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Abstract

Objective To examine the associations between physical

activity and quality of life for colorectal cancer survivors;

and to describe the associations of medical and sociode-

mographic attributes with overall quality of life, and their

moderating effects on the relationships between physical

activity and quality of life.

Methods Telephone interviews were conducted with

1,996 colorectal cancer survivors recruited through the

Queensland Cancer Registry. Data were collected on cur-

rent quality of life; leisure-time physical activity pre- and

post-diagnosis; cancer treatment and side-effects; and

general sociodemographic attributes. Hierarchical gener-

alized linear models identified variables significantly

associated with quality of life.

Results After controlling for sociodemographic variables,

disease-specific variables, treatment side-effects, and pre-

diagnosis leisure-time physical activity, there were signif-

icant differences in quality of life scores by post-diagnosis

physical activity category. Compared to participants who

were inactive after their diagnosis, those who were suffi-

ciently active had a 17.0% higher total quality of life score.

Physical activity also had a significant independent positive

association with the physical well-being, functional well-

being, and additional concerns subscales of the FACT-C.

Conclusions Our findings demonstrate that quite modest

changes in leisure-time physical activity are associated

with quality of life. Colorectal cancer survivors may benefit

from a more active lifestyle.

Keywords Colorectal cancer � Physical activity �
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Introduction

Over the past 20 years, there has been a rapid growth in

research investigating relationships between physical

activity and improved quality of life outcomes for cancer

survivors. Some 40 reports of randomized, controlled trials

have been published, and there have been a number of

reviews on the topic [1–5]. However, there have been few

well-designed observational studies conducted, to deter-

mine the natural patterns of physical activity among rep-

resentative samples of cancer survivors, and to identify the

associations of physical activity with quality of life.

Observational studies provide opportunities to use large,

population-based samples; this is in contrast to intervention

studies, in which participants with advanced disease or

significant co-morbidities are usually excluded [6–10].

While observational studies cannot establish causal rela-

tionships, their findings are important for generating

hypotheses to be tested by subsequent intervention studies,

and identifying information that should be gathered about

exposures and outcomes. Observational studies with large,

population-based samples can provide representative data

on the full range of variation in the attributes of interest.
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We have identified only 13 observational studies dealing

specifically with the relationships between physical activity

and quality of life among cancer survivors [11–23], all of

which have reported positive associations. These descrip-

tive studies have varied in size and scope. Five had sample

sizes of less than 100 [15, 17, 19, 21, 23], giving less

precision for estimates of effects; four had an overall re-

sponse rate of less than 50% [15, 16, 18, 20]; and seven

used convenience samples [11, 14, 15, 17, 19, 21, 23].

Thus, the representativeness of their findings is limited.

Breast cancer survivors were the most commonly studied

cancer group [14, 19, 21]. There were two studies of

colorectal cancer survivors [13, 15], and one each for

endometrial [16], multiple myeloma [18], non-Hodgkin’s

lymphoma [20], and head and neck cancers [23]. Four

sampled a mix of cancer survivors [11, 12, 17, 22]. There

are different patient demographic profiles, disease-related

factors and treatment regimes between cancer populations

that may alter associations between physical activity and

quality of life [5, 24]. It is therefore difficult to interpret the

findings of these mixed-diagnosis studies.

While each of the observational studies conducted to

date have reported some positive associations between

physical activity and quality of life, these associations are

indicative only, given the methodological shortcomings of

the studies. There is a need for descriptive studies using

large representative samples of survivors of particular

cancers, to provide data on the associations between

physical activity and quality of life, and how these asso-

ciations may vary across the range of relevant personal and

behavioral attributes. Such data can provide evidence to

inform the development of physical activity interventions

for cancer survivors.

We examined the associations of pre-to-post diagnosis

changes in levels of leisure-time physical activity with

quality of life in a large, population-based sample of

colorectal cancer survivors. We also examined the associ-

ations of medical and sociodemographic attributes with

overall quality of life, and their moderating effects on the

relationships between physical activity and quality of life.

Materials and methods

Study participants

Data were collect as part of the Colorectal Cancer and

Quality of Life Study, the methods of which are described

in detail elsewhere [25]. Briefly, the study is a population-

based longitudinal study of the predictors of quality of life

up to five years after diagnosis. Study participants had a

first primary diagnosis of colorectal cancer between 1

January 2003 and 31 December 2004, and were between

the ages of 20 and 80 years at the time of diagnosis. The

treating doctors of 3,626 eligible patients were approached

in writing for permission to contact their patients regarding

the study. Letters were re-sent to non-responding doctors

two weeks after the initial mailing, and doctors were then

telephoned on a weekly basis until an answer was received.

The 3,182 patients for whom consent was received were

then mailed information about the study and a consent

form. Those who did not respond were sent a second letter

two weeks later, and non-responders received two follow-

up telephone calls and a final mailing. A flow diagram

describing recruitment to, and participation in, the study is

presented in Fig. 1. The University of Queensland’s

Behavioral and Social Science Ethical Review Committee

approved the study’s procedures.

Measures

Data were collected by trained interviewers through a

computer-assisted telephone interview. Current demo-

graphic information, including place of residence, marital

status, educational attainment, and height and pre-diagno-

sis body mass (to determine body mass index; BMI) was

self-reported at interview, as was treatment type. Age, sex,

and site of disease were collected from pathology reports

Eligible cases identified from QCR = 3626

Doctor did not consent = 444
Doctor refused = 300
Patient deceased = 65
Found to be ineligible = 54
No reply from doctor = 25

Doctor consent granted = 3182

Patient did not consent = 1001
Patient refused = 587
No reply from patient = 229 
Patient deceased = 101
Found to be ineligible = 84

Patient consent granted = 2181

Patient did not do interview = 183
Patient refused = 86
Found to be ineligible = 33
Written questionnaire only = 30
Patient deceased = 16
Could not contact = 10
Did not complete interview = 9

Baseline interview completed = 1998

Excluded from data = 32
Found to be ineligible = 29
Missing data = 3

Baseline eligible interviews= 1966

Fig. 1 Case ascertainment and recruitment to study
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held within the Queensland Cancer Registry. Stage of

disease was ascertained from participants’ surgeons for

64.4% of the sample. We supplemented these data with

information on stage collected from participants’ medical

oncologists and general practitioners, giving us stage of

disease for a total of 94.0% of participants. Stage was

gathered from pathology reports for an additional 2%,

leaving only 4.0% of participants without stage data.

Physical activity was assessed using questions based on

the Active Australia Survey, the standard instrument used to

monitor physical activity participation in the Australian adult

population [26, 27]. Participants were asked to report the

amount of time they spent each week: walking for transport

or recreation; in other moderate-intensity physical activity

(e.g., gentle swimming, social tennis, golf); and in vigorous-

intensity physical activity (e.g., jogging, cycling, aerobics,

competitive tennis). Total times of more than 840 min (14 h)

per week for any given activity category were re-coded to

840 min, to reduce errors from over-reporting [26]. Total

leisure-time physical activity was calculated by adding to-

gether the time spent in each activity category. Vigorous

activity was double-weighted to account for additional en-

ergy expenditure, using the standard Active Australia method

[26]. Current Australian public-health guidelines advocate

achieving the equivalent of 30 min of moderate-intensity

physical activity on most, if not all, days of the week [28].

This is equivalent to accumulating 150 min of moderate-

intensity activity per week (less if participating in vigorous-

intensity activity). Based on these guidelines, participants

were categorized as being either inactive (0 min per week),

insufficiently active (1–149 min per week), or sufficiently

active (150 min or more per week).

The Functional Assessment of Cancer Therapy – Colo-

rectal (FACT-C; Version 4) is a 36-item quality of life

questionnaire with five subscales: physical well-being;

social/family well-being; emotional well-being; functional

well-being; and colorectal cancer-specific additional con-

cerns. Patients are asked to rate how they have felt over the

past seven days, on a scale of 0 (‘not at all’) to 4 (‘very

much’). Individual scores are compiled according to a

standardized algorithm, so that each subscale is scored and

then summed to provide an overall quality of life score.

The overall quality of life score can range from 0 to 136

(two items relevant to stoma patients only are not included

in the score), with higher scores indicating better quality of

life. Each subscale has a maximum score of 28, except for

the emotional well-being subscale, which has a maximum

score of 24. The FACT-C has been shown to be a valid and

reliable measure, and sensitive to changes in functional

status [29]. A difference between-group scores on the

FACT-C within the range of 5–8 points, accounting for

differences across samples and settings, is defined as being

clinically important [30].

Statistical analyses

To examine the representativeness of our sample, we

compared participants to those who were eligible but did

not complete the telephone interview, across sex, age,

place of residence, site, and stage (variables available to us

through the Queensland Cancer Registry), using v2 tests.

Descriptive statistics were used to describe overall

quality of life, and the subscales of the FACT-C. Means

and standard deviations were computed, and as quality of

life data tend to be skewed, we also calculated medians and

inter quartile ranges for these scales.

We used hierarchical generalized linear models to identify

variables significantly associated with quality of life. The

quality of life data were skewed to the left, therefore we

reverse-scored these data and used the gamma variance

function (and the log-link function) in our modeling.

Using the overall FACT-C score as the criterion vari-

able, predictor variables were entered in blocks specified

a priori: sociodemographic variables; disease-specific

variables; treatment side-effects; pre-diagnosis physical

activity; and then post-diagnosis physical activity. This

formed our main effects model. We then repeated the same

model, but added an interaction term for pre-diagnosis and

post-diagnosis physical activity. We included variables in

our pre-determined sociodemographic, disease-specific,

and treatment side-effects blocks if they had a bivariate

association with the criterion variable of p < 0.20.

The same modeling procedures were repeated using the

five different subscales of the FACT-C as the criterion

variables.

Results

There were 1,966 participants who completed the tele-

phone interview (57.4% overall response rate). About 80%

of participants were interviewed within six months of

their diagnosis (mean = 4.5 months, standard deviation =

1.5 months).

Our comparison of study participants to non-participants

(see Table 1), using the limited data available to us for non-

participants, found no difference in the sex distribution

between participants and non-participants. However, our

sample did under-represent older (aged 70–80 years) colo-

rectal cancer survivors, those with rectal cancer and those

with more advanced disease (v2 test, p < 0.05 for each).

Based upon the pre-diagnosis amount of physical

activity reported, 53% of participants (55% of men; 51% of

women) were categorized as sufficiently active, that is, they

had accumulated at least 150 min of moderate-intensity

activity or 90 min of vigorous-intensity activity per week,

or an equivalent combination of moderate and vigorous
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activity. Fewer (32% of participants; 36% men and 28%

women) achieved 150 min of physical activity per week

after their diagnosis. Quality of life scores ranged from 26

to 136; distributions are described in Table 2.

Regression models did not yield significant pre- by post-

diagnosis physical activity level interaction effects on

quality of life scores. Hence, we present the main effect

models in Table 3. With regard to the overall FACT-C

model, each block entered into the model was significant,

except for pre-diagnosis physical activity. However, it was

important to control for previous levels of physical activity

in order to assess the statistical effects of changes in

physical activity levels from pre- to post-diagnosis on

perceived quality of life. The factors that were most dif-

ferent to their expected values were: marital status (those

that were married or in a de facto relationship had on

average 19.1% higher FACT-C scores than those who had

never been married); stoma (those who did not have a

stoma created had 16.0% higher FACT-C scores than those

who had had a permanent stoma created); and each of the

key symptoms. Those who did not experience fatigue had

FACT-C scores that were 64.4% higher than those who

did; those who did not experience nausea had quality of life

scores 41.0% higher than those who did; and those who did

not have problems with faecal control had FACT-C scores

24.7% higher than those who did.

Our main variable block of interest was post-diagnosis

physical activity. After controlling for sociodemographic

variables, disease-specific variables, treatment side-effects,

and pre-diagnosis physical activity, we found that there

was a significant difference in quality of life scores be-

tween those who, at post-diagnosis, were inactive, insuffi-

ciently active, and sufficiently active. Post-diagnosis

physical activity had a significant independent positive

effect on quality of life, as operationalised by the FACT-C

score. After controlling for the level of pre-diagnosis

physical activity, those who were sufficiently active post-

diagnosis had a 17.0% higher FACT-C score, and those

who were insufficiently active post-diagnosis had a 9.1%

higher FACT-C score, than those who were inactive post-

diagnosis.

For brevity, and given that our main aim was to evaluate

the associations between physical activity and quality of

life, in Table 4 we present only the physical activity blocks

(pre- and post-diagnosis) from the hierarchical generalized

linear models (main effects) we created for each of the

FACT-C subscales. After adjusting for sociodemographic

variables, disease-specific variables, treatment side-effects,

and pre-diagnosis physical activity, post-diagnosis physical

activity was significantly associated with the physical well-

being, functional well-being, and with the additional con-

cerns subscales. After adjusting for pre-diagnosis physical

Table 1 Comparison of demographic and medical characteristics

across study participants and non-participants

Participants

n = 1,966a
Non-participants

n = 1,456b
v2 p

Sex

Male 1,176 (60%) 840 (58%) 1.56 0.212

Female 790 (40%) 616 (42%)

Age categories

20–49 167 (9%) 111 (8%) 32.96 <0.001

50–59 382 (19%) 239 (16%)

60–69 665 (34%) 407 (28%)

70–80 752 (38%) 699 (48%)

Place of residence

Capital city 777 (399%) 632 (44%) 6.30 0.043

Regional

centers

581 (30%) 416 (29%)

Rural communities 608 (31%)

392 (27%)

Site

Colon 1,203 (70%) 965 (67%) 3.98 0.046

Rectum 519 (30%) 486 (33%)

Stage (extrapolated from pathology)

Dukes A 437 (29%) 244 (23%) 34.88 <0.001

Dukes B 521 (35%) 365 (34%)

Dukes C 487 (33%) 403 (38%)

Dukes D 40 (3%) 52 (5%)

a Missing data within some categories: Site (244); Stage (481)
b Missing data within some categories: Place of residence (16); Site

(5); Stage (392)

Table 2 Quality of life scores of colorectal cancer survivors

Males Females Total

FACT-C scale

Mean (SD) 112.3 (15.7) 110.3 (17.5) 111.5 (16.4)

Median (IQR) 115.0 (20.7) 114.0 (22.0) 115.0 (22.0)

Physical well-being

Mean (SD) 24.0 (4.9) 23.0 (5.7) 23.6 (5.2)

Median (IQR) 26.0 (6.0) 25.0 (6.0) 26.0 (7.0)

Social well-being

Mean (SD) 22.0 (4.9) 23.1 (4.6) 22.4 (4.8)

Median (IQR) 23.0 (7.0) 24.0 (7.0) 23.0 (6.0)

Emotional well-being

Mean (SD) 21.6 (3.0) 20.8 (3.7) 21.3 (3.3)

Median (IQR) 23.0 (3.0) 22.0 (5.0) 22.0 (4.0)

Functional well-being

Mean (SD) 21.6 (5.5) 21.3 (5.6) 21.5 (5.6)

Median (IQR) 23.0 (7.0) 23.0 (8.0) 23.0 (8.0)

Colorectal cancer-specific concerns

Mean (SD) 23.1 (3.6) 22.1 (4.3) 22.7 (4.0)

Median (IQR) 24.0 (5.0) 23.0 (5.0) 24.0 (5.0)
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activity, compared to those who were inactive after their

diagnosis, participants who were sufficiently active post-

diagnosis had: 22.9% higher physical well-being scores;

26.7% higher functional well-being scores; and they scored

14.7% higher on the additional concerns (colorectal cancer-

specific) scale.

Discussion

We found strong positive associations between leisure-time

physical activity and quality of life in a large population-

based sample of colorectal cancer survivors. Participants

who met the current Australian public-health guidelines on

Table 3 Hierarchical generalized linear model (main effects) for quality of life (FACT-C)

Variable block Regression

coefficient

Standard

error

Antilog of

coefficient

% difference (95%

CI)

Overall effect

1 Age (continuous) –0.003 0.001 1.003 0.3 (0.1, 0.4) v2 = 81.3, p < 0.001

Sex: male

Sex: female –0.026 0.029 1.026 2.6 (–0.3, 5.6)

Marital status: never married

Marital status: married/de facto –0.175 0.068 1.191 19.1 (11.3, 27.4)

Marital status: widowed –0.114 0.079 1.120 12.0 (3.5, 21.2)

Marital status: divorced/separated –0.038 0.077 1.039 3.9 (–3.8, 12.1)

Education: less than eight years

Education: 8–11 –0.008 0.042 1.008 0.8 (–3.4, 5.1)

Education: 12 years/technical

college

0.007 0.044 0.993 –0.7 (–5.0, 3.8)

Education: university –0.016 0.052 1.016 1.6 (–3.6, 7.0)

2 Site: colon v2 = 101.8, p < 0.001

Site: rectum 0.010 0.032 0.990 –1.0 (–4.2, 2.3)

Stage: A

Stage: B –0.055 0.035 1.057 5.7 (2.1, 9.4)

Stage: C –0.058 0.045 1.059 5.9 (1.3, 10.8)

Stage: D –3.35–5 0.062 1.000 3.0–3 (–6.0, 6.4)

Presence of stoma: permanent

Presence of stoma: temporary 0.036 0.069 0.965 –3.5 (–9.9, 3.4)

Presence of stoma: none –0.149 0.063 1.160 16.0 (9.0, 23.5)

Treatment: surgery only

Treatment: surgery and adjuvant

therapy

0.007 0.037 0.993 –0.7 (–4.3, 3.1)

Comorbidities (continuous) 0.002 0.013 0.998 –0.2 (–1.5, 1.0)

BMI category: healthy weigh

BMI category: underweight 0.115 0.089 0.891 –10.9 (–18.5, –2.6)

BMI category: overweight –0.033 0.030 1.034 3.4 (0.3, 6.5)

BMI category: obese –0.021 0.037 1.021 2.1 (–1.7, 6.0)

3 Fatigue: yes v2 = 557.2, p < 0.001

Fatigue: no –0.497 0.029 1.644 64.4 (59.6, 69.3)

Nausea: yes

Nausea: no –0.343 0.038 1.410 41.0 (35.7, 46.5)

Problems with faecal control: yes

Problems with faecal control: no –0.221 0.030 1.247 24.7 (21.1, 28.5)

4 Pre-diagnosis: inactive v2 = 1.6, p = 0.461

Pre-diagnosis: insufficiently active –0.010 0.041 1.010 1.0 (–3.1, 5.3)

Pre-diagnosis: sufficiently active 0.073 0.037 0.930 –7.0 (–10.4, –3.6)

5 Post-diagnosis: inactive v2 = 18.5, p < 0.001

Post-diagnosis: insufficiently active –0.087 0.036 1.091 9.1 (5.2, 13.1)

Post-diagnosis: sufficiently active –0.157 0.037 1.170 17.0 (12.8, 21.4)
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physical activity (achieving the equivalent of 150 min of

moderate-intensity activity or more per week) had sig-

nificantly higher overall quality of life scores, and higher

scores on the physical well-being, functional well-being,

and additional concern subscales of the FACT-C. The

strong association between leisure-time physical activity

and functional well-being is of particular note, as decline

in functional capacity is common among cancer survivors

[31]. Our results showed that, after controlling for pre-

diagnosis physical activity, colorectal cancer survivors

who were physically active following their diagnosis had

26.7% higher functional well-being than those who were

inactive.

The 17.0% higher overall quality of life score for people

who were physically active post-diagnosis, in comparison

to those who were inactive post-diagnosis, equates to a

difference that exceeds the minimally important difference

for this scale. Based on the full range of FACT-C scores,

the differences could have ranged from four to 23 points,

with an average difference around 19 points. Changes be-

Table 4 Physical activity block results from hierarchical generalizsed linear modelsa (main effects) for subscales of the FACT-C

Variable block Regression

coefficient

Standard

error

Antilog of

coefficient

% difference

(95% CI)

Overall effect

PWBb Pre-diagnosis: inactive v2 = 0.7, p = 0.695

Pre-diagnosis: insufficiently active –0.008 0.057 1.008 0.8 (–4.8, 6.7)

Pre-diagnosis: sufficiently active 0.091 0.050 0.913 –8.7 (–13.1, –4.0)

Post-diagnosis: inactive v2 = 17.4, p < 0.001

Post-diagnosis: insufficiently active –0.073 0.050 1.076 7.6 (2.3, 13.0)

Post-diagnosis: sufficiently active –0.207 0.050 1.229 22.9 (16.9, 29.3)

SWBc Pre-diagnosis: inactive v2 = 2.5, p = 0.291

Pre-diagnosis: insufficiently active –0.036 0.057 1.036 3.6 (–2.2, 10.0)

Pre-diagnosis: sufficiently active 0.012 0.051 0.988 –1.2 (–6.1, 3.9)

Post-diagnosis: inactive v2 = 2.9, p = 0.233

Post-diagnosis: insufficiently active –0.077 0.050 1.080 8.0 (2.7, 13.5)

Post-diagnosis: sufficiently active –0.005 0.051 1.005 0.5 (–4.5, 5.8)

EWBd Pre-diagnosis: inactive v2 = 0.3, p = 0.844

Pre-diagnosis: insufficiently active –0.026 0.062 1.026 2.6 (–3.6, 9.2)

Pre-diagnosis: sufficiently active 0.038 0.055 0.962 –3.8 (–9.0, 1.7)

Post-diagnosis: inactive v2 = 2.6, p = 0.280

Post-diagnosis: insufficiently active 0.026 0.054 0.974 –2.6 (–7.8, 2.8)

Post-diagnosis: sufficiently active –0.062 0.056 1.064 6.4 (0.5, 12.6)

FWBe Pre-diagnosis: inactive v2 = 1.0, p = 0.597

Pre-diagnosis: insufficiently active 0.001 0.054 0.999 –0.1 (–5.3, 5.4)

Pre-diagnosis: sufficiently active 0.081 0.047 0.922 –7.8 (–12.1, –3.3)

Post-diagnosis: inactive v2 = 25.0, p < 0.001

Post-diagnosis: insufficiently active –0.127 0.047 1.136 13.6 (8.4, 19.0)

Post-diagnosis: sufficiently active –0.236 0.047 1.267 26.7 (20.8, 32.8)

ACf Pre-diagnosis: inactive v2 = 0.9, p = 0.631

Pre-diagnosis: insufficiently active 0.036 0.040 0.964 –3.6 (–7.3, 0.4)

Pre-diagnosis: sufficiently active 0.050 0.035 0.951 –4.9 (–8.2, –1.5)

Post-diagnosis: inactive v2 = 15.7, p < 0.001

Post-diagnosis: insufficiently active –0.059 0.035 1.061 6.1 (2.5, 9.8)

Post-diagnosis: sufficiently active –0.138 0.035 1.147 14.7 (10.8, 18.8)

a Each model adjusted for: sociodemographic variables, disease-specific variables, and treatment side-effects
b PWB, Physical well-being
c SWB, Social/family well-being
d EWB, Emotional well-being
e FWB, Functional well-being
f AC, Additional concerns
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tween five and eight points are considered the smallest

changes of clinical significance for the FACT-C [30].

To date, studies investigating the relationship between

physical activity and quality of life have generally re-

ported that there are positive associations. Broadly, the

findings of these studies suggest that participants who met

physical activity recommendations (the relevant amounts

varied between studies, but were generally equivalent to

150 min of moderate-intensity activity per week) had

higher quality of life scores. A number of the studies

described physical activity at different time points across

the cancer experience, and found that physical activity

levels tended to decrease following diagnosis, and then

increase following treatment; however, they did not al-

ways return to pre-diagnosis levels. This pattern of

activity change seems to be consistent across cancer

groups [11, 13–16, 18, 20]. Pattern of change in activity

has also been associated with quality of life following

diagnosis [11, 13–15].

The Colorectal Cancer and Quality of Life Study is the

most comprehensive study to describe the associations

between physical activity and quality of life among colo-

rectal cancer survivors. The large, population-based sam-

ple, and use of well-tested measures of leisure-time

physical activity and quality of life, are strengths of the

study. However, by assessing only leisure-time physical

activity, patterns of physical activity may have been mis-

classified. The inclusion of occupational and domestic

activities may have changed the study outcomes.

Self-reported physical activity data are likely to be

limited somewhat by recall error, perceived social desir-

ability and other biases [32, 33]. Other limitations of our

study include the retrospective assessment of pre-diagnosis

physical activity, and the possible cross-contamination of

responses due to assessing pre- and post-diagnosis physical

activity during the same interview. Also, as 42.6% of the

eligible sample did not complete the telephone interview,

due to death, non-consent or inability to be contacted, some

sample bias would exist. The under-representation of older

participants, and those with rectal cancer and later stage

disease supports this concern.

Due to the cross-sectional nature of these data, it is

unclear whether the positive association between physical

activity and quality of life is a causal one. Participants with

compromised quality of life may be less able or inclined to

engage in physical activity, compared to participants with

higher levels of quality of life. However, intervention trials

have shown significant benefits for cancer survivors par-

ticipating in structured physical activity programs [8, 34,

35]. It is therefore likely that quality of life variance be-

tween physically active and inactive patients is a combi-

nation of both factors.

Our findings showed that quite modest changes in

physical activity were associated with quality of life; for

example, there were improvements among those who

moved from the inactive category pre-diagnosis to the

insufficiently active category post-diagnosis. This may

have implications for those who are unable to take part in

structured exercise programs: simple advice on increasing

moderate physical activity, such as walking, is likely to be

beneficial for this group.

Further research is needed to establish whether the

physical activity and quality of life are consistent, or if they

are variable over time. Longitudinal data would help to

assess whether physical activity has a sustained effect on

quality of life. There have been no prospective, observa-

tional studies of physical activity and quality of life among

colorectal cancer survivors to date. The longest published,

prospective study in this area followed 69 breast cancer

survivors over 12 months. This study found that physical

activity levels did not change, but that quality of life did

improve with time. Physical activity was associated with

improved physical functioning, but not overall mood or

cancer-related symptoms [19].

The long-term health issues specific to cancer survivors

are emerging as a public-health concern. While some

ongoing morbidity is inevitable in this growing population,

physical activity has potential to increase quality of life and

functional capacity, and decrease co morbid conditions

among cancer survivors.
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