between factorsin-
fluencing physical activity and their relationship to
adherence among older adults can be surmised.
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