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Abstract

A matched control design was used to assess adherence to exercise over a 7 week programme and to explore
the role of stress, mood, self-efficacy, optimism, resilience, growth and self-compassion in relation to exercise and
exercise adherence. Overall 74 female university students, 42 in the experimental condition and 32 in the control
group, were assessed at 3 time points over the 7 weeks. Control participants were matched for age and body shape.

Those who scored higher on self-compassion, resilience and growth were more likely to complete the programme
and taking part in the programme was associated with increased positive mood and reduced perceived stress.
Additionally, exercise appeared to increase optimism, self-efficacy, resilience and perceived growth while reducing
pessimism.

Keywords: Aerobic exercise; Self-compassion; Resilience; Adherence;
Stress

Introduction
Insufficient physical activity is the 4th leading risk factor for

mortality and is linked causally to approximately 3.2 million deaths
each year. People who are insufficiently physically active have a 20% to
30% increased risk of all-cause mortality compared to those who
engage in at least 30 minutes of moderate intensity physical activity
most days of the week [1]. The benefits of exercise in terms of health
and wellbeing are becoming increasingly well documented [2,3].
Individuals who engage in regular physical activity tend to report
significantly higher levels of optimism and self-efficacy and lower
levels of pessimism and anxiety. The use of exercise as an intervention
to improve the health and wellbeing of individuals with poor physical
and/or mental health has been efficacious, for example with
hypertension [4], AIDS [5], cancer [6], depression [7], and a range of
psychiatric illness [8]. There seems to be well established evidence for
the positive health benefits of exercise [9,10].

Despite evidence that participation in 150 minutes of moderate
physical activity a week or its equivalent is estimated to reduce the risk
of major illness, globally in 2008, 31% of adults aged 15+ were
insufficiently active (men 28% and women 34%) [1]. Various estimates
suggest that 4 out of 5 people who have a gym membership never use it
and research suggests that over 50% of individuals who take part in a
fitness program will drop out after the first six months [11,12]. This
suggests that there exists a large group of people who have some desire
and even intention to exercise but who do not follow through.

In addressing the question as to why exercise uptake and adherence
is so low it has been suggested that self-esteem plays a central role in
the motivation to exercise [13] particularly for women [14] and that
participation in exercise increases global self-esteem. In fact, the
evidence on self-esteem has led to an emphasis on identifying
strategies that increase positive self-esteem as a means of promoting
exercise adherence [15]. Organizations such as Esteem through sport

and the Canadian Association for the Advancement of Women and
Sport and Physical Activity [16] focus on enhancing self-esteem
through sport.

One reason suggested as to why this focus has had limited success is
that self-esteem is developed through evaluations of self-worth in
comparison to others and such comparisons in the exercise arena may
lead to negative rather than positive evaluations [17-19]. Self-
compassion [20] has emerged as a positive psychological construct that
encourages healthy perspectives of the self and promotes wellbeing
that is less contingent on outcomes and performance evaluations and
facilitates positive mind states [19]. Self-compassion consists of 3
dimensions (Self kindness, common humanity, mindfulness) which
work together as a genuine desire for [18]. It is claimed to be highly
stable and easier to enhance than self-esteem as it does not require
individuals to adopt unrealistic views of themselves but fosters
emotional safety for development and growth [17]. Self-compassion
has been seen to facilitate resilience and coping and acts as an emotion
regulation strategy that distinguishes negative thought processes and
self-evaluations [18,21,22].

Recent research has linked self-compassion with exercise adherence
and sport engagement in women [23,24]. Many people exercise in a
social context where social evaluations and concerns about body image
and athletic performance are common [23]. The promotion of a more
self-compassionate outlook may encourage individuals to have
increased motivation and enjoyment of exercise, reduce negative self-
evaluations and promote a sense of physical self-worth that encourages
psychological well-being and maintenance of exercise behavior.
Similarly, self-compassion co-exists with less negative evaluations and
more positive experience of sport in young female athletes [24].

Aims
The overall aim of this study was to explore the impact of exercise

on psychological health and wellbeing, the relationship between self-
compassion, resilience and personal growth on the impact of exercise,
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and the role of self-compassion in adherence to exercise over a period
of 7 weeks.

Method

Design
Participants and procedure: A total of 74 female students took part

in the study. Of these 42 took part in the exercise programme while 32
age and body shape matched controls were assessed on the same
measures but did not take part in the programme. Assessment was
carried out before the first exercise session, during the third week of
exercising, and during the seventh week for those in the intervention
condition. Control group members were assessed during the same
weeks and were told they were being assessed to measure mood at
different times across the semester.

Measures
A survey questionnaire was constructed comprising a short

demographic section asking about, age, exercise frequency, body shape
as well as the following measures.

Perceived stress: The Perceived Stress Scale – 10 item [25] is a 10
item measure of the degree to which one perceives aspects of one's life
as uncontrollable, unpredictable, and overloading. It was developed
from the Cohen et al. [26] 14 item Perceived Stress Scale (PSS), which
was based on Lazarus's theory of stress appraisal. The PSS is designed
to measure "the degree to which situations in one's life are appraised as
stressful" [26]. Internal consistency of the items was strong (α = 0.86).

Self-efficacy: The Generalized Self-Efficacy Scale (GSES) is a 10 item
measure of the self-efficacy concept proposed by Bandura. It reflects an
optimistic self-belief in various domains of human functioning.  Each
item refers to successful coping and implies an internal-stable
attribution of success. Cronbach Alpha in this study was 0.85.

Optimism / Pessimism: The Life Orientation Test-Revised (LOT-R).
This consists of 10 items, 3 statements described in a positive manner,

3 statements described in a negative manner, and 4 non-scored items.
The 3 positive items were used to measure optimism. Participants
responded to the statements by indicating the extent of their
agreement along a 5-point Likert scale, ranging from "strongly agree"
to "strongly disagree." The internal reliability (Cronbach'a alpha = 0.78)
and test-retest reliability (r = 0.68 over a four-week interval, r = 0.60
over twelve months, r = 0.56 over twenty-four months, and r = 0.79
over twenty-eight months) for the unidimensional use of the LOT-R
has been shown to be adequate.

Self-compassion: Self-compassion was measured using the Self
Compassion Scale [20]. The Self Compassion Scale is a 26-item self-
report inventory and consists of six sub-scales: self-kindness, self-
judgment, awareness of common humanity, isolation, mindfulness,
and over-identification. Each item was rated on a 5-point scale (1 =
strongly disagree to 5 = strongly agree). Cronbach Alphas were 0.94,
0.94, 0.87, 0.89, 0.92, and 0.94 for six subscales, respectively.

Resilience: The Brief Resilience Scale (BRS) Smith et al. [27] is a 6
item self- report instrument which measures the ability to bounce back
from stress on a Likert scale from 1 = Strongly Disagree to 5 = Strongly
Agree. The BRS is scored so that a higher score indicates more
resilience. It demonstrated good internal consistency (α = 0.91).

Personal growth: This was measured using the Personal Growth
Initiative Scale [28], which is a 9 item scale designed to measure
adversarial growth. In this study it has a Cronbach Alpha of 0.85.

Mood: This was measured using the Positive and Negative Affect
Schedule (PANAS) [29]. This is a 20-item measure of positive and
negative affect.

Results
Means and standards deviations were calculated across the three

time points and are shown in Table 1 below.

Control group (N = 32) Exercise Group Completers (N = 27) Non-completers

Variable T1 T2 T3 T1 T2 T3 T1 (N = 25) T2 (N = 11)

Mean (Sd) Mean (Sd) Mean (Sd) Mean (Sd) Mean (Sd) Mean (Sd) Mean (Sd) Mean (Sd)

Perceived stress 3.41 (0.87) 3.31 (1.12) 3.28 (1.14) 3.51 (0.80) 2.59 (1.22) 1.89 (0.85) 3.84(0.75) 3.64(1.03)

Positive mood 2.91 (1.01) 2.44 (1.13) 2.81 (1.15) 2.74 (0.90) 3.15 (0.86) 3.81 (0.74) 2.72(0.98) 2.63(0.67)

Negative mood 3.00 (1.22) 2.81 (1.20) 2.88 (1.16) 3.26 (0.76) 3.30 (0.87) 2.19 (0.74) 3.28(0.74) 4.18(0.41)

Self-efficacy 2.88 (0.98) 2.88 (0.87) 2.88 (1.13) 2.52 (0.80) 2.81 (0.83) 3.78 (0.64) 3.04(0.93) 2.64(1.03)

Optimism 2.69 (0.82) 2.78 (1.01) 2.50 (1.05) 2.37 (0.79) 2.92 (1.01) 3.74 (0.66) 2.76(1.20) 2.36(0.92)

Pessimism 3.09 (1.02) 2.69 (1.20) 2.75 (1.14) 3.51 (0.80) 3.11 (1.15) 2.15 (0.66) 3.24(1.13) 3.54(0.52)

Self-kindness 2.94 (0.88) 2.63 (0.84) 1.40(0.50)

Self-judgment 2.72 (0.77) 2.74 (1.06) 3.72(1.06)

Humanity 3.53 (0.95) 3.74 (0.81) 1.44(0.51)

Isolation 2.93 (1.16) 2.63 (0.88) 3.72(0.76)

Mindfulness 3.43 (0.88) 3.67 (0.78) 1.64(0.49)
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Over identified 2.91 (1.03) 2.56 (0.85) 3.76(1.30)

Resilience 2.97 (1.09) 3.11 (0.80) 1.92(1.01)

Personal growth 2.75 (0.72) 2.85 (0.77) 2.24(0.88)

Table 1: Descriptive statistics for variables by group across time points.

The first stage in analysis was to use one-way analysis of variance
(Anova) to test for main effects at Time 1 (T1). The only main effects
were for self-kindness (F (1,82) = 19.37, p < 0.001), self-judgement (F
(1, 82) = 4.53, p < 0.05), common humanity (F (1,82) = 10.88, p <
0.001), and mindfulness (F (1,82) = 9.12, p < 0.01). However, when the
sample were split into control group, exercise group completers (i.e.
still there at T3), and exercise group non-completers (i.e. dropped out
before T3), and analysed using one-way Anova, the effects for control
group versus exercise group completers proved not to be significant.

This latter analysis shows main effects for self-kindness (F (2,81) =v
29.96, p < 0.001), self-judgement (F (2,81) = 29.96, p < 0.001),
common humanity (F (2,81) = 29.96, p < 0.001), isolation (F (2,81) =
29.96, p < 0.001), mindfulness (F (1,82) = 9.12, p < 0.01), over-
identified (F (2,81) = 29.96, p < 0.001), resilience (F (2,81) = 29.96, p <
0.001) and personal growth initiative (F (2,81) = 29.96, p < 0.001). Post
hoc analysis shows that these main effects were between control group
and non-completers and between completers and non-completers
(Figure 1).

Figure 1: Means scores by group across time.

There was a total of 27 completers, as 25 participants had dropped
out before T3 (i.e. non-completers). The non-completers were dropped
from the sample for the next analysis. A two by three mixed model
analysis of variance with group (exercise completers N = 27) versus

control (N = 32)) as the between-participants factor and assessment
point (T1 by T2 by T3) as the within-participants factor was used to
test for main effects and interactions. This produced the main effects
and interactions shown in Table 2.

Type Main effect Interaction effect

df F Sig. F Sig.

Perceived stress 1.57 56.11 0.001 0.49 41.26 0.001 0.42

Positive mood 1.57 30.19 0.001 0.35 42.84 0.001 0.43

Negative mood 1.57 30.49 0.001 0.34 19.11 0.001 0.25

Self-efficacy 1.57 25.31 0.001 0.30 25.31 0.001 0.30

Optimism 1.57 21.16 0.001 0.27 36.72 0.001 0.39

Pessimism 1.57 36.61 0.001 0.40 13.85 0.001 0.20

Table 2: Main effects and interactions for mixed method anova.

As described above no main effects were observed between groups
at T1. However main effects were shown at T2 for perceived stress (t =
3.55, p < 0.001, = 0.18), and positive mood (t = 2.67, p < 0.01, = 0.11),

and at T3 for perceived stress (t = 5.32, p < 0.001, = 0.32), positive
mood (t = 3.91, p < 0.001, = 0.21), negative mood (t = 2.67, p < 0.01, =
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0.11), self-efficacy (t = 3.68, p < 0.001, = 0.19), optimism (t = 5.33, p <
0.001, = 0.33), and pessimism (t = 2.43, p < 0.01, = 0.09).

Discussion
The findings first of all show that the exercise and control groups

did not differ at baseline on perceived stress, positive and negative
mood, optimism or pessimism. Neither did they differ on the
dimensions of self-compassion, resilience or personal growth initiative.
However, when the exercise group were retrospectively split into those
who were still exercising at time 3 (completers) versus those who had
dropped out before time 3 (non-completers), non-completers scored
significantly lower than either the control group or the completers on
self-kindness, common humanity, mindfulness, resilience and personal
growth initiative. Non-completers scored significantly higher than
either of the other two groups on self-judgement, isolation, and over
identification. This supports previous research which shows that
positive self-compassion predicts adherence to exercise [23]. The
implication of this finding is that individuals who have more self-
compassion (in terms of self-kindness, common humanity, and
mindfulness), who are more resilient, and who exhibit a tendency
towards growth in the face of adversity, are more likely to stick with it
in terms of exercise programmes.

Findings also show positive effects for those who continued to
engage in exercise at T3 compared to the control group. These
individuals showed significantly reduced perceived stress, negative
mood and pessimism, and significantly increased positive mood, self-
efficacy, and optimism. The effect sizes for these were generally large as
shown by the partial eta squared values. This supports previous
research demonstrating the efficacy of exercise interventions.
Interestingly the only benefits observed at T2 were on perceived stress
and positive mood and the effect sizes were small to medium. It would
appear that for this group real benefits only occurred after engaging in
exercise for at least four weeks. The implication of this is that exercise
programmes may not show benefits in the short term and
measurements of outcome variables may miss beneficial effects if the
programme is not given sufficient time to work.

The findings reported have implications for the use of exercise as a
therapeutic psychological treatment to improve mental health and also
implications for improving adherence to exercise through a focus on
self-compassion. Where an exercise programme is part of a behaviour
change intervention it may be useful to engage participants in some
form of mindfulness or acceptance-commitment intervention in order
to increase their self-compassion alongside the exercise regime.

A limitation of this study was the failure to measure motivation and
future work could include motives to exercise (intrinsic vs. external)
based on self-determination theory which has previously been applied
successfully to exercise behaviour. In addition, extending the study to
include exercise related outcomes, i.e. goal orientation, social physique
anxiety, obligatory exercise behaviour [23] in order to assess and target
social comparisons and evaluations of the self from a self-compassion
perspective may prove useful.
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