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Abstract
Objectives Physical activity (PA) improves health-related
quality of life (HRQL) in several cancer survivor groups but
no studies have focused on young adult cancer survivors
(YACS). This study determined the prevalence of PA in
YACS and examined dose-response associations with HRQL.
Methods A random sample of 2,000 YACS between the
ages of 20–44 were identified through a Canadian provin-
cial cancer registry and mailed a survey that included the
Leisure-Time Exercise Questionnaire, the Medical Out-
comes Study 36-Item Short Form (SF36) survey, and
several validated psychosocial scales. The primary endpoint
was the physical component summary (PCS) of the SF36.
Results Completed questionnaires were received from 588
YACS. In terms of PA prevalence, 23% were completely
sedentary, 25% were insufficiently active, 22% were active
within public health guidelines, and 29% were active above
public health guidelines. Analysis of covariance adjusted for
important medical and demographic covariates showed a
statistically significant and clinically meaningful dose-
response association between PA and the PCS that spanned
6.3 points (95% confidence interval [CI] 3.7 to 8.8; p<0.001)
from completely sedentary to within guidelines. Similar

associations were found for the mental component summary
scale (p=0.002), depression (p<0.001), stress (p<0.001) and
self-esteem (p<0.001). Associations between PA and HRQL
were stronger for YACS that had previously received
chemotherapy.
Conclusions PA is strongly associated with HRQL in
YACS but only half of YACS are meeting public health
guidelines and almost a quarter are completely sedentary.
Randomized controlled trials examining intervention strat-
egies to increase PA and improve health outcomes in this
understudied patient population are warranted.
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Introduction

Approximately 10,000 young adults between the ages of 20
and 44 years are diagnosed with cancer each year in Canada
[1] and over 100,000 are diagnosed in the United States [2].
This age group encompasses the shift from adolescence,
generally defined as 15–19 years of age, and the average
age of onset for menopause-associated hormonal changes in
women which directly affects their cancer profile. The most
common types of cancers in the young adult age group are
breast for females and testicular for males [3].

Young adult cancer survivors (YACS) possess many
distinctive physiological and psychosocial characteristics.
Even so, medicine has traditionally been divided into
pediatric and internal medicine, resulting in young adults
falling between the gaps of these two disciplines [4].
Twenty years ago, YACS had a higher survival rate than
pediatric and older adult cancer survivors [4–6]. Since then,
advances in treatment have increased the survival rates of
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pediatric and older adult cancer survivors but a similar
improvement has not been observed for YACS [6–8]. Being
diagnosed with cancer as a young adult can be particularly
devastating because of the potential to spend decades living
with the psychological, physical, reproductive, social and
spiritual effects of the disease and its treatments [1]. Few
interventions have been developed to address these long
term concerns of YACS.

Physical activity (PA) may influence the long term
health of YACS. Systematic reviews have summarized the
evidence for the benefits of PA in several cancer survivor
groups including mixed cancer survivors [9], breast cancer
survivors [10], prostate cancer survivors [11], hematologic
cancer survivors [12], advanced disease cancer survivors
[13], and even older cancer survivors [14] but no studies
have focused on YACS. Here, we report what we believe to
be the first study examining PA in YACS. The specific
objectives of the study were to: (a) estimate the PA
prevalence rate in YACS, (b) determine the nature of the
association between PA and HRQL in YACS, and (c)
explore if any common medical or demographic variables
moderated any of the associations between PA and HRQL.
We hypothesized that PA would be positively associated
with HRQL in YACS in a dose-response fashion, especially
for the physical functioning aspects of HRQL.

Methods

Participants and procedures

Ethical approval for this study was granted by the Alberta
Cancer Board and the University of Alberta. The study used
a cross-sectional design with a mailed, self-administered
survey. Eligibility for the study included: (a) diagnosed
with invasive cancer in Alberta between the ages of 20–
44 years in the past 10 years and (b) still currently between
the ages of 20–44 years and living in Alberta. Prospective
participants were drawn from the Alberta Cancer Registry.
Previous research has outlined the legitimacy and advan-
tages of using cancer registries as a recruitment tool [15]
and we have used the Alberta Cancer Registry successfully
in previous surveys [16–19]. The registry was searched by
age, time since diagnosis, and address to identify YACS
that were eligible for this study. A random sample of 2,000
YACS was drawn from a provincial, population-based
sample of 5,352 diagnosed between the years of 1998–
2007 that were still alive and living in Alberta.

The survey was conducted by the cancer registry on behalf
of the investigators and followed the Total Design Method
[20]. In the initial mailed materials, prospective participants
received: (a) a letter of invitation from the registry explaining
the general purpose of the registry and its role in this

particular study, (b) a letter from the investigators explaining
the study, and (c) a copy of the survey. A postcard reminder
was mailed 3–4 weeks later, and a second survey was mailed
3–4 weeks after that to nonresponders.

Instruments

Physical activity The Leisure Score Index (LSI) from the
Leisure Time Exercise Questionnaire [21] was used to assess
the average weekly frequency and duration of PA over the past
month in three separate intensity categories: light (minimal
effort, no perspiration), moderate (not exhausting, light
perspiration), and vigorous (heart beats rapidly, sweating).
An evaluation of the Godin Leisure-Time Exercise Question-
naire found a 1 month test-retest reliability of 0.62 [22, 23]
and concurrent validity coefficient of 0.32 with on objective
indicator of PA (i.e., an accelerometer) [23]. The percentage
of participants meeting the public health PA guidelines was
calculated based on the 2008 Physical Activity Guidelines
for Americans [24] which suggest that individuals should
obtain either 75 min of vigorous activity per week, 150 min
of moderate activity per week, or an equivalent combination
that double weights the vigorous minutes. Participants were
divided into the following four categories: (1) completely
sedentary (no moderate or vigorous PA), (2) insufficiently
active (some PA but less than the equivalent of 150 min of
moderate activity/week), (3) within guidelines (within the
equivalent of 150 to 300 min of moderate activity/week), and
(4) above guidelines (≥ the equivalent of 300 min of
moderate activity/week).

The Medical Outcomes Study 36-Item Short Form (SF-
36) survey [25, 26] was used to assess HRQL. The SF36
contains eight subscales that can be summed and weighted
to provide a physical component summary (PCS) score and
a mental component summary (MCS) score. Higher scores
indicate better functioning. The validity and reliability of
the SF-36 has been established in cancer survivors [27]
revealing Cronbach’s α coefficient for all subscales ranging
from 0.79 to 0.90, test-retest scores from 0.81 to 0.93 and
validity coefficients of ≥0.61 for all subscales. Stress was
assessed by the Perceived Stress Scale [28] which has a
Cronbach’s α of 0.87 and a test re-test reliability score of
0.86 [29]. The correlations between perceived stress and
other stress measures ranged from 0.22 to 0.32 [29].

Self-esteem was assessed by the Rosenberg Self-Esteem
Scale [30] which has a Cronbach’s α and test-retest of 0.88
and a construct validity of 0.46 to 0.71 [31]. Depression
was measured by the Center for Epidemiologic Studies-
Depression (CES-D) scale [32]. In an evaluation with a
cancer population the CES-D had a Cronbach’s α of 0.89
and a test-retest score of 0.57. The correlations between the
CES-D and other depressive assessments were between
0.65 and 0.77 [33].
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Demographic variables were assessed by self-report and
included age, sex, employment, education, income, ethnicity,
marital status, and height and weight to calculate body mass
index (BMI). Medical variables were collected by self-report
and included time since diagnosis, type of cancer, disease
stage, previous and current treatments, previous recurrence,
and current status of cancer. Registry data consisting of age,
sex, time since diagnosis, and type of cancer were available
for a comparison between responders and nonresponders.

Statistical analyses

We conducted one-way analyses of covariance (ANCOVAs)
with the public health PA guideline categories as the
independent variable and the HRQL scales, self esteem,
depression and stress scales as the dependent variables. Our
primary analyses were adjusted for important demographic
and medical covariates including age, sex, marital status,
education, ethnicity, BMI, months since diagnosis, surgery,
chemotherapy, radiation, current treatment status, current
cancer status, smoking, drinking, and number of comorbid-
ities. Significant ANCOVAswere followed by Tukey post hoc
tests. Standardized effect size d was calculated for scales
without a minimally important difference (MID). Effect size
d is commonly interpreted as 0.20 being small, 0.50 being
medium, and 0.80 being large with ds between 0.33 and 0.50
being considered clinically meaningful. Interactions were
explored with two-way factorial ANCOVAs using the public
health PA guideline categories and selected moderators with
a minimum cell size of 60 participants (i.e., age, sex, marital
status, education, ethnicity, BMI, months since diagnosis,
surgery, chemotherapy, radiation, current treatment status,
and current cancer status).

Results

Sample characteristics

Figure 1 provides a summary of participant flow through
the study. Of the 2,000 mailed surveys, 460 (23%) were
returned because of a wrong address. Of the remaining
1,540 surveys, 894 did not respond, 54 responded and
noted that were unwilling to participate, 4 returned the
completed survey after the deadline, and 588 returned the
completed survey, resulting in a 29% completion rate (588/
2,000) and a 38% response rate (588/1,540) excluding the
wrong addresses.

We were able to access data from the registry to examine
the representativeness of our sample of YACS compared to
the broader population of YACS in Alberta. We found that
our sample was: (a) similar in age (55% versus 55% in the

age range 30–39), (b) slightly over represented women
(73% versus 64%), (c) similar on 8 out of 10 cancer
diagnoses with the exceptions of a slight overrepresentation
of breast cancer (24% versus 18%) and a slight underrep-
resentation of testicular cancer (6% versus 12%) consistent
with the observed sex differences, (d) similar on receipt of
surgery (78% versus 79%) with a slight overrepresentation
on receipt of chemotherapy (47% versus 40%) and
radiation therapy (39% versus 32%), and (e) similar on
time since diagnosis (5.0 versus 5.4 years).

Sample characteristics are presented in Tables 1 and 2.
The mean age of the participants was 38.2±5.6, 70.4% were
female, 72.8% were married, and 61.9% had completed
university/college. The mean BMI of participants was 26.5±
5.7 with 52.7% of the participants being overweight or
obese. The most common cancers were breast (n=137),
thyroid (n=80) and lymphoma (n=72). At the time of the
survey, 87.4% of participants were disease-free.

Prevalence rate of physical activity

Based on the public health guidelines, 23.5% of YACS
were completely sedentary (CS), 25.2% were insufficiently
active (IA), 22.3% were within guidelines (WG), and
29.1% were above guidelines (AG). On average, partic-
ipants reported 86 min of moderate and 72 min of vigorous
PA. By public health category, CS participants reported no

Fig. 1 Flow of participants through the trial (for on-line publication only)
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moderate or vigorous PA, IA participants reported an
average of 58 (SD=38) moderate and 10 (SD=18) vigorous
minutes, WG participants reported an average of 104 (SD=
75) moderate and 53 (SD=44) vigorous minutes, and AG
participants reported an average of 165 (SD=219) moderate
and 199 (SD=179) vigorous minutes.

Associations between physical activity and health-related
quality of life

HRQL data by public health guidelines are presented in
Table 3 and Fig. 2a–e. ANOVAs indicated significant
associations between the public health PA guidelines and
the PCS (p<0.001), MCS (p=0.002), depression (p<
0.001), stress (p<0.001), and self-esteem (p<0.001). Tukey
post hoc tests indicated that the general pattern for the PCS
and psychosocial variables was a linear increase from CS to
IA to WG with a plateauing at AG. For MCS, there was a
threshold association between IA and WG. In terms of the
magnitude of the associations, the maximal differences
among the PA categories were 6.3 points (CI, 3.7 to 8.8) for
the PCS, 4.6 points (CI, 1.2 to 8.1) for the MCS, and
standardized effect sizes of d=0.46 for depression, d=0.63
for self-esteem, and d=0.55 for stress (Table 3).

Table 2 Medical characteristics of participants (n=588)

Medical variables N (%)

Body mass index (Mean ± SD=26.5±5.7)

Healthy 278 (47.3%)

Overweight 187 (31.8%)

Obese 123 (20.9%)

Number of comorbidities

None 415 (70.6%)

1 127 (21.6%)

2 30 (5.1%)

≥3 16 (2.8%)

Most common comorbidities

High blood pressure 86 (14.6%)

High cholesterol 72 (12.2%)

Arthritis 62 (10.5%)

Smoking status

Never smoked 371 (63.1%)

Ex-smoker 143 (24.3%)

Current smoker 74 (12.6%)

Drinking status

Non-drinker 153 (26.0%)

Social drinker 410 (69.7%)

Regular drinker 25 (4.3%)

Months since diagnosis

<24 151 (25.7%)

24–59 225 (38.3%)

≥60 212 (36.1%)

Mean ± SD 73.6±52.1

Type of Cancer

Breast 137 (23.3%)

Thyroid 80 (13.6%)

Lymphoma 72 (12.2%)

Cervix 44 (7.5%)

Testes 37 (6.3%)

Melanoma 33 (5.6%)

Brain 31 (5.3%)

Colorectal 27 (4.6%)

Leukemia 26 (4.4%)

Other 101 (17.2%)

Treatment received

Surgery

No 94 (16.0%)

Yes 494 (84.0%)

Chemotherapy

No 274 (46.6%)

Yes 314 (53.4%)

Radiation Therapy

No 281 (47.8%)

Yes 307 (52.2%)

Current disease status

Disease-free 414 (87.4%)

Current disease 74 (12.6%)

Current treatment status

Completed 526 (89.5%)

Receiving Treatment 62 (10.5%)

Table 1 Demographic characteristics of participants (n=588)

Demographic variables N(%)

Age (Mean ± SD=38.2±5.6)

20–29 years 52 (8.8%)

30–39 years 236 (40.1%)

40–44 years 300 (51.0%)

Sex

Male 174 (29.6%)

Female 414 (70.4%)

Marital status

Married/common law 428 (72.8%)

Not married/common law 160 (27.2%)

Education

Competed university/college or higher 364 (61.9%)

Some university/college or lower 224 (38.1%)

Annual family income

<$60,000 170 (28.9%)

≥$60,000 384 (65.3%)

Missing 34 (5.8%)

Ethnicity

White 514 (87.4%)

Other 74 (12.6%)

Employment status

Employed full/part time 434 (73.8%)

Not employed 154 (26.2%)
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Data for the eight subscales of the SF36 are presented in
Table 4. ANOVAs indicated significant associations be-
tween the public health PA guidelines and physical
functioning (p<0.001), bodily pain (p<0.001), role physi-
cal (p<0.001), general health (p<0.001), vitality (p<
0.001), social functioning (p<0.001), role emotional (p<
0.001) and mental health (p=0.004). Tukey post hoc tests
showed that the general pattern of association for the eight
subscales was a linear increase from CS to IA to WG with a
plateauing at AG. The overall maximal differences among
the PA categories was 5.9 points (CI, 3.3 to 8.2) for
physical functioning, 4.9 points (CI, 2.2 to 7.6) for bodily
pain, 6.7 (CI, 3.6 to 9.4) points for role physical, 7.3 points
(CI, 4.3 to 10.4) for general health, 8.4 points (CI, 5.2 to
11.0) for vitality, 5.7 (CI, 2.3 to 8.8) points for social
functioning, 4.7 (CI,1.2 to 7.9) points for role emotional,
and 3.9 (CI, 1.2 to 7.9) for mental health.

Moderators of the associations between physical activity
and quality of life

There was a significant interaction between public
health PA guidelines and past chemotherapy for the
PCS (p for interaction = 0.031) and self-esteem (p for
interaction =0.035). The association between PA and the
PCS was stronger (7.1 points) and dose-response (from
CS to WG) for participants who had received past
chemotherapy whereas it was more modest (2.9 points)
and threshold (from IA to WG) for individuals who had
not received past chemotherapy (Fig. 3a). Similarly, the
association between public health PA guidelines and self-
esteem was also stronger (3.9 points) and dose-response

(CS to WG) for individuals who had received past
chemotherapy and more modest (1.5 points) and threshold
(IA to WG) for individuals who had not received past
chemotherapy (Fig. 3b).

There were borderline significant interactions between
public health PA guidelines and past chemotherapy for
stress (p for interaction = 0.054; Fig. 3c) and depression
(p for interaction = 0.078; Fig. 3d) that exhibited the same
patterns as the PCS and self-esteem. There was also a
borderline significant interaction between public health PA
guidelines and sex for depression (p for interaction =
0.088; Fig. 3e). The association between PA and depres-
sion was much stronger (3.6 points) and dose-response
(CS to AG) for women whereas it was much weaker and
U-shaped for men.

Discussion

In this Canadian provincial survey, only half of YACS were
meeting public health PA guidelines and almost a quarter
were completely sedentary. The 53.4% of YACS that were
meeting PA guidelines is slightly lower than the 61.1% of
young adults in the general Alberta population [34]
although the studies are not directly comparable due to
differences in measurement and definitions of meeting
guidelines. In other studies of YACS, Coups and Ostroff
[35] reported that 41% of YACS aged 18–39 were
physically active whereas Bellizzi et al. [36] reported that
37.6% of YACS aged 18–40 were active. Again, direct
comparisons with our study are not straight forward due to
differences in PA measures and guideline definitions. Both

Table 3 Differences in quality of life and psychosocial functioning by public health physical activity categories

Completely sedentary
(CS) (n=138)

Insufficiently active
(IA) (n=148)

Within guidelines
(WG) (n=131)

Above guidelines
(AG) (n=171)

p value for
ANOVA/ANCOVA

Tukey post-
hoc testsc

PCSa 46.6 (10.9) 49.3 (8.3) 52.3 (7.6) 52.9 (7.4) <0.001 AG>CS, IA

PCSb 47.1 (0.70) 49.3 (0.66) 52.4 (0.71) 52.4 (0.62) <0.001 WG>CS, IA

IA>CS

MCSa 43.6 (13.7) 44.6 (11.6) 47.0 (10.7) 48.2 (11.0) 0.002 AG>CS,IA
MCSb 44.1 (1.01) 44.5 (0.96) 47.4 (1.03) 47.4 (1.03) 0.017

Self-Esteema 30.5(6.2) 32.0 (5.5) 33.4 (5.4) 34.0 (5.0) <0.001 AG>CS, IA

Self-Esteemb 30.7 (0.47) 32.0 (0.45) 33.6 (0.48) 33.6 (0.42) <0.001 WG>CS

Stressa 24.3 (9.3) 23.2 (7.6) 21.0 (8.9) 19.4 (8.8) <0.001 AG<CS, IA

Stressb 23.9 (0.75) 23.2 (0.75) 20.9 (0.76) 19.9 (0.67) <0.001 WG<CS

Depressiona 8.5 (5.9) 7.4 (5.3) 6.1(5.6) 5.9 (5.3) <0.001 AG<CS, IA

Depressionb 8.3 (0.46) 7.5 (0.44) 5.8 (0.47) 6.1 (0.42) <0.001 WG<CS

a Unadjusted mean (standard deviation)
bMean (standard error) adjusted for age, sex, marital status, education, ethnicity, BMI, months since diagnosis, surgery, chemotherapy, radiation, current
treatment status, current cancer status, smoking, drinking, and number of comorbidities
c Based on unadjusted means
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Fig. 2 Associations between public health physical activity guidelines and a physical component summary score, b mental component summary
score, c self-esteem, d stress, and e depression. Note: CS completely sedentary; IA insufficiently active; WG within guidelines; AG above guidelines
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of those studies noted that YACS were more likely to be
active than middle-aged and older cancer survivors but not
more active than age-matched population controls. Whether
YACS are more or less active than their age-matched
controls is an important question but it does not negate the
potential benefits that may accrue to YACS from PA
participation.

The main finding of our study is the steep dose-
response associations between PA and HRQL in YACS,
especially for the physical functioning aspects of HRQL.
In particular, there were significant increases in the PCS
from completely sedentary to insufficiently active and
from insufficiently active to meeting guidelines, with no
further increase for exceeding the guidelines. The gain
was 2.2 points for being insufficiently active and 3.1
points for being within the guidelines. The total increase
of over 5 points on the PCS is 2.5 times the MID of 2
points for this scale. There are no published studies that
have examined the association between PA and HRQL in
YACS with which to compare our findings. Studies are
available on various adult cancer survivor populations
and our findings are consistent with these studies
showing stronger associations or effects of PA on
physical functioning [37, 38]. Mechanisms through which
PA may influence physical functioning in YACS include
improved cardiorespiratory fitness, muscular strength and
endurance, body composition, range of motion, balance,
and reduction in comorbidities.

In contrast, the association between PA and the MCS
appeared to follow a threshold association. After adjust-
ment for important medical and demographic covariates,
the gain from completely sedentary to insufficiently active
was only 0.4 points whereas the gain from insufficiently
active to within guidelines was 2.9 points, just under the
MID of 3.0 points for this scale. Meeting the public health
PA guidelines was also associated with improvements in
self-esteem, stress, and depression, indicating overall better
mental health with meeting the PA guidelines. Improve-
ments in mental health from PA may similarly result from
improved fitness but they may also arise from psychosocial
aspects of PA including increased social interaction,
friendly competition, as a distraction from daily worries,
improved body image, and self-confidence that may be
particularly important for YACS.

Associations between PA and HRQL were particularly
pronounced for YACS that had received previous chemo-
therapy, although we acknowledge that our medical data is
based on self-report. For the PCS, there was a 7.2 point
gain from CS to WG which is over triple the MID for this
scale. Conversely, for participants that had not received
previous chemotherapy, there was a threshold effect of
meeting the PA guidelines of 2.9 points. This is
consistent with research in ovarian cancer survivors that
demonstrated a stronger association between PA and
HRQL in survivors with existing disease [17], suggesting
that the benefits of PA are more pronounced in groups that

Table 4 Differences in quality of life subscales by public health physical activity categories

Completely
sedentary (n=138)

Insufficiently
active (n=148)

Within guidelines
(n=131)

Above guidelines
(n=171)

p value for
ANOVA/ANCOVA

Tukey
post-hoc testsc

Physical Functioninga 47.3 (10.6) 50.6 (8.0) 52.3 (7.1) 53.2 (7.1) <0.001 AG>IA, CS

Physical Functioningb 47.7 (0.70) 50.6 (0.66) 52.6 (0.70) 52.6 (0.70) <0.001 WG>CS

Bodily Paina 47.1 (10.4) 48.1 (8.8) 52.0 (7.6) 51.3 (7.7) <0.001 AG, WG>IA, CS
Bodily Painb 47.8 (0.73) 48.0 (0.69) 52.0 (0.74) 50.7 (0.65) <0.001

Role Physicala 44.4 (12.3) 46.7 (9.3) 49.7 (9.3) 51. 1 (8.3) <0.001 AG>IA, CS

Role Physicalb 45.1 (0.83) 46.6 (0.78) 49.8 (0.84) 50.6 (0.74) <0.001 WG>CS

General Healtha 43.6 (12.0) 46.4 (10.0) 50.2 (9.0) 50.9 (9.9) <0.001 WG, AG>IA, CS
General Healthb 44.4 (0.85) 46.4 (0.80) 50.2 (0.87) 50.3 (0.76) <0.001

Vitalitya 44.2 (10.8) 46.9 (9.4) 49.6 (9.7) 52.6 (9.1) <0.001 AG>IA, CS

Vitalityb 44.7 (0.85) 46.7 (0.80) 49.8 (0.87) 52.1 (0.76) <0.001 WG>CS

Social Functioninga 43.1 (13.3) 45.6 (10.0) 48.8 (10.0) 48.8 (10.6) <0.001 IA, WG, AG>CS
Social Functioningb 43.9 (0.94) 45.5 (0.89) 48.7 (0.96) 48.0 (0.84) <0.001

Role Emotionala 43.5 (13.8) 44.4 (11.5) 47.3 (10.2) 48.2 (10.1) <0.001 AG>IA, CS
Role Emotionalb 44.1 (0.99) 44.2 (0.93) 47.6 (1.00) 47.5 (0.88) 0.007

Mental Healtha 45.7 (12.3) 46.7 (9.8) 48.8 (10.0) 49.6 (9.5) 0.004 WG, AG>CS
Mental Healthb 46.2 (0.90) 46.5 (0.85) 49.2 (0.91) 49.0 (0.80) 0.025

a Unadjusted mean (standard deviation)
bMean (standard error) adjusted for age, sex, marital status, education, ethnicity, BMI, months since diagnosis, surgery, chemotherapy, radiation, current
treatment status, current cancer status, smoking, drinking, number of co morbidities
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completely sedentary; IA insufficiently active; WG within guidelines;
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need it the most (i.e., are at the lower end of functioning).
There were also significant or borderline significant
interactions between PA and past chemotherapy for self-
esteem, stress, and depression, suggesting that this interac-
tion is unlikely a chance finding. For YACS who have
received chemotherapy, it appears that even smaller
amounts of PA (i.e., being insufficiently active) may be
beneficial whereas for YACS that have not been treated
with chemotherapy, achieving the PA guidelines may be
necessary for meaningful benefits.

There was a borderline significant association between
public health PA guidelines and sex for depression. Women
demonstrated a clear and strong dose-response association
between PA and depression. Men, on the other hand,
demonstrated a more modest dose-response association
from CS to WG but then actually exhibited an increase in
depression from WG to AG. The etiology of why women
report greater depression than men is still unknown [39] but
it is possible that women benefit more from PA because of
their higher levels of depression. Moreover, the stronger
association between PA and depression for women may be
because women experience more frequent symptoms such
as anxiety, sleep disturbances, and weight gain [40] and PA
is known to reduce anxiety [41], help regulate sleep [42]
and maintain weight [43]. It is also possible that women
benefit more from the social aspects of PA. Given that this
finding occurred only for depression and was only
borderline significant, it should be interpreted with caution
and additional research on any sex differences is needed.
Other moderators were examined but did not influence the
association between PA and HRQL including age, marital
status, education, BMI, months since diagnosis, surgery,
radiation, current treatment status, current cancer status,
smoking, drinking, and the number of comorbidities.

Our study has important strengths and limitations. To the
best of our knowledge, our study is the first to focus on PA
in YACS. Moreover, we obtained a large, random,
population-based sample of YACS from a comprehensive
registry in Alberta, Canada and used validated measures of
PA and HRQL. Perhaps the most significant limitation of
our study is that it was cross-sectional and the causal effects
of PA on HRQL cannot be determined. Other limitations
include the self-report measures of PA and medical data, the
modest response rate that resulted in a select sample of
YACS that underrepresented younger YACS, men, and
longer term survivors. Despite these limitations, our study
provides the first data documenting the PA prevalence rates
of YACS and identifying some of the complex associations
between PA and HRQL in YACS.

In summary, PA is strongly associated with HRQL, self-
esteem, stress and depression in YACS, especially those
that have received past chemotherapy. Yet, only about half
of YACS are achieving the public health PA guidelines and

nearly a quarter are completely sedentary. Lack of PA may
place YACS at increased risk for poor disease outcomes,
other chronic diseases, and premature death in addition to
poorer HRQL. Additional research is warranted into
intervention strategies to increase PA in YACS and
determine the causal effects on PA on HRQL and disease
outcomes in this understudied cancer patient population.
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