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Abstract

Background: The standard methodological approach for evaluating social cognitive
theories when predicting physical activity behavior is the passive prospective/longitudinal survey
design. Although this design is logical, a cross-sectional design may be a cost-effective
alternative if the relationships between social cognitive constructs and physical activity are
relatively stable. The purpose of this study was to evaluate the utility of a concurrent measure of
physical activity used in a cross-sectional design in comparison to the standard prospective
measure.

Methods: This study included two six-month prediction time-periods, between 1997 and
1998, for the purpose of analysis replication, and the theory of planned behavior, the
transtheoretical model, protection motivation theory, and social cognitive theory as the models of
interest in a population sample (N=703).

Results: Results showed trivial (69% of tests; ¢ <.10) to small (31% of tests; g =.11-.18)
differences in the correlations between social cognitive constructs and vigorous physical activity
occur when using a cross-sectional or prospective design. The cross-sectional design estimated
slightly larger coefficients than the prospective design.

Conclusions: 1t appears that a measure of concurrent physical activity included in a cross-
sectional design can act as a reasonable proxy measure of future behavior measured in a passive
prospective/longitudinal design. These findings support the use of cross-sectional designs when
researchers seek a standard correlational investigation of physical activity and social cognitive
constructs with the possibility that coefficients may be slightly biased upwards.

Key words: Theory of planned behavior, social cognitive theory, protection motivation theory,

transtheoretical model
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Introduction

Engaging in regular physical activity has well-documented benefits, but less than optimal
participation rates [1]. It is widely accepted that regular physical activity is associated with a
significant decline in all-cause mortality [2] and the prevention of numerous other disease states,
such as cancer [3], type 2 diabetes mellitus [4], and cardiovascular disease [5]. Nevertheless,
recent statistics indicate that a majority of individuals in many developed countries are
insufficiently active to obtain these health benefits [1,6]. Therefore, the need to understand

exercise behavior and implement effective intervention strategies is paramount.

Social cognitive theories are popular frameworks for understanding physical activity and
exercise behavior. Examples of these theories include the theory of planned behavior (TPB) [7],
the transtheoretical model of behavior change (TTM) [8], social cognitive theory (SCT) [9], and
protection motivation theory (PMT) [10]. These theories often include similar constructs, the
same constructs, or constructs that overlap in their measurement domains [9,11]. Thus,
unsurprisingly, these social cognitive frameworks all explain approximately the same amount of
variability in physical activity, which is approximately 30% explained variance [12-14].

Briefly, the TPB [7] suggests the proximal determinant of volitional behavior is one’s
intention to engage in that behavior. Intention is the summary motivation to engage or not
engage in a behavior. Attitudes and subjective norms are theorized to exert their effects upon
behavior through intention. Attitudes are the overall evaluations of performing the behavior by
the individual. Subjective norms assess the social pressures on the individual to perform or not to
perform a behavior. Further, the TPB tries to also predict behaviors that are not completely

volitional by incorporating perceptions of control over performance of the behavior as an
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additional predictor of intention and behavior. Perceived behavioral control (PBC) is the
individual’s perception of ability to perform a behavior while holding motivation constant.

The TTM [8] posits that people progress through stages of readiness when making a
lifestyle physical activity change. Five main constructs influence physical activity readiness:
pros, cons, behavioral processes of change, cognitive processes of change, and self-efficacy.
Self-efficacy [9] is the perception of capability to execute and enact physical activity behavior.
Pros and cons are the positive and negative aspects of the outcomes derived from engaging in
physical activity. Finally, the processes of change are the covert and overt activities that people
use to progress through the stages of readiness and are considered either cognitive/experiential or
behavioral. The five experiential processes are consciousness raising (gathering information),
self-reevaluation (reconsidering the consequences of the behavior on oneself), dramatic relief
(experiencing affect), environmental reevaluation (reconsidering the consequences of the
behavior on others), and social liberation (attending to social norms). The five behavioral
processes are counter conditioning (substituting new behaviors for old ones), stimulus control
(controlling environmental cues), reinforcement management (rewards), helping relationships
(social support), and self-liberation (committing to change).

PMT [10] explains the cognitive mediation process of behavioral change in terms of
threat and coping appraisal. The threat appraisal consists of: (1) the individual’s estimate of the
severity of the health issue/disease (perceived severity); and (2) his or her estimate of the chance
of contracting ill health/disease (perceived vulnerability). The model’s coping appraisal consists
of: (1) the individual’s expectancy that carrying out recommendations can remove the threat
(response efficacy); and (2) belief in one’s capability to execute the recommended course of

action successfully (self-efficacy). The strength of protection motivation is estimated through
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measuring intentions to adopt the recommended behavior, with behavior as the expected
outcome of strong intentions.

SCT [9] comprises a broad range of constructs which in part include self-efficacy,
outcome expectations (conceptually similar to pros and cons), and environmental factors. The
social environment may include one’s family, friends and community; the physical environment
typically includes characteristics of the natural environment (e.g., weather) and constructed
environment (e.g., facilities). These SCT constructs have been widely applied in the physical
activity domain [15].

The most common methodological approach for evaluating social cognitive theories
when predicting physical activity behavior is the passive (i.e., non-interventional)
prospective/longitudinal survey design (PD). Specifically, social cognitive constructs are
measured at baseline, and behavior is predicted at a second measurement period. This temporal
spacing is a standard assumption in prediction, and a necessary feature for causality [16].
Furthermore, the methodological artifact of consistency effects between behavior and social
cognitive constructs may occur during a cross-sectional design (CD; i.e., one-shot survey). That
is, because the participant is answering both behavior and social cognitive measures at the same
sitting, the ease of maintaining consistency between measures may bias correlations upwards.

Finally, the use of time-frame compatibility between social cognitive measures and the
future behavior measure is considered an essential methodological tenet of attitude-behavior
models like the TPB [7]and its predecessor, the theory of Reasoned Action [17] . For example,
Ajzen and Fishbein [17,18] stipulate the best methodology to examine a relationship between an
attitude and a behavior is to ensure the prospective context, action, target, and time-frame are

matched between measurement of attitude and behavior. These assumptions are considered
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essential for use of the TRA and TPB, but have not been regularly adopted for SCT, TTM and
PMT [19].

Although the use of PDs and time-frame compatibility between social cognitive measures
and physical activity behavior make logical sense, tests of these methodologies are scarce.
Indeed, the only studies that have focused on support of time-frame compatibility of social
cognitive constructs were for oral contraceptive behavior [20] and blood donation [21]. No
examinations of the PD in comparison to the cross-sectional survey design (CD) have been
reported in the physical activity domain. Thus, exploration of whether a concurrent measure of
physical activity behavior included in a CD may act as a reasonable proxy measure of a future
physical activity measure included in a PD is needed.

The main rationale for examining the utility of concurrent physical activity as a proxy
measure for future physical activity is the cost-benefit of CDs in comparison to PDs. If the
findings from PDs are no different from CDs, then physical activity surveys need not be as
costly. First, the additional supplies (e.g., paper, stamps, long-distance phone calls) and human
resources (i.e., time, wages, participant burden) required for PDs are considerable in comparison
to CDs. Second, participant dropout between time periods of PD surveys often exceeds 30%
[22]. For researchers to achieve the appropriate power, this often means over-sampling to
account for this dropout. The additional cost to account for the PD may be unnecessary if the
effects in PDs are not different from CDs. Finally, PDs almost always suffer from missing data
issues as a result of attrition across measurement times resulting in the limitation of reduced
sample generalizability. These issues could also be minimized by the employment of CDs.

Theory and previous research has provided some evidence that a concurrent measure of

physical activity behavior included in a CD may act as a reasonable proxy measure of future
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physical activity. First, some evidence supports the notion that, in the absence of an intervention,
the relationship between social cognition on behavior (or vice versa) is in relative stasis. That is,
in relatively stable systems of individuals and their environments, the same social cognitions
may be acting upon physical activity, which in turn provide the same behavioral experiences that
feedback to their social cognitions. Analysis of change results using social cognition theories
often show trivial to small differences predicting exercise behavior change across time in the
absence of an intervention [14,23-25]. This suggests that although some intra-individual
differences are likely present across time, social cognition and physical activity behavior are in
relative stasis.

Second, intra-individual differences in behavior across time may not relate to social
cognition. In support of this conjecture, Baranowski, Anderson, and Carmack [12] have
demonstrated that behavioral changes are often not even related to social cognitive constructs
measured prior to behavior. Baranowski et al. [12] found that most of the variance in behavior
changes could not be accounted for by changes (i.e., mediation) in social cognitive variables.
Indeed, the reason for the behavior changes is largely unknown. Thus, even if some behavioral
changes are occurring, the relationship between social cognition and behavior may still be in
relative stasis.

Finally, the physical activity literature supports the general invariance of physical activity
behavior patterns. The exercise psychology and behavioral medicine research literature
demonstrates the difficulty in changing physical activity patterns even when implementing our
best intervention strategies [12,26]. Thus, physical activity patterns are relatively stable. Indeed,
past exercise/physical activity behavior is frequently cited as the best predictor of future

behavior, almost always out-predicting the constructs found in social cognition models
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[14,25,27]. Therefore, it seems reasonable to conclude that a concurrent measure of physical
activity behavior included in a CD may act as a reasonable proxy measure of future physical
activity.

Research has identified that shorter time-frames between social cognition and behavior
predict behavior better than longer time frames [28]. This research counters the notion that social
cognition and behavior relations are in relative stasis, because time-frame moderates the
relationship. Regardless, as pointed out by Ajzen [29] for general social psychology, specific
actions are not of interest; regularities and consistent patterns of action are of interest. This is
particularly true of the physical activity domain, as continued regular participation in physical
activity is required for health outcomes [1,30]. Thus, understanding patterns of physical activity
behavior should be a goal when using social cognition models.

The aim of this study was to investigate the relative stasis of social cognition and
physical activity behavior relations for the purpose of evaluating the utility of a concurrent
measure of physical activity rather than a prospective measure. Consistency effects from CDs
may bias social cognitive constructs and behavior correlations upwards when compared to PDs.
Nevertheless, it is theorized that physical activity behavior and physical activity social cognition
relations are in relative stasis, and thus a measure of concurrent physical activity behaviour
would act as an acceptable proxy measure of future behavior. Specifically, it is hypothesized 1)
that physical activity patterns would not differ across three, six-month physical activity
assessments, 2) social cognitive constructs used to predict physical activity would not differ
across two six-month assessments, and 3) social cognitive constructs would be invariant in their
relationships with physical activity across concurrent (i.e. physical activity over the past six

months), and prospective (i.e., physical activity over the past six months measured six months
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prospectively) measurement. For these analyses, included were two, six-month prediction time-
periods (i.e., 3 time-points) for the purpose of replication, and constructs from the TPB, TTM,
PMT, and SCT as the social cognition models of interest.
Method
Participants and Procedures

This data set has been utilized for a previous analysis of stage transitions in the TTM
[31], and TPB [32] and a detailed description of participants and procedures can be found in
these published papers. Briefly, participants were a representative sample of 1602 adults (agel8-
65 years) from the Ottawa-Carleton region of Ontario, Canada. A telephone randomization
protocol produced 4,122 eligible households with 2520 refusals. This resulted in 1602 time 1
(March 1997) participants. The 1602 participants were contacted again by telephone at time 2
(September 1997) and through a mail-based physical activity behavior follow-up survey at time
3 (March 1998). The attrition at times 2 and 3 resulted in 703 individuals (43.4% of the original
sample) completing all three survey periods. Ethical approval was obtained from the University
of Ottawa review board before commencing the study.

Demographics for the sample (N = 703) were as follows: mean age was 40.6 years (SD =
11.04), 54% were female, 60% were working full-time, 11% were working part-time, 8 % were
retired, 4% were students, 63% were married/common law, and 44% of the sample had
completed university. In terms of health behavior indicators, 14% were regular drinkers of
alcohol (>3 times per week over the past year), 21% were moderately regular drinkers of alcohol

(2 to 3 times per week over the past year), and 21% of the sample were smokers.

Instruments
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All questions were related to regular vigorous physical activity, which was defined for
participants as “strenuous activities which usually make you sweat, breathe harder, and feel your
heart beat.” Examples of vigorous physical activities were provided and the term “regular” was
defined as “at least three times per week for at least 20 minutes each time.” Participants were
instructed to answer all questions based on this definition of regular vigorous physical activity.

Intention was measured using the following item: “on a scale of 0% to 100%, how likely
is it that you will get regular vigourous physical activity within the next 6 months?” The item
was scored in 10% intervals from 0% to 100% and has been employed in similar studies [32,38].

Attitude was assessed with four items each using the phrase “It would be ....... for me to
do physical activity over the next 6 months”. The adjectives used in the four items were
demanding, gratifying, boring (reversed scored), and fun. Five-point scales from 1 (not at all)
through 5 (very much) were used for assessment. Reliability for the time 1 (a0 = .62) measure
and the time 2 (o = .65) measure was borderline [32,38].

Subjective Norm was measured using the following two items: 1) “my family thinks I
should participate in physical activity,” and 2) “my doctor or health care provider thinks that I
should participate in physical activity.” These items were scored using five-point scales from 1
(strongly disagree) to 5 (strongly agree). Reliability for the time 1 (a0 =.57) measure and the
time 2 (o = .67) measure was borderline [32,38].

Perceived Behavioral Control was measured using the following two items: 1) “How
much control do you have over whether or not you engage in regular physical activity?” and 2)
“How much control do you have over the amount of time you have for physical activity?” These

items were scored using five-point scales from 1 (absolutely no control) to 5 (complete control).
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Reliability for the time 1 (a0 = .66) measure and the time 2 (o = .69) measure was borderline
acceptable [32,38].

Pros and Cons of physical activity were the initial measures developed by Marcus, Selby,
Niaura, and Rossi [33] and extensively validated in the Canadian population [34]. Items used to
measure pros were: 1) physical activity would help me reduce tension or stress; 2) [ would feel
more confident about my health by getting physical activity; 3) Getting physical activity would
help me sleep better; 4) Physical activity would help me have a more positive outlook; and 5)
Physical activity would help me control my weight. Items used to measure cons were: 1) [ am
too tired to get physical activity because of my other daily responsibilities; 2) physical activity
would take too much of my time; 3) I would have less time for my family and friends if [
participated in physical activity; 4) I'd worry about looking awkward if others saw me being
physically active; and 5) Getting more physical activity would cost too much money. All items
were scaled using 5-point Likert-type scales from 1 (not at all) to 5 (very much). Internal
consistency for the scales was adequate (pros time 1 o = .77, time 2 oo = .83; cons time 1 a = .69,
time 2 o = .69) [34].

Behavioral and Cognitive Processes of change measures [31] (based on Marcus et al.
[33]) included 10 items used to measure the cognitive processes and 11 items used to assess the
behavioral processes. Internal consistency for the 5-point scales was adequate (behavioral
processes time 1 o = .85, time 2 a = .85; cognitive processes time 1 a = .79, time 2 o = .80)
[31].

Self-efficacy was assessed with an 8-item measure [34], based on Marcus and
colleagues’ existing exercise self-efficacy scale [33], with five point rating scales ranging from 1

(not at all confident) to 5 (extremely confident). The items measured perceived confidence for
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doing regular vigorous physical activity when one: is tired, in a bad mood, has to do it by one’s
self, finds it boring, can’t notice any improvements in fitness, has other demands on one’s time,
feels stiff or sore, and perceives the weather to be poor. Internal consistency was high (time 1 a
= .87, time 2 a. = .89) [31].

Perceived Severity was measured by the item “for me, being physically inactive would be
a very bad thing,” and rated on a five-point scale from 1 (strongly disagree) to 5 (strongly agree).

Perceived Vulnerability was measured by the item “if I don’t get enough physical
activity, I would be at risk for serious health problems,” and rated on a five-point scale from 1
(strongly disagree) to 5 (strongly agree).

Response Efficacy was measured using the following three items: 1) “for me, physical
activity will keep me healthy,” 2) “for me, physical activity will help me get physically fit,” and
3) “for me, physical activity will reduce my chances of getting serious health problems.” These
items were rated using a five-point scale from 1 (strongly disagree) to 5 (strongly agree). Internal
consistency for the three-item scale was acceptable (time 1 o = .78, time 2 o = .84). The
measures of severity, vulnerability and response efficacy have been validated and employed in
population-based studies [35,36].

Physical Environment was measured by the item “I have easy access to places where I
can get physical activity,” and rated on a five-point scale from 1 (strongly disagree) to 5
(strongly agree). This item has been supported in previous research by Sallis, Hovell, Hofstetter
and Barrington [37].

Social Support was measured by the item “How much support do you receive for

participating in regular physical activity from the people closest to you,” and rated on a five-
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point scale from 1 (not at all) to 5 (very much). This measure was based on Sallis et al. [37] and
modified by Courneya, Plotnikoff, Hotz and Birkett [32,38].

Vigorous Physical Activity. A measure of vigorous physical activity frequency was
calculated based on a stages of exercise change strategy developed by Reed, Velicer, Prochaska,
Rossi and Marcus [39]. Those in precontemplation (not currently exercising and not intending to
start in the next 6 months) and contemplation (not currently exercising, but intending to start in
the next 6 months) were coded as 1; those in preparation (exercising, but not regularly) were
coded as 2; and those in action (currently exercising for less than 6 months) and maintenance
(currently exercising for more than 6 months) were coded as 3.

Results

The first analysis determined whether mean levels of six-month vigorous physical
activity differed across three consecutive assessments, for a total of 18 months. Complete results
of this analysis can be found in Table 1. The univariate repeated measures analysis of variance
indicated a statistically significant difference across vigorous physical activity measures (F2,700 =
5.03, p <.01), but assessment using Cohen’s [40] guidelines for n? suggested the effect was
trivial (n?=0.01).

The next analysis evaluated whether mean levels of the social cognitive constructs used
to predict behavior differed across the six-month interval (i.e., baseline vs. six-month
assessment). The complete results of these analyses can be found in Table 2. Of note,
descriptives and correlations for time 1 and 2 TTM and TPB measures have been previously
reported in Plotnikoff, Hotz, Birkett and Courneya [31] and Courneya et al. [32]. Dependent

sample t-tests of the constructs found that only intention (t702 = 2.82, p <.01) and attitude (t702 =
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5.50, p <.01) were significantly different across the six-month time period, but assessment using
Cohen’s [40] guidelines for effect size d suggested these effects were trivial (d <.20).

The main analyses compared the relationships between social cognitive constructs and
behavior using a (1) cross-sectional behavior measure and (2) a six-month prospective follow-up
behavior measure. This comparison analysis was conducted using time 1 to time 2 data and then
replicated for time 2 to time 3 data. Univariate rs for each social cognitive construct can be found
in Table 3, while multiple Rs for the TPB (intention, attitude, subjective norm, PBC), TTM
(pros, cons, experiential processes, behavioral processes, self-efficacy), PMT (intention, severity,
vulnerability, response efficacy, self-efficacy), and SCT (self-efficacy, pros, cons, social support,
perceived environment) can be found in Table 4. Comparisons were made using Hotelling’s t test
for dependent correlations and Cohen’s [40,41] ¢' for comparing correlations where ¢ <.10 is
trivial, ¢ = .10 is small, ¢ = .30 is medium, and ¢ = .50 is large. For the univariate analyses of the
social cognitive constructs, 9 out of 28 of the examinations between the cross-sectional measure
of behavior and the six-month prospective measure of behavior were significant (p <.01).
Evaluation of these findings using effect size, however, suggested only five of these differences
were nontrivial (¢ > .10). Further, the five non-trivial differences were small (q=.10 - .13) and
did not replicate across both time-periods of measurement for any social cognitive construct. For
the social cognitive theories, seven of the eight examinations between the cross-sectional
measure of behavior and the six-month prospective measure of behavior were significant (p <
.01). Only six of the effects were nontrivial when evaluated using effect size (q > .10). All six of
the non-trivial differences were small effects (q =.11 - .18). Finally, all differences for the

univariate social cognitive constructs and the social cognitive theories identified that
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relationships with the cross-sectional behavior measure were larger than with the six-month

prospective measure.

Discussion

The standard methodological approach for evaluating social cognitive theories when
predicting physical activity behavior is the PD, whereby social cognitive constructs are measured
at baseline and behavior is predicted at a second measurement period. This temporal spacing is a
standard assumption in prediction, and a necessary feature for causality [17]. Further, the
methodological artifact of consistency effects between behavior and social cognitive constructs
may occur during a CD which artificially inflate construct-behavior correlations upwards. Still,
in the absence of a behavioral intervention, it is conceivable that the relationship between social
cognition on behavior (or vice versa) is in relative stasis. In this case, a concurrent measure of
physical activity behavior included in a CD may act as a reasonable proxy measure of a future
physical activity measure included in a PD. The main rationale for examining the utility of
concurrent physical activity as a proxy measure for future physical activity is the cost-benefit of
CDs in comparison to PDs. Thus, the purpose of this study was to evaluate the utility of a
concurrent measure of physical activity used in a CD in comparison to the standard prospective
measure. For these analyses, included were two, six-month prediction time-periods for the
purpose of replication, and constructs from the TPB, TTM, PMT, and SCT as the social
cognition models of interest.

Results supported the relative temporal stability of physical activity social cognition and
behavior. Although intra-individual differences were apparent in the medium stability
coefficients for behavior (.42-.45) and social cognition (.32-.69) across time, no overall mean

differences across time were identified. Thus, intra-individual variability was cancelled out in the
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inter-individual analyses. The main hypothesis that social cognitive constructs would be
invariant in their relationships with physical activity across concurrent (i.e. physical activity over
the past six months), and prospective (i.e., physical activity over the past six months measured
six months prospectively) measurement was also generally supported. Trivial differences in the
magnitude of the correlation coefficients between social cognitive constructs and either a
concurrent or a prospective measure of physical activity were found for 82% (23/28) of the tests.
Further, only small differences between coefficients were identified for the remaining five tests.
In general, the CD estimated slightly larger coefficients than the PD, but these differences were
not of clinical significance [40]. The aggregate of this difference, however, was evident when
multiple Rs for the TPB, TTM, PMT, and SCT were compared using a CD and a PD. In this
case, 75% (6/8) of the tests identified a small effect favoring coefficients for the CD in
comparison to the PD. Therefore, consistency effects from CDs may have small effects in the
prediction equations of complete social cognitive theories.

Overall, the findings suggest that trivial to small differences in the correlations between
social cognitive constructs and vigorous physical activity occur when using a CD or PD. The CD
may slightly bias correlations upwards, probably due to a consistency effect from answering all
questionnaire items in one sitting, particularly the multiple R for a complete social cognitive
theory when explaining behavior. Nevertheless, it appears that a measure of concurrent physical
activity behavior included in a CD can act as a reasonable proxy measure of future behavior
measured in a PD. From a cost-efficiency point of view, these findings support the use of CDs
when researchers seek a standard correlational investigation of physical activity and social
cognitive constructs. These CDs should provide essentially the same information for less cost

than PDs.
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It is important to note that advocacy for CDs extends only to standard correlational
assessments between social cognitive constructs and behavior. Prospective designs are essential
for an analysis of change [42,43] and the evaluation of physical activity interventions [12]. Still,
the most common methodological approach for evaluating social cognitive theories when
predicting physical activity behavior is the PD. Therefore, the results suggest that a cross-
sectional measure of physical activity behavior may be an acceptable proxy for a prospective
measure when researchers desire a standard assessment of social cognitive correlates of physical
activity.

Despite the population-based sampling of the present study, there are limitations that
need to be taken into consideration when interpreting the results. First, though the social
cognitive measures used in this study have been validated in other research and showed
significant correlations with the behavioral outcome measure, the measurement reliability of
these constructs varied. Several of the measures were single item with unknown reliabilities, and
other measures possessed borderline reliability. Some of the measures, such as the unipolar items
used for attitude assessment instead of semantic differential items, are nonstandard and may
explain the low internal consistencies. Other measures of these constructs may yield different
findings. Further, the disparity in the reliability of measures makes it difficult for comparisons
across theories. Interestingly, no substantive differences in the Rs between theories and behavior
were apparent (see Table 4).

Second, the measure of vigorous physical activity was also single item and the precision
in the measure is probably less than optimal. The loss of precision may have influenced the mean
and correlation analyses between the three behavior time-points. Nevertheless, the framing of

the vigorous physical activity measure matched correspondence in physical activity intensity,
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frequency, and duration with the social cognitive measures and corresponds with the American
College of Sports Medicine’s [46] position stand for vigorous physical activity. Thus, the lost
precision at the top end of the scale (i.e., frequencies per week of 4+) is unlikely to be of applied
interest for physical activity promoters and the precision at the low end of the scale is
compromised by only one frequency point on the scale (i.e., participants are forced to aggregate
1-2 weekly bouts). Still, future research may benefit from a more reliable and valid self-report
measure of vigorous physical activity or more objective measures (e.g., pedometers, attendance
to a fitness club).

Third, the overall study response rate was modest and the study experienced a significant
attrition rate (56%) over the three time points. These factors create unknown biases that limit the
population generalizability of the results. However, it is important to note that these participants
(N=703) were compared (t-tests and chi-square analyses revealed no meaningful differences)
with the 1602 who completed only the time 1 assessment, which revealed similar demographic,
social cognitive, and behaviour scores, limiting potential generalization bias. Further, the current
study is not necessarily claiming population generalizability as its central aim; its focus is on the
theoretical and applied use of CDs and PDs.

Fourth, the six-month time lag between measures may not be generalizable to other
shorter or longer measurement times. As mentioned previously, time has been found to moderate
the social cognition and physical activity behavior relationship [28]. Therefore, future research
may better understand differences between CD’s and PDs by including measurements at more or
less frequent time intervals.

Finally, this analysis has been conducted using a data-set with previous TTM [31], and

TPB [32,38] analyses. Although the analysis presented here is novel, the findings may be
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capitalizing on a particular sub-set of respondents. Thus, the findings should not be treated as
independent from these other papers and would be inappropriate to include in meta-analyses with
these papers. Replication using an independent data-set would improve the veracity of the
findings.

In summary, the findings suggest that trivial to small differences in the correlations
between social cognitive constructs and vigorous physical activity occur when using a CD or a
PD. Correlations may be slightly larger in CDs compared to PDs, probably due to a consistency
bias from completing the social cognition measures and behavior measure in the same sitting.
Nevertheless, it appears that a measure of concurrent physical activity behavior included in a CD
can act as a reasonable proxy measure of future behavior measured in a PD. The findings support
the use of CDs when researchers seek a standard correlational investigation of physical activity
and social cognitive constructs with the possibility that coefficients may be slightly biased

upwards.
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Table 1.
Mean Differences of Physical Activity Behavior Across Three Six-Month Measurements.

Mean (SD) F2,700 n? Post Hoc Stability Coefficients
Baseline' 6-Months® 12-Months? e I3 123
Exercise Behavior 2.04 (0.93) 2.15(0.93) 2.04 (0.94) 5.03* .01 NA 42%* 42% 45%

Note: *=p<.01; Post Hoc tests are based on Cohen’s (1988, 1992) effect size d (>.20).
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g/?eb;rel %ifferences of Social Cognitive Constructs Across Six-Month Measurements.
Mean (SD) teo2 d Stability Coefficient
Baseline 6-Months

Intention 76.99 (28.21) 74.25 (28.63) 2.82% 10 59*
Attitude 4.22 (0.68) 4.09 (0.74) 5.50* 18 .61*
Subjective Norm 3.61 (0.96) 3.58 (1.02) 0.89 .03 49*
Perceived Control 3.81 (0.90) 3.82(0.87) 0.44 .01 ST*
Pros 3.99 (0.87) 3.96 (0.92) 0.82 .03 ST*
Cons 1.92 (0.75) 1.92 (0.72) 0.05 .00 A48*
Behavioral Processes 2.57 (0.84) 2.61 (0.84) 1.48 .05 55%
Cognitive Processes 2.48 (0.77) 2.51(0.77) 1.47 .04 58%*
Self-Efficacy 3.11 (0.84) 3.15(0.83) 1.68 .05 .69*
Severity 422 (1.11) 4.29 (1.07) 1.43 .06 32%
Vulnerability 4.02 (1.00) 4.07 (0.94) 1.18 .05 A1*
Response Efficacy 4.41 (0.56) 4.42 (0.60) 0.31 .02 A45%
Physical Environment 4.08 (1.01) 4.07 (1.03) 0.19 .00 ST
Social Support 3.34 (1.28) 3.28 (1.28) 1.36 .05 .60*

Note: *=p<.01. d = Cohen’s (1988, 1992) effect size d.
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Table 3.
Correlations among Social Cognitive Constructs and Physical Activity Behavior Across Three Six-Month
Measurements.
Physical Activity

Construct Cross-Sectional 6-Month Prospective t700 q
Intention

Baseline A48%* A41* 2.03* .09

6-Months ST7* A48%* 2.89% 13
Attitude

Baseline 33%* 26% 1.84 .08

6-Months 37* 35% .56 .02
Subjective Norm

Baseline A1 .06 1.24 .05

6-Months 3% .09* 1.02 .04
PBC

Baseline 22% .19%* .76 .03

6-Months 28%* A7*% 2.89% A2
Pros

Baseline 16* 3% 75 .03

6-Months .19%* 21%* -.52 -.02
Cons

Baseline -.28* -21* -1.80  -.08

6-Months -27* -27* .00 .00
Behavioral Processes

Baseline .38%* 28%* 2.68% .11

6-Months A40%* 32% 2.24% .09
Cognitive Processes

Baseline .10%* .09* 25 .01

6-Months .08 3% -1.27  -.05
Self-Efficacy

Baseline 48%* 39% 2.59% 11

6-Months 50%* A43* 2.11% .09
Severity

Baseline 2% .06 1.48 .06

6-Months 23%* 23%* .00 .00
Vulnerability

Baseline .09* .06 74 .03

6-Months .09* .08 25 .01
Response Efficacy

Baseline 23%* 23%* .00 .00

6-Months 18%* A7 .26 .01
Physical Environment

Baseline 28%* 19%* 2.31*% .09

6-Months 30%* 27 .80 .03
Social Support

Baseline 24% 2% 3.04% 12

6-Months 22% 26%* -1.05 -.04

Note: t = Hotelling’s t-test for dependent correlations. *=p<.01; q = Cohen’s (1988, 1992) effect size q.
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Table 4.
Multiple Correlations for Social Cognitive Theories and Physical Activity Behavior Across
Three Six-Month Measurements.

Physical Activity

Construct Cross-Sectional 6-Month Prospective 1700 q
TPB

Baseline S0%* A43%* 2.07* .09

6-Months S58%* 49%* 2.94*% 13
TT™M

Baseline ST* A44%* 4.03* .18

6-Months S58%* A48%* 3.24*% 14
PMT

Baseline S55% AT* 2.48* 11

6-Months .60* S0* 3.33* .14
SCT

Baseline S52% A1* 3.26% .14

6-Months S3H* ATH* 1.88 .08

Note: t = Hotelling’s t-test for dependent correlations. *=p<.01; q = Cohen’s (1988, 1992) effect
size q. TPB = theory of planned behavior, TTM = transtheoretical model, PMT = protection
motivation theory, SCT = social cognitive theory.



