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ABSTRACT

The purpose of this study was to identify the population
prevalence across the stages of change (SoC) for regular physi-
cal activity and to establish the prevalence of people at risk.
With support from the National Institutes of Health, the Ameri-
can Heart Association, and the Robert Wood Johnson Founda-
tion, nine Behavior Change Consortium studies with a common
physical activity SoC measure agreed to collaborate and share
data. The distribution pattern identified in these predominantly
reactively recruited studies was Precontemplation (PC) = 5%
(± 10), Contemplation (C) = 10% (± 10), Preparation (P) =
40% (± 10), Action = 10% (± 10), and Maintenance = 35% (±
10). With reactively recruited studies, it can be anticipated that

there will be a higher percentage of the sample that is ready to
change and a greater percentage of currently active people com-
pared to random representative samples. The at-risk stage dis-
tribution (i.e., those not at criteria or PC, C, and P) was approx-
imately 10% PC, 20% C, and 70% P in specific samples and
approximately 20% PC, 10% C, and 70% P in the clinical sam-
ples. Knowing SoC heuristics can inform public health practi-
tioners and policymakers about the population’s motivation for
physical activity, help track changes over time, and assist in the
allocation of resources.

INTRODUCTION

Despite substantial literature supporting the physiological
and psychological health benefits of physical activity (1,2), ap-
proximately 60% of American adults are not active enough to
obtain health benefits and 25% are completely sedentary (2). To
combat sedentary lifestyles, interventions based on the cogni-
tive and behavioral determinants of behavior change increas-
ingly have been undertaken to promote physical activity and ac-
tive lifestyle adoption and adherence (3–5).

The Transtheoretical Model (TTM) has been used to char-
acterize the different stages of motivational readiness and has
been applied to numerous health behaviors, including physical
activity (6,7). A central concept in the TTM is the Stages of
Change (SoC) (8). Through the use of the SoC, individuals can
be classified into one of the following five stages along the
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readiness for physical activity continuum. Precontemplation
(PC) describes individuals who are not regularly physically ac-
tive and who have no intention of becoming regularly physically
active. Contemplation (C) describes individuals who are not
regularly physically active but are thinking about becoming reg-
ularly physically active in the next 6 months. Preparation (P) de-
scribes individuals who are not regularly physically active but
are planning on becoming regularly physically active within the
next 30 days. Action (A) describes individuals who have been
regularly physically active for fewer than 6 months. Mainte-
nance (M) describes regularly physically active individuals who
have been active for 6 months or more.

Although not explicitly reported on in this research project,
it is important to note that movement through these stages may
not occur in a linear fashion; often individuals move through the
stages repeatedly in a cyclical manner before M is reached. As
people progress, stage-specific strategies (processes of change),
self-efficacy, and decisional balance are employed to alter their
experiences and environments in order to change their behavior
(7,8).

Using the SoC, it is possible to examine a target population
containing a heterogeneous mixture of individuals and catego-
rize these individuals according to their degree of readiness to
change (or to adopt) health-promoting behaviors. Through this
categorization, the population distribution across the SoC can be
determined and interventions can be tailored to contain mes-
sages appropriate for each individual’s current level of readi-
ness. In contrast, many health behavior change interventions of
the past tended to assume individuals were already cognitively
prepared to change their behaviors, which lead to messages in-
appropriate for the majority of the population who were not yet
ready to take action (9). Successful tailored SoC interventions
have been conducted for a variety of health behaviors including
exercise and physical activity adoption (3,4,10,11).

Determining the distribution of individuals along the SoC
continuum has been explored in some areas of health behavior
change research. For example, investigators studying the appli-
cation of SoC to smoking cessation (12–14) have found that
samples of American smokers generally exhibit a distribution of
40% PC, 40% C, and 20% P. Reviewers of the TTM’s applica-
bility to the exercise domain have generally concluded that it has
been supported across all populations studied (3,6,7,15–17).
This conclusion implies that the pattern of changes in TTM vari-
ables across the stages of exercise change is similar and repro-
ducible across populations. This conclusion is important be-
cause it suggests that the theoretical principles underlying the
stage-matched interventions are the same regardless of the pop-
ulation of interest. Although most studies examining regular ex-
ercise across the SoC (18–21) present their distribution results,
there appears to be little agreement in overall exercise SoC dis-
tribution or in the SoC distributions of separate populations. In a
comparison of five large population-based studies in the United
States and Australia, no compelling evidence to support a stable
or reproducible distribution across the SoC for regular exercise
was found (9). Furthermore, exercise is not synonymous with
physical activity. Exercise is a subcategory of physical activity

and it is generally defined as planned, structured, repetitive
physical activity for the purpose of improving or maintaining of
one or more facets of physical fitness. Essentially, physical ac-
tivity is the act of moving about and includes physical activities
done as part of daily living, occupation, leisure, exercise, and
sports (22). Despite the significant differences between exercise
and physical activity, there is limited research in SoC distribu-
tion for physical activity (23).

A number of factors that contribute to the disparate results
observed for the SoC distributions just reported may also affect
SoC distributions for physical activity. The use of different SoC
measures and sample populations may confound efforts to com-
pare relationships across different studies. In addition, sample
recruitment methods may affect the SoC distribution pattern. In-
dividuals who volunteer to participate in an exercise or physical
activity study may be more physically active than individuals
who are proactively recruited. Additional research is needed to
more systematically test for the presence of stable, reproducible
SoC distributions. If reproducible SoC distributions are found,
then it may be possible to determine the subgroups that are most
in need of physical activity intervention, increase the effective-
ness of physical activity interventions by targeting the interven-
tions appropriately, and improve the social marketing of physi-
cal activity interventions.

PURPOSE

The purpose of this study is to identify the population prev-
alence across the SoC for physical activity continuum and to es-
tablish the prevalence of people at risk for sedentariness (i.e.,
those not meeting the active criteria = PC, C, or P) using a com-
mon SoC measure and data from nine collaborating large-scale
physical activity studies. The at-risk prevalence is also exam-
ined to see whether it varies for subsamples and whether the
at-risk stage distributions differ due to recruitment methods (re-
active [i.e., volunteers who contact the project in response to re-
cruitment advertisements] vs. proactive [i.e., where research
staff contact potential participants directly]) and/or sample char-
acteristics.

METHOD

The Behavior Change Consortium (BCC) is a collection of
15 behavior change studies in the United States supported by the
National Institutes of Health, American Heart Association, and
the Robert Wood Johnson Foundation. The goal of the BCC is to
advance research on mechanisms of behavior change and to fos-
ter cross-study collaboration among investigators. The Physical
Activity Workgroup within the BCC specifically encouraged
the use of common physical activity measures and outcomes in
each of the studies to facilitate cross-study comparisons. Nine of
the 15 studies targeted physical activity, and each of these stud-
ies included a common SoC measure of physical activity in their
baseline data collection assessment. The details of the sample
populations and interventions in these studies have been previ-
ously described (24).
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Sample

The sampling methodology of the studies is presented in
Table 1. Due to their diverse focus, the studies were analyzed to-
gether and also separated into clinical and specific subsamples.
The four clinical subsamples included samples of individuals
with health problems/concerns, whereas the remaining five
studies examined specific populations including an occupa-
tional group and underserved or minority populations where
health problems were not a defining characteristic. Sample sizes
ranged from 99 to 1,281 participants, with three of the studies
focusing on women only. The mean ages of study participants
ranged from 40.70 (SD = 8.77) to 81.71 (SD = 6.35), and no less
than 65% of the participants in all studies had at least a high
school education.

Assessment of Physical Activity
Stage of Change

To facilitate cross-site comparisons, a common physical ac-
tivity staging instrument was used by all of the participating sites
in the study (see Figure 1). The instrument adhered to the recom-
mendations of Reed et al. (25), and Nigg (26). Regular physical
activity was defined as activity performed for at least 30 min at a
time(ormore)perdayon4ormoredaysperweek.Foreachstudy,
the distribution of participants across all five stages was deter-
mined, and 95% confidence intervals were calculated around
these percentages. The distribution of at-risk participants (i.e.,
those not at criteria or PC, C, and P) was also compared across
sites. A one-way chi-square test was conducted to test the good-
ness of fit of the population estimates. Due to the multiple studies,
a Bonferroni correction was applied to the alpha level to ensure
that the overall alpha level remained .05.

RESULTS

Recruitment

The sampling procedure used in the majority of the studies
was reactive sampling. Only one study (Toobert) utilized pro-
active sampling exclusively, and two studies used a combination
of proactive and reactive sampling techniques (Clark,
Coday/Garrison).

Stage of Change Distributions
Across All Samples

The complete stage distribution for each of the nine studies
is presented in Table 2. The pattern of stage distribution differed
somewhat across studies, however, the resulting percentage dis-
tribution heuristic pattern that resulted was PC = 5 (± 10), C = 10
(± 10), P = 40 (± 10), A = 10 (± 10), and M = 35 (± 10) for physi-
cal activity regardless of type of study or type of recruitment.

At-Risk Distribution Results

To make more direct comparisons between the stage distri-
butions of at-risk individuals and other health-related stage dis-
tribution such as the smoking cessation literature, the at-risk
stage distribution was examined separately. The distribution of
at-risk (PC, C, and P) participants across all nine samples is pre-

sented in Table 3. The distribution heuristic of at-risk partici-
pants appeared to be 15% PC, 15% C, and 70% P. However, of
the nine studies, the statistical hypothesis (H0: π1 =.15, π2 = .15,
π3 = .70) was tenable for only five of the studies at a .001 signifi-
cance level (Elliot, Peterson, Resnicow, Sher, and Toobert; see
Table 4).

At-risk distribution by subsamples. The at-risk stage dis-
tributions were then examined to determine whether the stage
distributions varied according to type of sample: specific or clin-
ical (see Table 4 and Figures 2 and 3). Specific samples, such as
the Peterson study (Reducing Disease Risk in Low-Income,
Postpartum Women), involved targeted but healthy individuals.
In comparison, clinical samples, such as the Toobert study (En-
hancing Support for Women at Risk for Heart Disease), focused
on individuals with or at risk for a specific health condition.
Across the five specific samples (Clark, Coday/Garrison, Elliot,
Peterson, and Resnicow), the stage distribution of at-risk indi-
viduals appeared to be 10% PC, 20% C, and 70% P. Three of the
five samples (Coday/Garrison, Elliot, Resnicow) supported the
entire distribution, with two samples (Clark, Peterson) support-
ing higher percentages of individuals in PC and fewer individu-
als in P than the other studies. Furthermore, the statistical hy-
pothesis (H0: π1 =.10, π2 = .20, π3 = .70) was tenable for three of
the studies (Elliot, Peterson, Resnicow; see Table 4).

The at-risk stage distribution appeared to be somewhat dif-
ferent in the clinical studies compared to the specific samples,
with a 20% PC, 10% C, and 70% P distribution pattern across
the four clinical samples (Resnick, Sher, Toobert, Williams).
Compared to the specific samples, the clinical samples tended to
recruit more PC participants and less C participants. Support for
this distribution varied and ranged from no support (Williams)
to complete support (Sher). Furthermore, the statistical hypoth-
esis (H0: π1 =.20, π2 = .10, π3 = .70) was tenable for two of the
studies (Sher, Toobert; see Table 4).

At-risk distribution by recruitment. One study (Toobert)
utilized proactive sampling exclusively, and two studies used a
combination of proactive and reactive sampling techniques
(Clark, Coday/Garrison). The Toobert study supported all of the
stages in the overall physical activity SoC distribution and was
similar to the Sher study but varied from the other two clinical
samples (Resnick, Williams) in the at-risk distribution results.
Compared to the other clinical samples (Resnick, Williams), the
Toobert study recruited more PC participants, approximately
the same C participants, and fewer PC participants.

At-risk distribution by gender. The at-risk distribution was
also examined by gender. Three samples were made up entirely
of women (Peterson, Resnick, Toobert) and two studies in-
cluded women predominantly (Coday/Garrison, 88.1%; Resni-
cow, 76.1%), whereas two studies included men predominantly
(Elliot, 3.3% women; Sher, 39.6% women). After removing the
Toobert study for possible gender-recruitment biases and com-
paring the at-risk SoC distribution for the remaining samples,
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results showed that men were more likely to be in P than women,
whereas women were more likely to be in PC or C than men.

DISCUSSION

Few SoC for physical activity distribution patterns have
been reported in the literature, and currently there is no stan-
dard, reproducable SoC for physical activity distribution pat-
tern for overall or separate populations. Thus, the purposes of
this study were to identify the population prevalence across the
SoC for physical activity continuum and to establish the preva-
lence of people at risk for sedentariness (i.e., those not meet-
ing the active criteria = PC, C, or P) using a common SoC
measure and data from nine collaborating large-scale physical
activity studies. This study identified an overall 5% PC, 10%
C, 40% P, 10% A, and 35% M physical activity distribution
pattern across the nine samples in this study. In contrast, one
study of 5,000 participants identified an approximate 15% PC,
15% C, 10% P, 15% A, and 45% M distribution utilizing a
modified SoC for physical activity measure (23). It is likely
that these pattern differences resulted from the use of different
physical activity SoC measures.

Across the five specific samples, the at-risk distribution
(with the exception of the Clark and Coday/Garrison studies)
was identified as 10% PC, 20% C, and 70% P. Although the
Coday/Garrison study was only marginally different, the Clark
study was vastly different from the remaining studies. The Clark
study recruited more than twice the number of PC participants
than any of the other four studies, which may have been caused
by targeted recruitment for tailored interventions where recruit-
ment of the preaction individuals was of extreme importance.
Alternately, the large number of PC participants in the Clark
study may have been due to the much older sample recruited or
due to the partially proactive recruitment of participants.

Across the four clinical samples, the at-risk distribution
pattern was identified as 20% PC, 10% C, and 70% P. Thus, an
at-risk distribution difference between clinical and specific sam-
ples was identified. One possible explanation for this difference
is that clinical studies targeting individuals with or at risk for a
health condition usually recruit from an ill population that may
not be ready for change, resulting in a higher proportion of par-
ticipants in PC. Furthermore, across eight of the nine samples in
this study, more than half of the participants not meeting the
physical activity criteria are in the P stage, suggesting that for

40 Nigg et al. Annals of Behavioral Medicine

FIGURE 1 Physical activity stage of change instrument.
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TABLE 2
Physical Activity Stage of Change Distribution Results Across the Samples

Title and Principle Investigator PC C P A M Total

The SENIOR Project (Clark)
N 386 72 182 43 575 1,258
% 30.7 5.7 14.5 3.4 45.7 100
CI 28.1–33.2 4.4–7.0 12.5–16.4 2.4–4.4 43.0–48.5

HOPE (Coday/ Garrison)
N 22 90 169 38 1 320
% 6.9 28.1 52.8 11.9 0.3 100
CI 4.1–9.6 23.2–33.1 47.3–58.3 8.3–15.4 0–0.9a

PHLAME (Elliot)
N 25 54 180 90 249 598
% 4.2 9.0 30.1 15.1 41.6 100
CI 2.6–5.8 6.7–11.3 26.4–33.8 12.2–17.9 37.7–45.6

Reducing Disease Risk in Low-Income,
Postpartum Women (Peterson)

N 108 138 249 63 64 622
% 17.4 22.2 40.0 10.1 10.3 100
CI 14.4–20.3 18.9–25.5 36.2–43.9 7.8–12.5 7.9–12.7

Testing the Exercise Plus Program
Following Hip Fracture (Resnick)

N 26 8 40 3 22 99
% 26.3 8.1 40.4 3.0 22.2 100
CI 17.6–34.9 2.7–13.4 30.7–50.0 0.0–6.4a 14.0–30.4

Church-based Health Promotion
Project: Eat for Life II (Resnicow)

N 60 79 382 94 366 981
% 6.1 8.1 38.9 9.6 37.3 100
CI 4.6–7.6 6.4–9.8 35.9–42.0 7.7–11.4 34.3–40.3

A Couples Intervention for Cardiac Risk
Reduction (Sher)

N 7 2 45 12 45 111
% 6.3 1.8 40.5 10.8 40.5 100
CI 1.8–10.8 0.0–4.3a 31.4–49.7 5.0–16.6 31.4–49.7

Enhancing Support for Women at Risk
for Heart Disease (Toobert)

N 29 15 142 20 73 279
% 10.4 5.4 50.9 7.2 26.2 100
CI 6.8–14.0 2.7–8.0 45.0–56.8 4.1–10.2 21.0–31.3

Self-determination, Smoking, Diet, &
Health (Williams)

N 189 135 333 76 290 1,023
% 18.5 13.2 32.6 7.4 28.3 100
CI 16.1–20.9 11.1–15.3 29.7–35.4 5.8–9.0 25.6–31.1

Note. PC = Precontemplation; C = Contemplation; P = Preparation; A = Action; M = Maintenance; SENIOR = The Study of Exercise and Nutrition in
Older Rhode Islanders; CI = confidence interval; HOPE = Health Opportunities with Physical Exercise; PHLAME = Promoting Healthy Lifestyles: Alterna-
tive Models’ Effects.

aDenotes CIs with negative lower limits; all such limits set to 0.
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TABLE 3
At-Risk (Preaction: PC, C, and P) Distribution Results Across the Specific and Clinical Samples

Specific Samples Title
and Principle Investigator PC C P Total

The SENIOR Project (Clark)
N 386 72 182 640
% 60.3 11.3 28.4 100
CI 56.5–64.1 8.8–13.7 24.9–31.9

HOPE (Coday/Garrison)
N 22 90 169 281
% 7.8 32.0 60.1 100
CI 4.7–11.0 26.6–37.5 54.4–65.9

PHLAME (Elliot)
N 25 54 180 259
% 9.7 20.8 69.5 100
CI 6.1–13.2 15.9–25.8 63.9–75.1

Reducing Disease Risk in Low-Income,
Postpartum Women (Peterson)

N 108 138 249 495
% 21.8 27.9 50.3 100
CI 18.2–25.5 23.9–31.8 45.9–54.7

Church-based Health Promotion Project:
Eat for Life II (Resnicow)

N 60 79 382 521
% 11.5 15.2 73.3 100
CI 8.8–14.3 12.1–18.2 69.5–77.1

Testing the Exercise Plus Program
Following Hip Fracture (Resnick)

N 26 8 40 74
% 35.1 10.8 54.1 100
CI 24.3–46.0 3.7–17.9 42.7–65.4

A Couples Intervention for Cardiac Risk
Reduction (Sher)

N 7 2 45 54
% 13.0 3.7 83.3 100
CI 4.0–21.9 0–8.7* 73.4–93.3

Enhancing Support for Women at Risk
for Heart Disease (Toobert)

N 29 15 142 186
% 15.6 8.1 76.3 100
CI 10.3–20.1 4.2–12.0 70.2–82.5

Self-determination, Smoking, Diet, &
Health (Williams)

N 189 135 333 657
% 28.8 20.5 50.7 100
CI 25.3–32.2 17.5–23.6 46.7–54.5

Note. PC = Precontemplation; C = Contemplation; P = Preparation; SENIOR = The Study of Exercise and Nutrition in Older Rhode Islanders; CI = confi-
dence interval; HOPE = Health Opportunities with Physical Exercise; PHLAME = Promoting Healthy Lifestyles: Alternative Models’ Effects.

aDenotes CIs with negative lower limits; all such limits set to 0.
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predominantly reactive sampling, the majority of individuals
can be expected to be ready to change.

Across all studies, the percentage of participants meeting
the physical activity criteria ranged from 12.2% to 56.7%. Ac-
cording to the 2000 Behavioral Risk Factor Surveillance System
(BRFSS; 27), only 26.2% of adult Americans meet the physical
activity recommendation to perform 30 min or more of physical
activity for at least five times per week.

In comparison, the samples in this study were measured us-
ing slightly different criteria: For physical activity to be regular
it must be performed for 30 min at a time (or more) per day and

be performed at least 4 days per week. Given this definition,
only one sample reported fewer than 15% of the participants
meeting the activity criteria (Coday/Garrison), two samples re-
ported between 20 and 25% (Peterson, Resnick), two samples
reported percentages in the 30 to 35% range (Toobert, Wil-
liams), and four studies reported that approximately 50% of
their participants met the physically active criteria (Clark, Elliot,
Resnicow, Sher). Thus, it appears that relative to the BRFSS cri-
terion, the physical activity criteria adopted by the BCC resulted
in an overestimation of the percentage of active individuals. The
majority of the samples in this study reported more participants

Volume 29, 2005, Special Supplement Physical Activity Stage Heuristic 43

TABLE 4
Studies Supporting the Proposed At-Risk (Preaction: PC, C, and P) Specific and Clinical Sample Population Estimates

At-Risk Sample Specific

Study df χ2 Value df χ2 Value

Title and principle investigator
Specific samples 15–15–70 10–20–70

The SENIOR Project (Clark) 2 1039.98** 2 1802.50**
HOPE (Coday/Garrison) 2 67.85** 2 25.55**
PHLAME (Elliot) 2 10.85* 2 0.27
Reducing Disease Risk in Low-Income, Postpartum Women (Peterson) 2 7.71 2 7.15
Church-based Health Promotion Project: Eat for Life II (Resnicow) 2 5.05 2 8.11

Clinical samples 20–10–70
Testing the Exercise Plus Program Following Hip Fracture (Resnick) 2 23.55** 2 11.21**
A Couples Intervention for Cardiac Risk Reduction (Sher) 2 6.11 2 4.85
Enhancing Support for Women at Risk for Heart Disease (Toobert) 2 7.07 2 3.57
Self-determination, Smoking, Diet, & Health (Williams) 2 131.51** 2 133.36**

Note. PC = Precontemplation; C = Contemplation; P = Preparation; SENIOR = The Study of Exercise and Nutrition in Older Rhode Islanders; HOPE =
Health Opportunities with Physical Exercise; PHLAME = Promoting Healthy Lifestyles: Alternative Models’ Effects.

*p = .01. **p = .001.

FIGURE 2 At-risk distribution results across the specific samples.
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meeting the physical activity criteria than the 2000 BRFSS re-
sults. As the majority of studies were multiple health behavior
studies that did not limit the recruitment to at-risk individuals,
we hypothesize that a greater proportion of active individuals
are attracted to such studies than is present in a general popula-
tion. People who are healthy are more likely to join health be-
havior trials.

The at-risk distribution results for the two types of recruit-
ment methods (proactive/reactive) could not be examined in de-
tail because only a single study (Toobert) utilized proactive re-
cruitment exclusively. The finding that the Toobert study varied
slightly from the other clinical samples in the at-risk distribution
results may be explained by the idea that individuals who volun-
teer to participate in a physical activity study may be more phys-
ically active (and thus more likely to be P than PC) than individ-
uals who are proactively recruited (who are more likely to be PC
than P).

The at-risk distribution was also examined by gender. The
findings that more P men were recruited than women and more
PC and C women were recruited than men may be partially ex-
plained by a Gender × Sample Type interaction. Of the four clin-
ical samples, two of the studies examined only women and one
study examined predominantly women. Thus, the majority of
the female samples were also clinical samples, and the clinical
sample results show a higher percentage of PC recruitment than
the targeted sample results.

Some limitations need to be considered when interpreting
these results. The studies did not have an a priori plan for data
sharing and, as such, represent different sampling and recruit-
ment techniques, different measures of physical activities, and
different project aims limiting the data integration. However, the
variety of the studies included allows for some confidence in the

generalizations of conclusions, especially to populations of vol-
unteers for physical activity intervention studies. Further,
although we do not believe this to be a serious limitation, this ar-
ticle used baseline cross-sectional data not allowing causal
inferences.

CONCLUSIONS AND IMPLICATIONS

This study demonstrates the benefits of multisite collabora-
tion. Physical activity data from nine large-scale, highly visible
health trials was integrated and used to establish physical activ-
ity SoC distribution heuristics for overall and at-risk samples.
The extant literature on physical activity SoC distributions is
limited and based on a modified SoC measure. In contrast, all
collaborating studies involved in this study employed the identi-
cal recommended metric for assessing SoC for physical activity
that resulted in reproducible distribution heuristics.

In conclusion, for predominantly reactively recruited stud-
ies it can be expected that there will be a higher percentage of the
sample that is ready to change and a greater percentage of active
people compared to random representative samples. Further-
more, clinical samples can be anticipated to have individuals
that are less likely to be ready to change physical activity behav-
iors. Both of these findings have implications for the practitio-
ner in terms of creatively and proactively recruiting the sub-
groups that are most in need of physical activity interventions,
developing appropriately targeted physical activity interven-
tions, and improving the social marketing of physical activity
interventions. In addition, an at-risk physical activity stage heu-
ristic is important for allocating intervention resources at clini-
cal, school, worksite, community, or population levels. Know-
ing the at-risk heuristic and tracking how it changes over time
will better inform public health practitioners and policymak-

44 Nigg et al. Annals of Behavioral Medicine

FIGURE 3 At-risk distribution results across the clinical samples.
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ers about the population’s motivation for changing physical
activity.

Future research should continue to work to confirm a stage
heuristic for physical activity especially focusing on proactively
recruited random samples to allow for true population estimates.
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