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EFFECTS OF BEHAVIORAL MONITORING ON PHYSICAL
ACTIVITY AND PSYCHOSOCIAL DETERMINANTS OF
EXERCISE BEHAVIOR

BRADLEY J. CARDINAL
Wayne State University

The purpose of this study was to determine the effect behavioral monitoring had on female
adults’ physical activity behavior and the psychosocial determinants of their exercise
behavior. The sample consisted of 23 adults (M age = 33.5 yr.). Those in the experimental
group (n = 12) attended a one-hour educational seminar, were taught to monitor their
behavior using a Caltrac accelerometer, and were issued a Caltrac accelerometer to wear for
14 consecutive days. Those in the control group (n = 11) attended the educational program
only. At pre- and post-intervention, measures of physical activity and exercise behavior,
adherence, identity, and self-efficacy were obtained. A 2 X 2 repeated measures MANOVA
revealed no significant between, within, or interaction effects.
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National health promotion and disease prevention objectives call for an increase in
the number of people who regularly engage in physical activity and fitness-enhancing
behaviors (U.S. Department of Health and Human Services, 1992). To achieve these
objectives, physical activity behavior change, promotion, and retention efforts must be
accelerated (King, 1994). One potentially promising method for accelerating these efforts
includes behavioral monitoring of physical activity (Crews, 1993; Dishman, 1993).

Behavioral monitoring refers to recording and paying attention to one’s own
behavior. This, in turn, raises one’s awareness of the behavior and may also serve
to reinforce behavior change (Kirschenbaum, 1984). Weber and Wertheim (1989)
found that those who monitored their exercise behavior had significantly higher
fitness center attendance compared to those who did not monitor their exercise
behavior. On the other hand, Oldridge and Jones (1983) found that a combina-
tion of written agreement and behavioral monitoring did not increase program
attendance for a group of cardiac rehabilitation patients. Crews (1993) speculated
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that these equivocal results may be related to individual differences and/or varying
degrees of participant motivation.

Recent technological advances offer new methods for monitoring and rein-
forcing physical activity behavior change, promotion, and retention efforts be-
yond the simple record keeping used in previous research (Dirkin, 1994). For
example, Hensley, Ainsworth, and Ansorge (1993) suggested that the use of a
physical activity behavioral monitoring device such as the Caltrac accelerometer
(Muscle Dynamics, Inc., Torrance, CA) may be an effective tool for motivating
weight loss, changing physical activity behavior, and monitoring energy expendi-
ture over several days. In a case study, Zarnow (1995) used a Caltrac accelerom-
eter to monitor her physical activity behavior over the course of one week and
noticed an increase in both the quantity and intensity of her activity.

The Caltrac accelerometer is a beeper-sized mini-computer which accurately
and reliably measures lower-body movement and acceleration (Pambianco, Wing,
& Robertson, 1990). After entering one’s age, gender, height, and weight, the
device is attached to a belt or waistband on the dominant side of the body. Move-
ment and acceleration are recorded on an accumulative basis by a piezoelectric
bender element, converted to kilocalories, and displayed continually on a liquid
crystal display (LaPorte, Montoye, & Caspersen, 1985). Thus, an individual wear-
ing a Caltrac accelerometer has continuous feedback regarding the total quantity
of her/his physical activity behavior.

The purpose of this study was to determine the effect wearing a Caltrac
accelerometer (i.e., behavioral monitoring) had on female adults’ physical activity
behavior and the psychosocial determinants of their exercise behavior.

METHOD

PARTICIPANTS

A sample of 23 females provided informed consent and volunteered to partici-
pate in this study for extra research credit in one of two master’s degree level
courses. Participants ranged in age from 23 to 54 years (M = 33.5, SD = 8.7). The
majority were Caucasian (65.2%), followed by African-American (30.4%), and
Asian-Indian (4.4%).

MEASURES

Participants completed five reliable and valid self-report measures at pre- and
post-intervention. Blair’s (1984) 7-day physical activity recall questionnaire was
used to determine participants’ vigorous (e.g., digging in the garden) and moder-
ate (e.g., heavy housecleaning) physical activity during the previous week. An
activity index was created by multiplying each reported hour of activity (to the
nearest half-hour) by its assigned MET value and summing the result (i.e., [vigorous *
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8]+ [moderate * 4]). Dishman and Steinhardt (1988) have demonstrated the reliability
and validity of this measure.

Exercise behavior was assessed using Godin and Shephard’s (1985) question-
naire. Using this instrument, participants reported their frequency of 15 minute
or longer strenuous (e.g., running), moderate (e.g., fast walking), and mild (e.g.,
easy walking) exercise sessions during the previous week. An exercise index was
created by multiplying each reported exercise session by its metabolic value and
summing the result (i.e., [strenuous * 9] + [moderate * 5] + [mild * 3]). The
reliability and validity of this measure were demonstrated by Godin and Shephard.

Corbin and Lindsey’s (1994) “Exercise Adherence Questionnaire” was used to
measure 15 items associated with sustained exercise involvement. A sample item
is, “I have a place to exercise and equipment that I can use in or near my home.”
Participants responded to each item using a three-point Likert scale (0 = not
true, 1 = somewhat true, and 2 = very true). A single factor score was cre-
ated by summing participants' responses to the 15 items. Cronbach’s (1951) al-
pha coefficients for the measure were .84 and .92 at pre- and post-intervention,
respectively.

Exercise identity was assessed using Anderson and Cychosz’s (1994) nine-
item “Exercise Identity Scale.” This measure determines the extent to which ex-
ercise is descriptive of one’s concept of self. A sample item is “Exercise is some-
thing I think about often.” Participants responded to each statement using a five-
point Likert scale (1 = strongly disagree through 5 = strongly agree). A sin-
gle factor score was created by summing participants' responses to the nine-items.
Cronbach’s (1951) alpha coefficients for the measure were .91 and .92 at pre- and
post-intervention, respectively.

Exercise self-efficacy was assessed using McAuley’s (1992) questionnaire. On
this questionnaire, participants were presented with 13 circumstances that may
challenge their ability to exercise. They were then asked to evaluate their degree
of confidence in their ability to exercise under the conditions described using a 5-
point Likert scale (1 = not at all confident through 5 = completely confident).
A sample item is, “I was bored by the program or activity.” A single factor score
was created by summing participants' responses to the 15 items. Cronbach’s (1951)
alpha coefficients for the measure were .91 and .93 at pre- and post-intervention,
respectively.

PROCEDURES

Participants were randomly assigned to either the experimental or control group.
Those in the experimental group (n = 12) attended a 1-hour educational program
on the importance and value of physical activity, were given a one-page written
summary that reinforced major concepts and principles discussed during the pres-
entation, and were taught to monitor their physical activity behavior using a
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Caltrac accelerometer. Participants in the experimental group were then given a
Caltrac accelerometer to wear daily for 14 days.

Participants in the control group (n = 11) attended the same educational program
and were given the same one-page written summary sheet. Those in the control
group, however, were not instructed in the use of the Caltrac accelerometer nor were
they given one to wear.

ANALYSIS

Descriptive statistics were computed for each variable. To ensure there were no
baseline demographic differences between the two randomly formed groups, a #
test was performed on the age variable and a chi-square (x2) test was performed
on the ethnicity/race variable. To determine the concurrent validity of the self-
report activity index and exercise index measures, Pearson’s correlation coeffi-
cients were computed. To ascertain if there were any intervention effects, a 2
(group) by 2 (time) repeated measures multivariate analysis of variance was per-
formed on the vector of means with alpha set at the p <.05 level.

RESULTS

Those in the experimental and control groups did not differ in terms of age (¢
(21) = 1.09, p >.05) or ethnicity/race (x2 (2) = 1.17, p >.05), thus confirming the
equivalency assumption of the study’s design. The relationship between activity
index and exercise index at pre-intervention was .56 and at post-intervention was
71, thus supporting the concurrent validity of the self-report measures within
this sample. Group means and standard deviations for each variate at each time
period are shown in Table 1. On average, those in the experimental group wore
their Caltrac accelerometer for 13.9 (SD = 1.8) hours daily for 14 consecutive

TABLE 1
MEANS AND STANDARD DEVIATIONS FOR EACH VARIATE AT PRE- AND POST-INTERVENTION
Group

Variable Experimental Control

n=12) n=11)
Pre Post Pre Post
Activity Index 31.6 30.6 254 31.7
(Blair, 1984) 22.5 27.5 19.2 249
Exercise Index 30.0 33.0 28.1 36.1
(Godin & Shephard, 1985) 213 24.5 16.8 31.8
Exercise Adherence 222 23.7 222 20.6
(Corbin & Lindsey, 1994) 4.7 4.6 6.8 8.0
Exercise Identity 34.9 33.6 322 32.8
(Anderson & Cychosz, 1994) 5.7 6.8 103 9.6
Exercise Self-Efficacy 39.7 41.4 37.8 39.0

(McAuley, 1992) 9.4 10.1 137 13.1
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days. The main effects for group (Wilks’ Lambda (5,17) = .97, p >.05) and time
(Wilks’” Lambda (5,17) = .61, p >.05) were not significant, nor was the group by time
interaction (Wilks’ Lambda (5,17) = .63, p >.05).

DISCUSSION

In this study, behavioral monitoring had no aggregate effect on participants’
physical activity behavior or the psychosocial determinants of their exercise
behavior. Two members of the experimental group, however, provided qualita-
tive comments that supported the efficacy of the intervention for them individu-
ally. One stated, “After wearing [the] Caltrac, I resumed my regular exercise
program.” The other stated, “Thanks for this opportunity — it reinforced/re-
minded me — don’t forget to move (exercise)!” Thus, while the intervention may
not have been sufficient to alter the behavior or psychosocial determinants for the
sample as a whole, it did seem to help at least two individuals improve their physical
activity and exercise behavior.

A key variable not assessed in this study was the participants’ initial motiva-
tion for participating in the study. Some participants, perhaps, were more inter-
ested in earning the classroom research credit than in trying to change their
physical activity and exercise behavior. The intervention was also fairly short in
duration. The long-term impact of behavioral monitoring should be explored
more fully.

While unexplored in the present study, an interesting use of the Caltrac accel-
erometer behavioral monitoring technology might be to incorporate it into an
intervention based on the stages of exercise behavior model (Cardinal, 1995). In
such a study, the benefits of the strategy could be examined across the stages of
exercise behavior change. This would allow for a closer examination of Crews’
(1993) statement, “It may be that individualized behavioral strategies are benefi-
cial in the initial stages of an exercise program before exercise itself becomes
intrinsically motivating.” (p. 562). Furthermore, the use of the Caltrac acceler-
ometer behavioral monitoring tool could be explored within the context of the
“lifestyle exercise” model (Pate et al., 1995). That is, when trying to encourage
people to accumulate a certain quantity of physical activity throughout their day,
as opposed to encouraging them to follow a formal, structured exercise regimen
consisting of one bout, 20 minutes or longer in duration.

In conclusion, while behavioral monitoring had no effect on participants’ physical
activity behavior or the various psychosocial correlates of exercise behavior examined
in the present study, its use should continue to be explored in future, more extensive
research.
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