


and is associated with poor well-being (Ger-
hart, Weitzenkamp, Kennedy, Glass, & Char-
lifue, 1999; Rintala, Loubser, Castro, Hart, &
Fuhrer, 1998). However, decreased well-being
is not an inevitable consequence of life stress.
Emerging evidence indicates that the adverse
effects of stress on well-being can be buffered
through participation in leisure activities
(Hutchinson, Loy, Kleiber, & Dattilo, 2003;
Iso-Ahola & Park, 1996).

The buffering effects of leisure are de-
scribed in Coleman and Iso-Ahola's (1993)
theoretical model of leisure and health. The
central tenet of the model is that individuals
who experience life stress, but who participate
in leisure, should exhibit better physical and
mental health than individuals who experience
life stress, but who do not participate in lei-
sure. Qualitative data from a sample of indi-
viduals with SCI supports the model (Hutchin-
son et al., 2003). Specifically, in a series of
interviews, it was determined that for people
with traumatic injury/illness (including SCI), a
main function of leisure is to provide a buffer
from stressors. Although these findings pro-
vide tentative support for the model, quantita-
tive research is needed to test the stress-buff-
ering hypothesis in people with SCI.

Researchers have identified types of leisure
activities that might effectively buffer stress in
the SCI population (Loy, Dattilo, & Kleiber,
2003). These data have demonstrated a strong
positive association between leisure activities
requiring physical exertion and increased well-
being (i.e., decreased depression and increased
quality of life). Accordingly, leisure activity in
the form of exercise may be a particularly
potent stress buffer among individuals with
SCI. Research from the general population
supports the stress buffering effects of exercise
(i.e., the stress-well-being relationship is
weaker for individuals who exercise regularly
than for those who do not) (Carmack, Boud-
reaux, Amaral-Melendez, Brantley, & de
Moor, 1999). However, this possibility has not
been examined in the SCI population.

Research examining the stress-buffering

effects of exercise can contribute to the grow-
ing body of knowledge regarding the health
benefits of exercise for people with SCI. For
people with quadriplegia or paraplegia, exer-
cise participation leads to improved fitness
(Hicks et al., 2003) and reduced risk of chronic
disease (Dallmeijer, van der Woude, van
Kamp, & Hollander, 1999). Unfortunately, ex-
ercise participation rates are low in the SCI
population. Thus, many individuals are not
active enough to accrue the physical health
benefits of exercise. Of further concern, inac-
tive individuals may be missing out on the
stress buffering benefits of exercise as well.
The present study examined this possibility.
Specifically, using a quantitative methodol-
ogy, the purpose of the present study was to
determine whether exercise buffers the ad-
verse effects of stress on well-being. Consis-
tent with the extant literature, it was hypothe-
sized that prior to enrollment in a randomized
controlled trial of exercise training, stress
would be associated with well-being. How-
ever, in accordance with the central tenet of
the leisure and health model (Coleman & Iso-
Ahola, 1993), it was hypothesized that over
the course of the randomized controlled trial,
the association between stress and well-being
would remain significant only in the no exer-
cise control condition. For the participants in
the exercise condition stress would be unre-
lated to well-being.

Method

Participants
This investigation is a secondary analysis

of data from a nine month randomized con-
trolled trial examining the physical and psy-
chological benefits of twice weekly center-
based aerobic and strength training exercise
(Hicks et al., 2003). The exclusion criteria for
the present investigation were the same as
those used in the nine month trial including:
the presence of a pacemaker, unstable angina,
chronic obstructive pulmonary disease, uncon-
trolled arrhythmia, elbow flexion contracture
greater than 15 degrees, uncontrolled auto-
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nomic dysreflexia, recent history of non-trau-
matic fracture, tracheostomy, symptomatic,
acute shoulder pain. Individuals over the age
of 45 were required to pass a Stage 1 exercise
tolerance test in order to be considered eligible
for participation in the study.

Candidates for the nine month trial were
recruited from local associations and health
care programs for individuals with SCI. Media
advertisements were also circulated in the
newspaper and at consumer resource centers.
The 34 eligible respondents were matched for
years post injury (using classification catego-
ries s 10 years post injury and > 10 years
post injury) and relative mortality risk (using a
scale developed by Coll, Frankel, Charlifue, &
Whiteneck [1998] to account for the level and
completeness of the SCI). Within each match-
ing, participants were randomly assigned to
either an exercise (n = 21) or a control (n =
13) condition at a 2:1 exercise to control ratio.

In the present study, only participants who
completed the baseline, three, and six month
assessments were included in the analyses.1

With a six month retention rate of 62% in the
exercise group and 77% in the control group,
complete data sets were available for 23
participants. The characteristics of the par-
ticipants in each group are summarized in
Table 1. No between-group differences were
observed on any of the demographic variables.

Measures
Stress. Stress was measured using the 14-

item Perceived Stress Scale (PSS) (Cohen,
Kamarck, & Mermelstein, 1983). Participants
indicated how frequently they encountered
stressful life experiences over the past four
weeks on a 6-point frequency scale (1 = all of

1 Nine-month data were not included because the
nine month (post-intervention) measurement point
occurred after the training had been completed and
some participants had ceased regular exercise par-
ticipation. The absence of an exercise regime (i.e.,
the buffer) prevented the examination of the buffer-
ing effects of exercise on the stress-psychological
well-being relationship at nine months.

the time to 6 = none of the time). The PSS has
demonstrated reliability following repeated
administrations (Cohen et al.). Correlations
between PSS scores and measures of life
events, depressive and physical symptomol-
ogy, utilization of health services and social
anxiety have confirmed the construct validity
of the PSS (Cohen et al., 1983; Cohen, Sher-
rod, & Clark, 1986). Further, the PSS has
demonstrated validity in the SCI population
through its significant relationship with mea-
sures of well-being (Gerhart et al., 1999). The
internal consistency of the PSS was adequate
at all measurement points in the present study
as indicated by the Cronbach alpha coeffi-
cients (a > .70) (Nunnally, 1978).

Well-Being.The multidimensional con-
struct of well-being was assessed through
measures of depression and perceived quality
of life. Depression was measured using the
Centre for Epidemiological Studies Depres-
sion Scale (CES-D) (Radloff, 1977). Partici-
pants indicated how often, over the past week,
they experienced each of 20 symptoms. Re-
sponses were made on a four point scale (0 =
rarely or none of the time to 3 = most or all of
the time). Scores of 16 or higher are generally
considered to indicate an increased risk of
experiencing clinical depression. Reliability of
the CES-D has been demonstrated using split
half correlations and alpha coefficients (Rad-
loff). Construct validity of the CES-D in the
general and SCI populations has been demon-
strated through consistent correlations be-
tween CES-D scores and physical, psycholog-
ical and subjective well-being (Gerhart et al.,
1999; Loy et al., 2003; Radloff; Rintala et al.,
1998). For the current study, adequate internal
consistency was demonstrated (a > .70)
(Nunnally, 1978).

Perceived quality of life was measured us-
ing seven items from the 11-item Perceived
Quality of Life Scale (PQOL) (Patrick, Danis,
Southerland, & Hong, 1988). Participants in-
dicated their satisfaction with fundamental
needs of daily living (e.g., happiness, family,
help, community involvement, leisure, respect
from others, meaning of life). The selected

Second Quarter 2005 133



Table 1.

Participant Demographic Characteristics

Age
Years post injury
Gender

Female
Male

Level
Paraplegia
Tetraplegia

Completeness
Incomplete
Complete

Exercise in = 13)

M = 37.54 ±11.06
M = 9.23 ± 7.55

n = 4(31%)
n = 9 (69%)

n = 6 (46%)
n = l (54%)

n = 8 (62%)
n = 5 (38%)

Control (n = 10)

M = 43.30 ± 11.17
M = 15.70 ± 14.31

n = 2 (25%)
« = 8 (75%)

n = 6 (60%)
„ = 4 (40%)

« = 5 (50%)
n = 5 (50%)

Note. A MANOVA revealed no between groups differences in either age or years post injury. Fisher's
exact tests revealed no between group differences in gender, of injury or completeness of injury (all p > .05).

items tapped important dimension of quality of
life among individuals with SCI (Krause,
1998) and were relevant to exercise participa-
tion (Hicks et al., 2003). Each item was rated
on a seven point scale (1 = very dissatisfied to
7 = very satisfied). The PQOL scale has dem-
onstrated internal reliability (a = .88) (Patrick
et al.). Correlations of PQOL scores with mea-
sures of physical health and depression have
confirmed the construct validity of the PQOL
scale. Research supports the reliability (i.e.,
adequate internal consistency) and validity
(i.e., PQOL scores correlated with pain, stress,
and depression) of a modified version of an
SCI-specific PQOL scale similar to the version
used in this study (Martin Ginis et al., 2003).
For this study, adequate internal consistency
was demonstrated at all time points (a > .70)
(Nunnally, 1978).

Procedure
Complete details of the testing and training

procedures are outlined elsewhere (Hicks et
al., 2003). In brief, at the baseline, three and
six month points of the intervention, all par-
ticipants completed measures of stress, depres-
sion and perceived quality of life. In the exer-

cise condition, participants trained twice
weekly on alternate evenings or alternate af-
ternoons at the Centre for Health Promotion
and Rehabilitation at McMaster University.
Participants exercised in small groups (3-5
people). At each exercise session, undergrad-
uate students volunteered as personal trainers
to monitor participants' progress and safety
and to provide exercise assistance.2 Details of
the training protocol are described in Table 2.
In the control condition, participants were in-
structed to continue with their normal activi-
ties and were requested to refrain from starting
a regular exercise routine for the duration of
the study. Upon completion of the study, these
participants were invited to use the exercise
facilities two times a week.

Results
To test the hypothesis that exercise buffers

the effects of stress on well-being, separate
one-tailed Pearson correlations between stress

2 To ensure consistent and safe exercise training,
the undergraduate volunteers and the participants'
progress was closely supervised by the Fitness Pro-
gram Coordinator.
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Table 2.

Training Protocol Prescribed to Participants in the Exercise Condition
(from Hicks et al., 2003)

Training
Component Details

Warm-up

Aerobic Training

Resistance training

5-10 min. of low intensity arm-ergometry (Monark 88IE arm cycle;
Varberg, Sweden) or wheeling around the indoor track and upper
extremity stretching.
15-45 min. moderate intensity (approximately 70% maximum heart
rate a Borg rating of 3 ± 4) arm ergometry.
Initially, participants completed two 5-10 min bouts (the two bouts
were generally interspersed with the resistance training portion of
the exercise session). As the participants and trainers noted
decreases in RPE and/or heart rate while performing the arm
ergometry bouts, the workload and/or the duration of the bout was
progressively increased to two bouts of 15-20 min each.
Two exercises of participants' choice for each of the following
muscle groups: forearm/wrist, biceps, back, chest, abdominals,
shoulder, triceps, and legs (appropriate subjects only) using wall
pulleys (Sammons Preston, Mississuaga, ON, Canada), free weights,
an Equalizer weight machine (Red Deer, AB, Canada), and an
Uppertone weight system (GPK Inc, El Cajon, CA, USA).
Initially participants performed two sets of each exercise; this
gradually increased to three sets per exercise. Each set included 8-
10 repetitions of the exercise.

The resistance load was set to 50% of participants 1RM during
Month 1 of the program. For Months 2-6, the resistance loads were
70-80% of 1RM. The resistance loads were adjusted every six
weeks to ensure that participants were maintaining training intensity.

and depression and stress and perceived qual-
ity of life were calculated for each condition.
One-tailed tests were appropriate given exist-
ing evidence establishing a clear direction for
the relationships between stress and depres-
sion (i.e., positive) and stress and perceived
quality of life (i.e., negative).

Correlations between Exercise,
Stress and Depression

At baseline, there was a strong positive
relationship between stress and depression for
both conditions (p < .05). Greater stress was
associated with greater depression. However,

as predicted, at six months, the stress-depres-
sion association was no longer significant for
the exercise group (p > .05). In contrast, the
strong stress-depression relationship demon-
strated at baseline was maintained across the
three and six month measurement points for
the control group (p < .05) (see Table 3).

Correlations between Exercise,
Stress and Perceived Quality of Life

At baseline, there was a strong negative
relationship between stress and perceived
quality of life for both conditions (p < .05).
Greater stress was related to a poorer per-
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Table 3.

Pearson Correlations between Stress and Depression and Stress and Perceived Quality
of Life at the 0-, 3- and 6-month Assessment Points

Stress and Depression Stress and PQOL

Exercise Condition (n = 13)
Baseline
3-months
6-months

Control Condition (n = 10)
Baseline
3-months
6-months

.66**

.54*

.47

.80**

.73**

.72**

- . 5 1 *
- .23
- .01

- . 6 1 *
- .57*
- .68*

Note. PQOL = perceived quality of life.
*p < .05, ** p < .01 (one-tailed).

ceived quality of life. Yet, as hypothesized, at
the three and six month measurement points,
the stress-perceived quality of life relationship
was no longer significant for participants in the
exercise condition (p > .05). Conversely, the
stress-perceived quality of life relationship re-
mained significant across all three time points
for the control condition (p < .05) (see
Table 3).

Discussion
Consistent with existing research and our

study hypotheses, there was a significant asso-
ciation between stress and well-being for both
conditions at baseline. This association was no
longer significant at the later assessment points
for individuals in the exercise group. How-
ever, the association remained significant at all
time points for individuals in the control
group. These findings are consistent with our
hypotheses and provide preliminary support
for the notion that exercise buffers the effects
of stress on well-being. Not only do these
findings support the tenets of the leisure and
health model (Coleman & Iso-Ahola, 1993),
but they may have important implications for
exercise promotion and programming.

A central tenet of the leisure and health
model (Coleman & Iso-Ahola, 1993) is that

participation in leisure buffers the adverse ef-
fects of stress on well-being. In the current
study, consistent with leisure and health
model, the stress-well-being relationship was
no longer significant after six months of reg-
ular exercise participation. By contrast, for the
non-exercising control participants, the rela-
tionship between stress and well-being re-
mained significant thus suggesting an impor-
tant stress-buffering role for exercise. While
the present investigation is the first to suggest
the stress buffering effects of exercise for
individuals with SCI, the processes underlying
the buffering effects are unclear. The leisure
and health model, however, outlines two pos-
sible processes.

According to the leisure and health model,
the stress buffering effects of leisure are due to
the social support and perceptions of self-
determination afforded by leisure participation
(Iso-Ahola & Park, 1996). In the current study,
each participant was provided with a personal
trainer and exercised in a group (i.e., sources
of social support) (Lox, Martin, & Petruzzello,
2003). Thus, the exercise participants were
provided ample social support, which in turn
might have contributed to the stress buffering
effects of the exercise intervention. Further,
the prescribed exercise may have enhanced
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participants' physical resources (i.e., increased
strength, aerobic endurance) to manage the
environment and perform activities of daily
living (Martin et al., 2002). This evidence of
increased control over the environment and
daily activities suggests that exercise partici-
pation may have fostered perceptions of self-
determination that in turn buffered the nega-
tive effects of stress on well-being. Although
these characteristics of the group-based exer-
cise program are congruent with the processes
described by the leisure and health model,
further tests are required to confirm each of
these mechanisms.

In addition to having theoretical implica-
tions, the findings of the present investigation
have potential implications for practice. With
stress being a prevalent concern for many
individuals with SCI (Gerhart et al., 1999;
Kennedy & Rogers, 2000), exercise participa-
tion should be strongly encouraged by health
practitioners. In particular, prescribing exer-
cise may be important in situations where the
source of stress is uncontrollable (e.g., pain).
In its role as a buffer, exercise may provide a
means for managing stress rather than for
resolving the stressor itself (i.e., the individual
continues to experience the stressor but does
not experience the negative consequences).

To benefit from the stress buffering effects
of exercise, the structure of the exercise inter-
vention may be particularly important. The
current results provide a foundation for pre-
liminary recommendations for developing
stress-buffering exercise programs. First, it is
recommended that the exercise program be of
adequate length (i.e., greater than three
months). With the buffering effects only
emerging after six months of training, it seems
particularly important that emphasis be placed
on maintaining regular exercise participation
in the SCI population. Second, in accordance
with the leisure and health model, group-based
programming is recommended as a means of
providing social support and maximizing the
stress buffering effects of exercise. Further,
the current study utilized personal trainers
which also likely were instrumental in bolster-

ing social support. While these results are
encouraging, further research is needed to un-
equivocally establish the optimal program
characteristics for augmenting the stress-buff-
ering effects.

While the current investigation has impor-
tant theoretical and practical implications, the
study was limited by a small sample size and a
crossectional research design—methodologi-
cal problems common to SCI research (Martin
Ginis & Hicks, 2005). As a consequence of the
small sample size, health practitioners should
be cautious in generalizing the study's findings
to the larger SCI population. Furthermore, the
small sample reduced statistical power, thus
preventing the use of hierarchical linear re-
gression analyses. Hierarchical regression is a
more suitable procedure for testing the inter-
action between stress and exercise (i.e., the
buffering effect) (Cohen & Wills, 1988) than
our correlational approach. As a consequence
of the crossectional design, the direction of the
causal relationship between stress and well-
being could not be delineated. A prospective
design in which the measure of stress precedes
the measure of well-being (e.g., stress is as-
sessed a week before well-being) would pro-
vide a clearer understanding of the stress well-
being relationship. Thus, a further prospective
investigation is required with a larger sample
of individuals with SCI that utilizes hierarchi-
cal regression-type analyses.

Despite the study limitations, the current
investigation suggests a potential role for ex-
ercise in buffering the adverse effects of stress
on well-being. From a theoretical perspective,
the study findings lend support to the leisure
and health model and provide direction for
examining the processes underlying the stress
buffering effects of exercise. From a practical
perspective, the results contribute to the accu-
mulating body of evidence demonstrating the
physical and mental health benefits of exercise
for individuals with SCI. Ultimately, the find-
ings emphasize the importance of promoting
exercise in the highly sedentary SCI popula-
tion.
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