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Structured Abstract

Scope
Breast cancer is the most commonly diagnosed cancer in Australian women
(Australian Institute of Health and Welfare, 2014). Breast cancer is a significant cause
of death and illness (Australian Institute of Health and Welfare, 2012) and is estimated
to be the leading cancer for burden of disease in Australian women (Australian Institute
of Health and Welfare, 2012). After a diagnosis of breast cancer, many women will
experience physical and psychosocial concerns related to the impact of the disease
and treatment. Due to the impact of cancer on the community, Cancer Australia (2014)
stated an aim to decrease the impact of cancer for cancer patients and survivors by
increasing the survival rate and increasing quality of life.

Purpose
Physical activity after a diagnosis of breast cancer is associated with many
health benefits. Health literacy has been found to be associated with participation in
physical activity, but there is limited research exploring the nature of this relationship. A
comprehensive review of the literature found no research that has examined this
relationship in women diagnosed with breast cancer. The aim of the present research
was therefore to explore the relationship between health literacy and physical activity in
women diagnosed with breast cancer. In an exploratory investigation, we examined
which of the nine Health Literacy Questionnaire scales predicted physical activity in
women diagnosed with breast cancer. Our primary aim was to examine which of
Nutbeam’s (2000) three levels of health literacy (functional, interactive, and critical
health literacy) predicted physical activity in women who have completed treatment for
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breast cancer. We also examined the level of participation in physical activity before
diagnosis, after the completion of treatment for breast cancer, and the change in
physical activity between these two points.
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Methodology
Thirty-six women (aged 18-69 years) who had received treatment for breast
cancer from the Central Coast Local Health District were recruited for this study.
Women were invited to participate if they had completed treatment for breast cancer.
Women receiving hormonal treatment at the time of the study were included.
Participants took part in a telephone interview between 6 and 18 months after
completing treatment. During the interview, women provided demographic information
and medical information pertaining to their diagnosis of breast cancer. Women also
reported on their health literacy and physical activity for two time points: 1) currently, at
time of interview (i.e., after completion of treatment); and 2) prior to diagnosis (obtained
retrospectively during the same interview). Physical activity was measured with
questions from the Active Australia Survey. Participants provided a subjective report of
physical activities performed over a 7-day period in the following categories: walking,
moderate intense physical activity and vigorous intense physical activity. Health literacy
was measured with the Health Literacy Questionnaire, which consists of nine
subscales: feeling understood and supported by healthcare providers; having sufficient
information to manage health; actively managing health; social support for health;
appraisal of health information; actively engage with healthcare providers; navigating
the healthcare system; finding good health information; and understanding health
information well enough to know what to do.
According to Osborne, Batterham, Elsworth, Hawkings and Buchbinder
(2013), Nutbeam’s (2000) levels of health literacy are linked to the nine Health Literacy
Questionnaire scales as follows: 1) functional health literacy is linked to ‘understanding
health information, ‘having sufficient information’ and ‘finding health information’; 2)
interactive health literacy is linked to ‘feeling understood and supported by healthcare
providers’, ‘actively manage health’, ‘social support for health’, ‘engaging with
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healthcare providers’, ‘navigating the health system’, and ‘finding health information’;
and 3) critical health literacy is linked to ‘appraisal of health information’, ‘actively
manage health’ and ‘social support for health’. Scores on the Health Literacy
Questionnaire were used to create a score for each of Nutbeam’s three levels of health
literacy.

Results
Women in this sample were found to be participating in an average of 220
moderate minutes per week of physical activity after the completion of treatment for
breast cancer. The majority of participants (58%) met the national physical activity
guidelines, 36% were physically active but did not meet the guidelines, and 6% were
inactive. Physical activity (walking, moderate, vigorous and total activity) declined from
before diagnosis to after treatment, but the difference was not significant. The change
in physical activity, from before diagnosis to after treatment, ranged from a decrease of
580 minutes per week to an increase of 380 minutes per week.
Results showed that health literacy predicted physical activity in women
diagnosed with breast cancer. Health Literacy Questionnaire scales ‘having sufficient
information to manage health’ and ‘actively managing health’ predicted physical activity
after breast cancer treatment. The Health literacy Questionnaire scale ‘understanding
health information well enough to know what to do predicted change in physical
activity. Of the three levels of health literacy proposed by Nutbeam, functional health
literacy was shown to be the most important predictor of physical activity in this
sample. Of the three Health Literacy Questionnaire scales assessing functional health
literacy, ‘having sufficient information to manage health’ was the most important
predictor of physical activity after breast cancer treatment.
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Conclusion
Findings from this study highlight the role of health literacy in physical activity in
women diagnosed with breast cancer. Women who reported they had sufficient
information about health and able to manage their health care reported higher levels of
physical activity. Women who reported higher levels of understanding health-related
information also reported an increase in physical activity from before diagnosis to after
treatment. Women who reported higher levels of functional health literacy reported
higher levels of physical activity. These findings emphasise the importance of ensuring
women diagnosed with breast cancer are provided with, and are able to understand,
information concerning engagement with physical activity after a diagnosis of breast
cancer. Health professionals who identify patients that are not engaging in physical
activity may recommend they attend an educational intervention that is sensitive to the
health literacy needs and abilities of patients. Ultimately, supporting women to engage
in physical activity after a diagnosis of breast cancer may increase the likelihood of
them achieving benefits to their health.
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Literature Review

The aim of this study was to explore the relationship between physical activity
and health literacy in women diagnosed with breast cancer. This review of the literature
will begin with an overview of breast cancer, including prevalence rates and survival
rates. Research reporting on the benefits of physical activity after a diagnosis of breast
cancer, physical activity recommendations, and factors associated with participation in
physical activity after a diagnosis of breast cancer is presented. Health literacy and the
research reporting on factors associated with health literacy are reviewed. This will be
followed by a review of the research reporting on the relationship between health
literacy and physical activity. The purpose and aims of the current research are then
provided. Finally, an overview of the remainder of the thesis is provided.

Breast Cancer in Australia
Breast cancer is the third most common cancer in Australia and is the most
commonly diagnosed cancer in Australian women (Australian Institute of Health and
Welfare [AIHW], 2014). Breast cancer risk increases with age and most women are
diagnosed between the ages of 50 and 69 years (AIHW, 2012). By the age of 85, it is
estimated that one in eight women will be diagnosed with breast cancer (Breast Cancer
Network Australia [BCNA], 2014a). The number of new cases increased between 1982
and 2011, from 5,368 to 14,568 respectively (Cancer Australia, 2015) and it is
expected that the number of new cases each year will continue to increase (BCNA,
2014a). Earlier detection and better treatments regimes have led to an increase in the
five-year survival rate for women of all ages from 72% in 1982, to approximately 89%
in 2011 (AIHW, 2012).
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Physical Activity and Breast Cancer
Physical activity after a diagnosis of breast cancer is associated with health
benefits, including a reduced risk of recurrence of breast cancer, reduced risk of
mortality and improvements in psychosocial wellbeing. After a diagnosis of breast
cancer, however, some women do not engage in a sufficient amount of physical
activity, which could reduce their opportunity for health benefits.
In this section, research reporting on the association between physical activity
and reduction in risk factors, including breast cancer recurrence, all-cause mortality
and breast cancer mortality is presented. Other positive effects of physical activity after
a diagnosis of breast cancer are then reviewed, including improvements to physical
and psychosocial health. We then present the current recommendations for physical
activity for the general population and after a diagnosis of cancer. Research reporting
on the level of participation in physical activity after a diagnosis of breast cancer is
presented as well as factors associated with engagement in physical activity.
Within the literature, the terms ‘physical activity’ and ‘exercise’ are at times used
interchangeably. Physical activity, which is the focus of the present study, has been
defined as “any bodily movement produced by skeletal muscles that require energy
expenditure” (World Health Organisation [WHO], 2015). Physical exercise is a subcategory of physical activity that involves “planned, structured and repetitive
movement” that is aimed at maintaining or improving physical fitness (Caspersen,
Powell, & Christenson, 1985).
Reduction in risk factors in women diagnosed with breast cancer.
Physical activity after a diagnosis of breast cancer has been associated with a
reduction in the risk of breast cancer recurrence. Holmes, Chen, Feskanich, Kroenke,
and Colditz (2005) measured leisure time physical activity after a diagnosis of breast
cancer and its relationship to risk of breast cancer recurrence in female nurses
participating in the Nurses Health Study (NHS). Holmes et al. found that when
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compared to women who completed less than 3 Metabolic Equivalent Task 1 hours of
physical activity per week (MET hr/week), the risk of recurrence was significantly
reduced (by 17%) in women completing between 3 and 8.9 MET hr/week. Higher levels
of physical activity produced an even greater reduction in risk of breast cancer
recurrence. Holmes et al. reported there was a 43% reduced risk in women completing
9-14.9 MET hr/week of physical activity, 34% for 15-23.9 MET hr/week and 25% for 24
or more MET hr/week. These findings demonstrate that women participating in 9-14.9
MET hr/week were associated with the highest level of reduced risk for breast cancer
recurrence.
Sternfeld et al. (2009) assessed the association between physical activity and
breast cancer recurrence in a sample of women (N = 1970) from the Life After Cancer
Epidemiology (LACE) study. A number of physical activity domains were measured
(recreational, work-related, household, caregiving and transportation). Sternfeld et al.
found physical activity was a protective factor against breast cancer recurrence, but
after adjusting for prognosis and other confounding variables the association was no
longer significant.
Higher levels of physical activity after a diagnosis of breast cancer have also
been associated with a significantly reduced risk of all-cause mortality (Irwin et al.,
2008; Irwin et al., 2011; Sternfeld et al., 2009). Irwin et al. (2008) examined this
association in 933 women from the Health, Eating, Activity, and Lifestyle (HEAL) study.
They assessed recreational, occupational and household physical activity, but only
reported on recreational physical activity as it was shown to have the strongest effect
on risk reduction. They found that participating in at least 9 MET hr/week of
recreational physical activity after a diagnosis of breast cancer reduced the risk of allcause mortality by 67% (hazard ratio = 0.33; 95% CI [.15, .73]). More recently, Irwin et
1

Metabolic Equivalent Task (MET) is a unit of measurement used to express the level of energy
expended in physical activity (Ainsworth et al., 2011). One MET is considered to be equivalent
to resting, with each activity a multiple of this resting time (Brown, Bauman, Bull & Burton,
2012).
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al. (2011) assessed the association between physical activity and all-cause mortality in
5430 post-menopausal women enrolled in the Women’s Health Initiative (WHI)
Observational Study. Recreational and walking activities were measured after a
diagnosis of breast cancer. Irwin et al. (2011) reported that post-menopausal women
who completed 9 or more MET hr/week after a diagnosis lowered their all-cause
mortality by 46% (hazard ratio = 0.54; 95% CI [.38, .79]). Sternfeld et al. (2009) also
found a reduced risk in all-cause mortality, specific to higher levels of moderate intense
physical activity (hazard ratio = 0.66; 95% CI [.42, −1.03]), as opposed to vigorous
physical activity.
A change in physical activity from pre- to post-diagnosis of breast cancer has
been associated with a reduction in risk of all-cause mortality (Irwin et al., 2008; Irwin
et al., 2011). Irwin et al. (2008) examined change in participation in physical activity
from pre- to post-diagnosis of breast cancer and the associated risk of all-cause
mortality. They reported on recreational physical activity in the second year after
diagnosis and retrospectively for the year before diagnosis. Their findings showed that
when compared to women who were inactive both before and after a diagnosis of
breast cancer (0 MET hr/week), women who increased their recreational physical
activity levels by at least 3 MET hr/week had a significant decrease in risk of all-cause
mortality (45%) (hazard ratio = 0.55; 95% CI [.22, 1.38]). In contrast, women who
reduced their level of recreational physical activity by more than 3 MET hr/week after
diagnosis, had an increased risk of all-cause mortality by nearly four times (hazard
ratio = 3.95; 95% CI [1.45, 10.50]). Irwin et al. (2011) also explored the change in
physical activity in post-menopausal women from pre- to post-breast cancer diagnosis
with the associated mortality risk. Their findings revealed that when compared to
women who were inactive or insufficiently active before and after diagnosis, women
who increased or maintained their physical activity at 9 MET hr/week, had reduced
their risk of all-cause mortality by 33% (hazard ratio = 0.67; 95% CI [.46, .96]).
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Physical activity after a diagnosis of breast cancer has also been associated
with a reduced risk of death from breast cancer (breast cancer-specific mortality),
(Holmes et al., 2005; Irwin et al., 2011). Holmes et al. measured leisure time physical
activity and breast cancer survival. When compared to women who participated in less
than 3 MET hr/week, those who completed 3-8.9 MET hr/week had a 20% reduction in
risk of death from breast cancer (relative risk = 0.80, 95% CI [.60, 1.06]), while women
who participated in 9-14.9 MET hr/week were associated with a 50% reduction in risk
(relative risk = 0.50, 95% CI [.31, .82]). Although higher levels of physical activity still
produced significant reduction in risk (15-23.9 MET hr/week: relative risk = 0.56, 95%
CI [.38, .84]; and 24 or more MET hr/week: relative risk = 0.60, 95% CI [.40, .89]),
findings from this study indicate that participating in 9-14.9 MET hr/week produced the
best outcomes.
Post-menopausal women who participated in physical activity after a diagnosis
of breast cancer also had a significant risk reduction in breast cancer death (Irwin et
al., 2011). Women completing 9 or more MET hr/week after a diagnosis lowered their
breast cancer mortality by 39% (hazard ratio = 0.61; 95% CI [.35, .99]). Sternfeld et al.
(2009) also assessed physical activity and the reduction of risk of breast cancer
mortality, finding a significant association. After adjusting for prognosis and other
confounding variables, the associated reduction in risk was no longer significant.
Positive effects of physical activity on physical and psychosocial factors
in women diagnosed with breast cancer.
Engaging in physical activity after a diagnosis of breast cancer has been
associated with improvements in physical and psychosocial outcomes. Studies
reporting on the benefits of physical activity to physical and psychosocial factors are
reviewed below.
Kolden et al. (2002) examined physical activity and physical outcomes in 40
sedentary women after they had undergone surgery for breast cancer. Fitness/vigour
(blood pressure, weight, body fat, aerobic capacity, flexibility and strength) was
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assessed before and after participation in a 16-week group exercise intervention.
Kolden et al. found that after completing the group exercise intervention, women’s
aerobic capacity, muscle strength, flexibility and resting systolic blood pressure had
significantly improved. Pinto, Clark, Maruyama, and Feder (2003) also found
improvements in physical outcomes after surgery for breast cancer. Women who were
inactive prior to surgery were found to have significant reductions in systolic and
diastolic blood pressure after participating in a 12-week exercise intervention.
Fatigue is a common complaint amongst women diagnosed with breast cancer
(Bardwell & Ancoli-Israel, 2008) and can be experienced for many years after the
completion of treatment (Harrington, Hansen, Moskowitz, Todd, & Feuerstein, 2010).
Studies have shown positive improvements in fatigue levels when engaging in physical
activity after a diagnosis of breast cancer (Mock et al., 2005; Pinto, Dunsiger, &
Waldemore, 2013; Rabin, Pinto, Dunsiger, Nash, & Trask, 2009). For example, Mock
et al. found that women diagnosed with breast cancer reported a significant decrease
in fatigue after participating in physical activity in the form of a walking intervention.
Significant reductions in fatigue were also found for women who engaged in a
telephone-based exercise and relaxation intervention after a diagnosis of breast cancer
(Rabin et al., 2009). More recently, Pinto et al. examined the relationship between
participation in physical activity and fatigue in women who had completed treatment for
breast cancer. Women were assessed prior to receiving brief advice on physical
activity from a healthcare provider (baseline) then again at 3, 6 and 12 months. Women
who participated in at least 150 moderate minutes per week (min/week) of physical
activity at baseline and were able to maintain this level of physical activity for six
months, reported significant improvements to fatigue, compared to women who did not
participate in a minimum of 150 moderate min/week.
Participation in physical activity after a diagnosis of breast cancer has been
associated with improvements in physical functioning and quality of life (QoL). Pinto,
Trunzo, Reiss, and Shiu (2002) found that after the completion of treatment for breast
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cancer, higher levels of physical activity were associated with higher levels of physical
functioning. This association was stronger for women who participated in the
recommended level of physical activity (150 moderate min/week). Kolden et al. (2002)
also measured the benefits of engaging in physical activity in relation to QoL for
women diagnosed with breast cancer. They found that women who participated in a
group exercise program showed significant improvements in functional QoL including
physical, psychosocial, medical interaction, marital interaction and sexual subscales.
More recently, Pinto et al. (2013) assessed physical activity and QoL, including
physical, functional, social and emotional wellbeing, in women after a diagnosis of
breast cancer. Women participated in three months of brief telephone counseling for
physical activity and were followed up at three, six and 12 months to determine if
meeting the physical activity guidelines of 150 moderate min/week was associated with
psychosocial factors. The results from this study revealed that at three months, women
who reported participating in at least 150 min/week of physical activity also reported
significantly higher physical functioning and QoL compared to women who did not meet
the guidelines. This significant association was not found at the 6 and 12-month follow
up periods.
The relationship between physical activity and health related quality of life (HRQoL) in women diagnosed with breast cancer was examined by Harrison, Hayes and
Newman (2009a). This study found age-related differences between women who were
younger than 50 years of age and women who were 50 years of age or more. Younger
women who engaged in more than 3 MET hr/week reported higher overall HR-QoL
when compared to more sedentary women of the same age. Older women reported
similar levels of HR-QoL, regardless of the amount of physical activity they participated
in. The results from this study demonstrate that younger women experienced more
benefits if they engaged in more than 3 MET hr/week. A physical activity dose
response was not found to be associated with HR-QoL for women who were 50 years
of age or older.
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Some women report body image concerns after a diagnosis of breast cancer
(National Breast Cancer Centre, 2004). Pinto et al. (2003) found that after the
completion of treatment for breast cancer, reports of body image significantly improved
for women who engaged in a 12-week exercise program compared to women who did
not. In a meta-analysis, Duijts et al. (2011) reviewed seven studies that assessed the
effect of physical activity on body image for women diagnosed with breast cancer.
They reported that based on these seven studies, physical activity had a significant
positive effect on body image.
Psychological concerns, such as depression and anxiety, are frequently
reported in women after a diagnosis of breast cancer (Breast Cancer, 2015).
Psychological improvements have been reported for women who engage in physical
activity after a diagnosis of breast cancer, including to depression (Duijts et al., 2011)
distress and positive affect (Kolden et al., 2002) and anxiety (Rabin et al., 2009). Duijts
et al. reviewed six studies that assessed the effect of physical exercise interventions on
depression. The review revealed that physical exercise significantly improved
depression for women after a diagnosis of breast cancer. Kolden et al. found women
experienced a decrease in distress and an increase in positive affect after participating
in an exercise program. Rabin et al. (2009) reported that for breast cancer survivors,
anxiety, tension and overall mood disturbance were significantly reduced through a
combination of exercise and relaxation telephone interventions. Rabin et al. also found
an increase in the quality of sleep. Sleep is another concern reported by women after a
diagnosis of breast cancer, which often co-occurs with depression and pain (Bardwell
& Ancoli-Israel, 2008).

Recommended Levels of Physical Activity
The Australian Physical Activity and Sedentary Behaviour Guidelines
(Australian Government, Department of Health, 2014) provide a recommendation for
the level of physical activity required to obtain health benefits. The physical activity
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recommendations for adults between the ages of 18 and 64 years is 150 to 300
moderate min/week, which is equivalent to 75 to 150 vigorous min/week. These
guidelines are based on a recent review of the research on physical activity and health
risks completed by Brown et al. (2012). Brown et al. concluded that doing some level of
physical activity is better than no activity and that the most substantial health benefits
from physical activity occur within the range of 150 and 300 moderate min/week. The
lower end of the recommended physical activity range (150 moderate min/week) was
associated with benefits such as reducing the risk of cardiovascular disease. The
upper end of the range (300 moderate min/week) was associated with the prevention
of weight gain and prevention of some cancers. The guidelines also recommend
including muscle strengthening activities on two days a week.
There is currently no consensus regarding the optimal amount of physical
activity after a diagnosis of breast cancer. The Australian Association for Exercise and
Sport Science (AAESS) recommends that individuals engage in physical activity both
during and after treatment of all cancer types, suggesting 20 minutes of low to
moderate intensity physical activity, three to five times a week (Hayes, Spence,
Galvao, & Newton, 2009). Breast Cancer Network Australia (BCNA, 2014b)
recommends incorporating physical activity after a diagnosis of breast cancer by
gradually building up to a minimum of 150 moderate min/week, thereby meeting the
lower end of the range for physical activity guidelines for the general population
(Australian Government, Department of Health, 2014). Similar to the AAESS, the
BCNA (2014b) encourages physical activity both during and after treatment. They also
note that breaks from physical activity are important if a person is feeling unwell and
encourage individuals to engage in physical activity that is enjoyable.
The Cancer Council (2013) encourages all cancer survivors to stay physically
active and complete 30 minutes of moderate activity each day. After the completion of
active treatment for breast cancer, Brunet, Sabiston, and Meterission (2012)
recommend two to three sessions of resistance training, three 50-60 minutes sessions

34

of flexibility training, and three 30 minute sessions of aerobic physical activity per week.
Brunet et al. (2012) based their recommendations on a review of 30 intervention
studies, with the aim of providing specific recommendations for physical activity
programs and counseling for breast cancer survivors.
Although studies such as Brunet et al. (2012) have provided specific guidelines
regarding physical activity that take into account the type, intensity, frequency and
duration of physical activity, these recommendations may not be achievable or realistic
for all cancer survivors. The BCNA (2014b) guidelines may be better received by the
general breast cancer survivor community because of the lower duration of physical
activity recommended and the type of physical activity is not specified. Women can
therefore choose the type of activity to achieve the recommended 150 moderate
min/week.
Based on the findings from the studies in this literature review, health benefits
have been found for women diagnosed with breast cancer who engage in a minimum
of 3 MET hr/week, which is equivalent to approximately 55 moderate min/week. This is
a lower level of physical activity than recommended by the current guidelines for the
general population (Australian Government, Department of Health, 2014) and the
BCNA (2014b) for after a diagnosis of breast cancer. Participating in a minimum of 55
moderate min/week may be a realistic target for women who were previously inactive.
For women who are already physically active, 55 moderate min/week can act as a
baseline to build upon, noting that research has shown that participating in higher
levels of physical activity (i.e., 150 moderate min/week) is associated with greater
health benefits.

Participation in Physical Activity in Women Diagnosed with Breast Cancer
Participation in physical activity after a diagnosis of breast cancer has been
found to be associated with a number of health benefits. After a diagnosis of breast
cancer, however, some women reduce their level of physical activity or do not engage
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in a sufficient amount of physical activity, which could reduce their opportunity for
health benefits.
Changes in physical activity from before a diagnosis to after a diagnosis of
breast cancer have been examined. Milne, Gordon, Guilfoyle, Wallman, and Courneya
(2007) reported an average decrease in physical activity levels for women following a
diagnosis of breast cancer. Before diagnosis, 39% of women met the physical activity
guidelines compared to 13% of women during treatment. After treatment, physical
activity did not return to pre-diagnostic levels, with 31% of women meeting the
guidelines. Irwin et al. (2008) found that in women diagnosed with breast cancer, 28%
increased their level of physical activity from pre- to post-diagnosis, compared with
22% who reduced their physical activity and 24% who reported no change in their level
of physical activity. The remainder were inactive pre- and post-diagnosis. More
recently, Irwin et al. (2011) found that while 40% of women reported they had
increased their physical activity from pre- to post-diagnosis, 25% reported a decrease
and 35% reported no change in physical activity levels.
Other studies have assessed physical activity after a diagnosis of breast
cancer. When examining physical activity, some studies have not specified the stage of
treatment for participants and may include assessment of physical activity both during
and post treatment periods. Kwan et al. (2012) assessed the participation of moderate
and vigorous physical activity in women during active treatment for breast cancer. They
measured the level of change in physical activity that occurred between two and eight
month’s post-diagnosis, finding significant reductions in physical activity during this
period. Kim et al. (2011) followed the changes in physical activity that occurred for
women after a diagnosis of breast cancer. Physical activity was assessed before
surgery, two weeks after surgery and three and six months post-surgery. Some women
also received chemotherapy and radiotherapy as part of their treatment. Kim et al.
found that physical activity levels significantly reduced in the two weeks after surgery.
Physical activity then increased at both the three and six months post-surgery periods
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though did not return to pre-surgery levels. In a longitudinal study of physical activity
after a diagnosis of breast cancer, Emery, Yang, Frierson, Peterson, and Suh (2009)
found an initial increase in physical activity with a gradual decline in physical activity
over the five year follow up period after a diagnosis of breast cancer. Emery et al.
(2009) reported physical activity gradually increased during the initial 18 months after a
diagnosis of breast cancer. In the remaining 42 months of follow up, physical activity
gradually declined. Harrison, Hayes, and Newman (2009b) measured physical activity
participation at six, 12 and 18 months post breast cancer diagnosis. They found that
more than 80% of women reported to be engaging in physical activity at each of these
stages, however, 50% of these women did not meet the physical activity guidelines.
This study also reported that the average change in physical activity between six and
18 months after a diagnosis of breast cancer was not significant. However, individual
changes in physical activity levels were substantial, ranging from a decrease of 100
MET hr/week to an increase of 174 MET hr/week.
Some studies have specified the examination of physical activity to be after the
treatment of breast cancer, sometimes referring to women in this stage as breast
cancer survivors. Pinto et al. (2002) assessed the natural progression of physical
activity participation over twelve months after women had completed treatment. They
found that women’s participation in physical activity increased over the 12 months
following completion of treatment, but the increase was not significant. They also
reported that the level of physical activity after breast cancer treatment was below the
recommended physical activity guidelines of 150 moderate min/week. More recently,
Olson et al. (2014) assessed physical activity in 483 rural breast cancer survivors. On
average women had been diagnosed with breast cancer 39 months prior to taking part
in the study (SD = 21.5 months). Moderate and vigorous physical activity was
assessed. The total level of participation in physical activity was then categorised as
either meeting the physical activity guidelines of 150 minutes/week or not. Olson et al.
reported on average, women were participating in 78.28 min/week (SD = 6.7), with
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19.2% of women meeting the physical activity guidelines. Phillips et al. (2015) reported
on the physical activity levels of breast cancer survivors compared with healthy
controls. They objectively measured daily physical activity with an accelerometer and
categorised activity in to light, lifestyle, and moderate-vigorous intensity activities as
well as sedentary behaviour. Phillips et al. found that physical activity levels in
survivors of breast cancer were significantly lower than healthy participants. Breast
cancer survivors were found to have significantly less total daily physical activity (282.8
min/day vs. 346.9 min/day; including light, lifestyle, and moderate-vigorous intensity
activities combined) and significantly more sedentary behavior (555.5 min/day vs.
500.6 min/day). Although breast cancer survivors were found to participate in more
moderate-vigorous physical activity than healthy controls (21.6 min/day vs. 15.9
min/day), these levels did not meet the physical activity guidelines.

Factors Associated with Participation in Physical Activity After a Diagnosis of
Breast Cancer
Participation in physical activity after a diagnosis of breast cancer is associated
with a number of factors. Factors that are associated with higher levels of physical
activity after a diagnosis of breast cancer include social support (Alfano et al., 2009;
Emery et al., 2009; Pinto et al., 2002), personality characteristics including extraversion
and conscientiousness (Rhodes, Courneya, & Bobick, 2001), belief about the influence
of physical activity on breast cancer development and recurrence (Costanzo,
Lutgendorf, & Roeder, 2011) and self-efficacy (Phillips & McAuley, 2012; Pinto, Rabin,
& Dunsiger, 2009). Factors that have been found to reduce the likelihood of
participation in physical activity after a diagnosis of breast cancer include depression
(Emery et al., 2009), and being overweight or obese (Kwan et al., 2012). Treatment
related complications (Harrison et al., 2009b), treatment related side effects such as
fatigue and nausea (Courneya et al., 2008), and receiving chemotherapy compared to
other treatment regimes (Emery et al., 2009; Kwan et al., 2012) have been found to
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have a negative association with participation in physical activity in women diagnosed
with breast cancer. A brief summary of each of these studies is presented below.
Social support has been positively associated with physical activity in women
diagnosed with breast cancer (Alfano et al., 2009; Emery et al. 2009; Phillips &
McAuley, 2012; Pinto et al., 2002). Alfano et al. found a positive relationship between
physical activity and social support in breast cancer survivors. Women who reported an
increase in their level of physical activity after a diagnosis of breast cancer also
reported higher levels of social support compared to women who either decreased or
maintained their level of physical activity. In a five-year longitudinal study, Emery et al.
found that family support was associated with women sustaining their level of physical
activity in the first one to two years after a diagnosis of breast cancer. After a diagnosis
of breast cancer, higher levels of social support (e.g., having the chance to talk about
problems and invitations to social activities) reported by women, significantly predicted
participation in activity (Pinto et al., 2002).
Physical activity and personality dimensions have been examined in women
diagnosed with breast cancer (Rhodes et al., 2001). Rhodes et al. found that at posttreatment, higher scores on ‘extraversion’ and ‘conscientiousness’ was associated with
engagement in physical activity. Women who were in the action and maintenance
stages of physical activity, were more likely to be participating in physical activity
compared to women who were in the contemplating or preparation stages of physical
activity.
Women’s belief about the attribution of health-related behaviours to the
development and recurrence of breast cancer has been associated with participation in
physical activity (Costanzo et al., 2011). Costanzo et al. reported that breast cancer
survivors who believed that health-related behaviours contributed to the development
of breast cancer, or would prevent a reoccurrence of breast cancer, were more likely to
report an increase to their level of participation in physical activity.
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Self-efficacy has been found to have a positive association with participation in
physical activity in women diagnosed with breast cancer. Pinto et al. (2009) assessed
women’s participation in a 12-week exercise program. They found that exercise selfefficacy significantly predicted participation in the scheduled physical activity. An
increase in self-efficacy over a six-month period was found to be associated with an
increase in the level of physical activity for women diagnosed with breast cancer
(Phillips & McAuley, 2012).
Emery et al. (2009) found that depression and HR-QoL were associated with
participation in physical activity after a diagnosis of breast cancer. Psychological and
physical components of HR-QoL were measured with the Medical Outcomes StudyShort Form. Emery et al. reported that higher levels of depressive symptoms and lower
levels of psychological HR-QoL were associated with lower levels of physical activity
after a diagnosis of breast cancer. The physical component of HR-QoL was not found
to be associated with lower levels of physical activity.
The effects of treatment for breast cancer on participation in physical activity
have been examined in two studies (Emery et al., 2009; Kwan et al., 2012). Kwan et al.
investigated the association between active treatment types and change in physical
activity between two and six months post-breast cancer diagnosis. Women who
received chemotherapy as their only treatment for breast cancer showed the largest
decline in physical activity during treatment when compared to the treatment regimes
received by other women, including chemotherapy and radiotherapy combined and
radio-therapy alone. Women who received chemotherapy and radiotherapy combined
were found to have the next largest level of decline in physical activity, followed by
radiotherapy treatment alone. Women not undergoing active treatment reported the
smallest decline in the physical activity levels between two and 8 months post breast
cancer diagnosis. Emery et al. found a difference in the change in physical activity over
a five-year follow-up period in women who received chemotherapy compared to
women who did not. Women who received chemotherapy gradually increased then
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decreased their physical activity after 18 months. Women who did not receive
chemotherapy were found to gradually increase their physical activity in the first three
years, and then gradually decreased after the three-year follow up period. This study
found that treatment type predicted physical activity during the early months, however
participation in physical activity was similar in the later part of the study, regardless of
treatment type.
Participation in physical activity after a diagnosis of breast cancer has been
found to be associated with treatment related complications (Harrison et al., 2009b)
and treatment related side effects (Courneya et al., 2008). Women who experienced
treatment related complications were significantly more likely to report a decrease in
physical activity compared to women who did not experience treatment complications
(Harrison et al., 2009b). Treatment related side effects, including fatigue, nausea or
feeling sick, were the most commonly reported symptoms related to missing physical
activity sessions (Courneya et al., 2008).
An association between physical health and weight has been found in women
diagnosed with breast cancer. Kwan et al. (2012) found that weight influenced physical
activity, reporting that a decline in physical activity during treatment was significantly
associated with being overweight or obese.
The review of the literature on breast cancer and physical activity has shown
that participation in physical activity after a diagnosis of breast cancer can produce
positive health benefits and improve wellbeing. Although there is currently no
consensus for the optimal amount of physical activity after a diagnosis of breast
cancer, studies have shown that participating in as little as 55 moderate min/week is
associated with health benefits. After a diagnosis of breast cancer, however, some
women reduce their level of physical activity or do not engage in a sufficient amount of
physical activity. While a number of factors are associated with participation in physical
activity in women diagnosed with breast cancer, one factor that has not been examined
in women diagnosed with breast cancer is that of health literacy.
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Health Literacy
In this section, a description of health literacy, its meaning and measurement is
presented first. The research reporting on health literacy in the general population is
then discussed. Research reporting factors associated with health literacy is then
reviewed, including the relationship between health literacy and demographic factors,
health status, health outcomes and health behaviours. This is followed by a review of
the literature discussing the relationship between health literacy and physical activity.
There is no consensus on the definition of health literacy (Sørensen et al.,
2012). Earlier definitions, such as the American Medical Association (AMA) Ad Hoc
Committee on Health Literacy (AMA, 1999), draw on the individual’s ability to
comprehend and act on health information. The AMA state health literacy is a
collection of skills “…including the ability to perform basic reading and numerical tasks
required to function in the health care environment” (p. 553). The Institute of Medicine
(IOM, 2004) describe health literacy as a sequential process, defining health literacy as
“the degree to which individuals have the capacity to obtain, process, and understand
basic health information and services needed to make appropriate health decisions”
(p.5). While the AMA and IOM outline various components in health literacy, the scope
of these definitions is limited when compared to other definitions of health literacy, as
discussed below.
Sørensen et al. (2012) developed a description of health literacy that includes
the application of health literacy at all stages of life and health. Sørensen et al.
formulated a definition of health literacy based on the integration of a number of earlier
definitions: “health literacy is linked to literacy and entails people’s knowledge,
motivation and competences to access, understand, appraise, and apply health
information in order to make judgments and take decisions in everyday life concerning
healthcare, disease prevention and health promotion to maintain or improve quality of
life during the life course” (p. 3). Sørensen et al. consider accessing, understanding,
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appraising and applying health information to be the core competencies of health
literacy.
Nutbeam’s (1998) definition of health literacy includes factors that influence an
individual’s ability to manage their own health. Nutbeam (1998) defines health literacy
as “…cognitive and social skills, which determine the motivation and ability of
individuals to gain access to, understand and use information in ways which promote
and maintain good health.…” (p. 357). Nutbeam (2000) later described health literacy
as a sequence of levels that build upon one another: 1) functional health literacy is
having sufficient basic reading and writing skills; 2) interactive health literacy requires
advanced cognitive, literacy and social skills in order to find, understand and apply
health information; and 3) critical health literacy requires more advanced cognitive and
social skills to be able to critically analyse and use more personal control in health
related situations. Nutbeam (2000) developed these levels of health literacy from the
general literacy levels proposed by Freebody and Luke (1990).
These definitions of health literacy are limited in that they are based on the
skills and abilities of the individual and do not take account of the healthcare
environment in which the individual is situated. The next section outlines health literacy
within the broader context of the healthcare environment.
Health literacy and health literacy responsiveness.
It is crucial for the individual to be an active player within the healthcare system
(Nutbeam, 2008) if they are to effectively manage chronic health conditions. Nutbeam
(2000) highlights the influence of external sources on an individual’s health literacy,
proposing that health literacy is subject to external influences by means of
communication of health related information and messages. The way in which health
information and support is provided via the healthcare environment to people is
referred to as ‘health literacy responsiveness’ (Dodson, Good & Osborne, 2015).
An individual’s health literacy benefits from a bi-directional relationship between
the individual and the healthcare environment. Nutbeam (1998) states, “…By improving
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people’s access to health information and their capacity to use it effectively, health
literacy is critical to empowerment” (p. 357). The WHO states that the aim of health
literacy is to “…empower people…so that they can make better decisions about health
and improve skills in managing themselves” (WHO, 2013, pp. 22-23).
Measuring health literacy.
As the definition of health literacy has evolved, so too have the measures used
to assess health literacy. Three of the most commonly used measures of health literacy
are the Test of Functional Health Literacy in Adults (TOFHLA, Parker, Baker, Williams,
& Nurss, 1995), the Rapid Estimate of Adult Literacy in Medicine (REALM, Davis et al.,
1993) and the Newest Vital Sign (NVS, Weiss et al., 2005). The TOFHLA, REALM and
NVS assess basic health literacy abilities, such as the ability to read and understand
health information. The TOFHLA measures reading fluency, literacy and numeracy
skills, the REALM measures vocabulary recognition and pronunciation and the NVS
measures prose literacy, document literacy and numeracy. Baker (2006) noted that
measures such as the TOFHLA and REALM are practical for clinical settings, but can
often be mistaken as “markers for an individual’s overall ability” (p. 880). Baker (2006)
suggested that a more comprehensive measurement is required to assess overall
health literacy.
Population based health literacy studies have used health literacy measures
such as the Health Literacy Activities Literacy Scale (HALS, Rudd, Kirsch, &
Yamamoto, 2004) and the Adult Literacy and Life Skills Survey (ALLS, Australian
Bureau of Statistics [ABS], 2008). Both of these assess adult literacy in the following
domains: prose literacy, document literacy, numeracy and problem solving. A measure
of health literacy is derived from these domains that relate to the following health
activities: health promotion, health protection, disease prevention, health care
maintenance, and systems navigation.
Comprehensive measures that assess broader dimensions of health literacy
have been developed in recent years. Two examples include the Health Literacy
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Questionnaire (HLQ, Osborne, Batterham, Elsworth, Hawkins, & Butchbinder, 2013)
and the European Health Literacy Survey (HLS-EU, Sørensen et al., 2012). The HLQ
has nine subscales that measure nine separate components of health literacy: feeling
understood and supported by healthcare providers; having sufficient information to
manage my health; actively managing health; social support for health; appraisal of
health information; actively engage with healthcare providers; navigating the healthcare
system; find good health information; and understanding health information well
enough to know what to do. The HLS-EU, which was developed as part of the
European Health Literacy Project (Sørensen et al., 2012), also assesses multiple
dimensions of health literacy. The HLS-EU questionnaire contains 47 questions within
a 12-cell matrix: the ability to access, understand, appraise and apply health
information is assessed within three domains, which are healthcare, disease
prevention and health promotion.

Health Literacy in the General Population
A number of studies have assessed health literacy in the general population.
The Australian Bureau of Statistics (ABS, 2008) conducted a national survey in 2006
with the ALLS. They reported that 57% of Australians lack the basic health literacy
skills needed to function well in a health system (ABS, 2008). The ABS noted this
finding can be directly compared with the Canadian national health literacy survey,
which found that 55% of Canadians did not have the basic health literacy skills (ABS,
2008). Health literacy was assessed in 310 Victorians in Australia (Barber et al., 2009).
Of the 310 participants, 308 completed the NVS, 309 completed the TOFHLA and 310
completed the REALM measure. The study revealed that 6.8% were classified as
having inadequate health literacy based on the TOFHLA, 10.6% with the REALM, and
up to 26% with the NVS. Barber et al. (2009) suggested inadequate health literacy
might be underestimated within this sample as they were sourced from a private health
care setting and were living in a socioeconomically advantaged area. In another
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Australian study, Adams et al. (2009) found that inadequate health literacy, measured
by the NVS, was as high as 45.1%. This study used data from the Health Omnibus
Survey (N = 2824), which utilises a thorough random sampling method and may
therefore provide a more accurate representation of health literacy within the
population.
In a large-scale review of studies of health literacy conducted in the US
(published between 1963 to 2004), Paasche-Orlow, Parker, Gazmararian, NielsenBohlman and Rudd (2005) noted that the majority of the studies assessed health
literacy with either the TOFHLA or the REALM. The authors found that inadequate
health literacy ranged between 0 to 68% across the published studies and concluded
that the range was too broad to allow an estimate of national health literacy to be
determined.
Bostock and Steptoe (2012) assessed functional health literacy in 7857 adults,
aged 52 or older, in the United Kingdom (UK). Participants’ comprehension of a
medicine label was used to assess health literacy, finding 12.5% of participants had
inadequate health literacy. Von Wagner, Knight, Steptoe, and Wardie (2007) also
assessed health literacy in the UK in 759 adults aged 18-90 years, with a modified
version of the TOFHLA, finding that 11.4% had inadequate health literacy. Sørensen et
al. (2015) assessed health literacy across eight European countries with the HLS-EU
finding that up to 47% of participants had health literacy levels that are considered
inadequate or problematic.
Health literacy and the association with physical health and illness.
Bostock and Steptoe (2012) found that when compared to those with higher
levels of health literacy, lower levels of health literacy were associated with being more
likely to have a chronic disease, specifically asthma, stroke, diabetes and heart
disease. Zhang, Li, Fong, and Thumboo (2009) assessed health literacy with the
REALM, finding higher levels of health literacy were associated with lower levels of
disease activity and better physical functioning. Van der Heide et al. (2013) found
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higher levels of health literacy to be associated with reports of better physical and
general health amongst those aged 25 to 65, when measured with the HALS. Serper et
al. (2014) assessed health literacy with the TOFHLA, REALM and NVS. They found
that inadequate health literacy was associated with reports of poorer physical health
with all three measures. After Serper et al. adjusted for cognitive abilities, however,
they found the association was no longer significant. Smith et al. (2015) assessed
health literacy of older adults (55-74 years) with the NVS. They reported physical
functioning declined quicker over time for those with lower health literacy compared to
those with adequate health literacy.
Health literacy and the association with psychological factors.
Studies have revealed health literacy is also associated with psychological
factors. Zhang et al. (2009) measured health literacy with the REALM, reporting that
higher levels of health literacy were associated with higher levels of life satisfaction.
Wolf, Gazmararian, and Baker (2005) found that inadequate health literacy, measured
with the TOFHLA, is associated with reports of poor mental health. Van der Heide et al.
(2013) also found that inadequate health literacy is associated with reports of poor
mental health when measured with the HALS. Tokuda, Doba, Butler, and PaascheOrlow (2009) assessed health literacy with a single item ("How confident are you filling
out forms by yourself?"), finding that poor health literacy is associated with poor
psychological wellbeing. It could, however, be argued that the measurement of health
literacy used by Tokuda et al. (2009) is related to confidence as opposed to health
literacy. Bostock and Steptoe (2012) found poor health literacy is associated with more
depressive symptoms, as did Serper et al. (2014), who reported that lower levels of
health literacy were associated with reports of more depressive symptoms. Serper et
al. assessed health literacy with three different health literacy tools (TOFHLA, REALM
and NVS), finding each of these measures to be associated with depression. However,
after Serper et al. adjusted for cognitive abilities, the associations were no longer
significant.
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Health literacy and the association with hospitalisation and mortality.
A lower level of health literacy, measured with the TOFHLA, has also been
associated with health outcomes such as risk of hospitalisation (Baker et al., 2002) and
mortality (Baker, Wolf, Feinglass, & Thompson, 2008). Elderly individuals, aged 65
years and older, with inadequate health literacy were more likely to be hospitalised
(Baker et al., 2002). Limited health literacy was found to independently predict mortality
in adults older than 65 years (Baker et al., 2008). Bostock and Steptoe assessed the
health literacy of older adults aged 52 years and older with the short version of the
TOFHLA (S-TOFHLA). They revealed that the risk of mortality was higher in those with
lower levels of health literacy. This study reported that the proportion of deaths for
those in the highest health literacy category was 6.1%, compared to 9% for those in the
medium health literacy category, and 16% in the low health literacy category.
Health literacy and the association with health behaviours.
Health related behaviours have been found to be associated with health
literacy, including engagement with health practitioners (Smith, Dixon, Trevena,
Nutbeam, & McCaffery, 2009) and with lifestyles behaviours (Adams et al., 2013; Von
Wagner et al., 2007). These findings will be reviewed below.
Engagement with health practitioners is important for patients to understand
their personal diagnosis, treatment, prognosis and the requirement of self-management
strategies. Smith et al. (2009) assessed health literacy with the TOFHLA and the NVS.
They found that a higher level of health literacy was associated with being more likely
to engage with a practitioner and share personal responsibility for decision-making in
relation to health.
Consumption of fruit and vegetables has been found to be associated with
health literacy. Von Wagner et al. (2007) assessed health literacy with a modified
version of the TOFHLA. They reported that as health literacy increased, so too did the
likelihood of eating at least five portions of fruit and vegetables a day. Adams et al.
(2013), who assessed health literacy with the NVS, found that those with adequate
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health literacy were more likely to report consuming the recommended fruit and
vegetable intake when compared to those with inadequate health literacy.
Health-risk behaviours, including tobacco smoking and alcohol use, have been
reported to be associated with health literacy. Von Wagner et al. (2007) found that as
health literacy increased, the likelihood of being a non-smoker also increased. Lower
levels of health literacy were found by Adams et al. (2013) to be associated with higher
levels of alcohol use.
The association between health literacy and physical activity has been
examined (Adams et al., 2013; Bostock & Steptoe, 2012; Geboers, de Winter, Luten,
Jansen, & Reijneveld, 2014; Wolf, Gazmararian, & Baker, 2007). The next section of
this review will provide a separate overview of the research reporting on this
association, as it is the focus of the present research.

Health Literacy and the Association with Physical Activity
Several studies have reported an association between health literacy and
physical activity (e.g., Adams et al., 2013; Bostock & Steptoe, 2012; Geboers, et al.,
2014; Von Wagner et al., 2007; Wolf et al., 2007). These studies have assessed
functional health literacy and will be reviewed below.
Bostock and Steptoe (2012) assessed the association of health literacy with
physical activity in a cohort of older adults who had participated in the English
Longitudinal Study of Ageing (ELSA). Participants (N = 7857) were aged 52 years or
older. Health literacy was assessed with a four item test for functional health literacy,
by measuring participants understanding of written instructions for taking an asprin
tablet. Physical activity was measured based on participation in physical activity
measured at once a week or less than once a week. This study found that lower levels
of health literacy were associated with physical inactivity.
Health literacy and physical activity was assessed amongst older adults (N =
2923, M age= 71 years) who were new Medicare enrollees (Wolf et al., 2007). The S-

49

TOFHLA was used to measure health literacy and physical activity was measured
based on categories for participation in physical activity: less than once per week; one
to two times per week; three times per week; and four or more times per week. Wolf et
al. found that those who had inadequate health literacy were more likely to be
sedentary (physical activity less than once a week), compared to those with adequate
levels of health literacy. When adjusting for socioeconomic and demographic variables,
Wolf et al. reported that health literacy was not a significant predictor for physical
activity.
Adams et al. (2013) assessed health literacy and physical activity in 2824
participants aged 15 years and older. Health literacy was assessed with the Newest
Vital Sign (NVS), which assesses reading, numeracy and document skills. Health
literacy is classified as being either adequate, at risk of limited health literacy or
inadequate health literacy. Physical activity was assessed by asking participants to
report on the number of times, the duration and the level of physical activity they
participated in during the previous week. Participants level of physical activity was
categorised as being sufficient if they had completed at least 150 moderate min/week
and engaged in five or more sessions a week. Adams et al. found that participants who
were completing a sufficient level of physical activity were significantly more likely to
have adequate health literacy.
Health literacy and physical activity was measured amongst 759 adults aged 18
to 90 years (Von Wagner et al., 2007). Health literacy was measured with a modified
version of the TOFHLA and physical activity was measured by asking participants if
they had participated in any form of physical exercise in the previous seven days. Von
Wagner et al. found that participants who had adequate health literacy were more likely
to have exercised at least once in the week. Although, these findings were no longer
significant after adjusting for confounding variables including age, gender, education,
income and ethnicity.
Geboers et al. (2014) examined health literacy amongst 538 older adults (55
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years and older) and their compliance with physical activity guidelines. Health literacy
was assessed with three validated questions (Chew, Bradley, & Boykon, 2004) that
assessed participants’ subjective ability to read, understand and learn from written
health information and confidence in completing medical forms. Physical activity was
assessed with the Short Questionnaire to Assess Health-Enhancing Physical Activity
(SQUASH), with the aim to measure participant’s compliance with physical activity
guidelines (a minimum of 30 minutes of moderate activity per week on at least five
days of the week). This study revealed a marginally significant association (p = .053),
between inadequate health literacy and poor compliance with physical activity
guidelines.
Not all studies have found an association between health literacy and physical
activity. For example, Osborn, Paasche-Orlow, Bailey, and Wolf (2011) found an
indirect link between health literacy and physical activity in people diagnosed with
hypertension. Health literacy was significantly associated with health knowledge, health
knowledge was significant associated with self-efficacy and self-efficacy was
significantly associated with physical activity. Osborn et al. recommended that self-care
behaviours, such as engaging in physical activity, should be encouraged through
patient education programs that support the patient’s acquisition of health knowledge
and enhance self-efficacy.

Summary
Physical activity after a diagnosis of breast cancer has been shown to be
associated with health benefits to women. Studies have shown that physical activity
participation after a diagnosis of breast cancer can reduce the risk of breast cancer
recurrence (Holmes et al., 2005) and reduce the risk of all-cause and breast cancer
mortality (Irwin et al., 2008; Irwin et al., 2011; Sternfeld et al., 2009). Physical activity
after a diagnosis of breast cancer has been found to be associated with other physical
factors including fitness/vigor (e.g., Kolden et al., 2002), fatigue (e.g., Mock et al.,
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2005), body image (e.g., Pinto et al., 2003), psychological factors (e.g., Kolden et al.,
2002) and physical functioning and QoL (e.g., Harrison et al., 2009a).
The research has demonstrated that after a diagnosis of breast cancer, higher
levels of physical activity are associated with factors such as social support (e.g., Pinto
et al., 2002) and self-efficacy (Pinto et al., 2009), for example. Factors associated with
being less likely to participate in physical activity after a diagnosis of breast cancer
include treatment related concerns (e.g., Courneya et al., 2008), poor physical health
and depressive symptoms (Emery et al., 2009).
Health literacy has been found to be associated with participation in physical
activity (Adams et al., 2013; Bostock & Steptoe, 2012; Geboers et al., 2014; Wolf et al.,
2007). A comprehensive review of the literature found no studies that have assessed
the relationship between health literacy and physical activity in women diagnosed with
breast cancer.
Examining the association of health literacy and physical activity after a
diagnosis of breast cancer is an important step toward providing support for women.
Consequently, healthcare providers may improve women’s opportunity to increase their
health benefits through physical activity.

Present Research
The focus of the present study was to examine the relationship between
physical activity and health literacy in women diagnosed with breast cancer. An
exploratory analysis was conducted to examine which of the nine Health Literacy
Questionnaire scales predicted physical activity in women diagnosed with breast
cancer. The primary aim of the study was to examine whether Nutbeam’s (2000) three
levels of health literacy (functional, interactive, and critical health literacy) are useful in
describing a relationship between health literacy and physical activity in women
diagnosed with breast cancer. In particular, we aimed to examine whether functional
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health literacy, interactive health literacy, and critical health literacy predicted physical
activity in women after the completion of treatment for breast cancer. We also
examined the level of participation in physical activity before diagnosis, after the
completion of treatment for breast cancer and the change between these two points.
Participants’ responses to questions about health literacy and physical activity
were obtained via a telephone interview conducted between six and 18 months after
completion of their treatment for breast cancer. Subjective health literacy was
assessed using the Health Literacy Questionnaire (HLQ, Osborne et al., 2013).
According to Osborne et al. Nutbeam’s three levels of health literacy are linked to the
nine HLQ scales as follows: 1) functional health literacy is linked to HLQ scales
‘understanding health information well enough to know what to do’, ‘having sufficient
information to manage health’ and ‘finding health information’; 2) interactive health
literacy is linked to HLQ scales ‘feeling understood and supported by healthcare
providers’, ‘actively manage health’, ‘social support for health’, ‘engaging with
healthcare providers’, ‘navigating the health system’, and ‘finding health information’;
and 3) critical health literacy is linked to HLQ scales ‘appraisal of health information’,
‘actively manage health’ and ‘social support for health’.
Physical activity was assessed with questions from the Active Australia Survey
(AAS, AIHW, 2003). Participants were asked to report on their physical activity for a 7day period in the following categories: walking, moderate intense physical activity and
vigorous intense physical activity.
Based on previous research showing a relationship between functional health
literacy and physical activity in the general population (e.g., Adams et al., 2013;
Geboers et al., 2014), we predicted that functional health literacy would be associated
with physical activity in women diagnosed with breast cancer. The extent to which each
of Nutbeam’s three levels of health literacy predict physical activity is also examined.
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An Overview of the Remainder of this Thesis
The remainder of this thesis comprises of three main sections: The submitted
manuscript, extended discussion with references, and the appendices. The appendices
include the ethics approvals, a copy of the HLQ licence, an extended methodology,
additional analyses and discussion not included in the manuscript and evidence of the
journal submission. An overview of each section is provided below:
•

The submitted manuscript is titled: Health Literacy and Physical Activity in
Women Diagnosed with Breast Cancer was submitted to the PsychoOncology Journal. The manuscript includes a condensed version of the
studies methodology, results and discussion.

•

The extended discussion is a more detailed version of the discussion from
within the manuscript and also has a complete listing of references cited in
the study.

•

The appendices comprises of the following sections:
o

A copy of the ethics approvals is provided for the University of
Newcastle (H-2013-0340) and for the Central Coast Local Health
District Research Office (0514-026C).

o

A copy of the HLQ Licence is provided co-jointly approved by the
Deakin University and Monash University. Approved term for use of
the HLQ was dated 1/9/13 to 31/12/15.

o

The extended methodology section provides a more detailed version
of the studies methods than what is contained within the manuscript.

o

Additional analyses and results that were not included in the
manuscript are provided. This section also provides a discussion
based on the additional analyses and results.

o

A copy of the scope, author guidelines and evidence for journal
submission is provided.
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Abstract
Objective
Physical activity after a diagnosis of breast cancer is associated with many health benefits.
Health literacy has been shown to relate to physical activity, but there is limited research on this
relationship. The aim of this study was to explore the relationship between health literacy and physical
activity in women diagnosed with breast cancer. Specifically, we examined which of Nutbeam’s three
levels of health literacy (functional, interactive, and critical health literacy) predicted physical activity in
women who have completed treatment for breast cancer.
Methods
Participants were women (N = 36) who had attended a local cancer care centre for breast cancer
treatment. During a telephone interview conducted 6 to 18 months after completion of treatment, women
completed a measure of health literacy and reported on their engagement in physical activity.
Results
Results showed that health literacy predicted physical activity after breast cancer treatment. Of
the three levels of health literacy proposed by Nutbeam, functional health literacy was shown to be the
most important predictor of physical activity.
Conclusions
These findings highlight the role of health literacy in physical activity in women diagnosed with
breast cancer and have implications for targeted supportive physical activity interventions.

Keywords: breast cancer, health literacy, oncology, physical activity, recovery
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Health Literacy and Physical Activity in Women Diagnosed with Breast Cancer

Background
Breast cancer is the most commonly diagnosed cancer in Australian women [1], with the number
of new cases each year expected to continue to increase [2]. Earlier detection and better treatment regimes
have led to an increase in the five-year survival rate for women from 72% in 1982, to 89% in 2011 [3].
Women who undergo treatment for breast cancer report many related concerns and side effects that can
be quite debilitating. Some women may experience anxiety and depression [4]. Fatigue is a common
complaint and can be experienced for many years after the completion of treatment [5], often cooccurring with depression, pain and sleep-disturbance [6]. Other reported concerns relate to a decrease in
sexual interest, sexual functioning and body image [7].

Physical Activity and Breast Cancer
Physical activity has been associated with better health outcomes for women diagnosed with
breast cancer, including reduced risk of breast cancer recurrence [8], all-cause mortality [9-11] and breast
cancer mortality [8,10]. Other benefits associated with physical activity for women diagnosed with breast
cancer include improvement in fatigue levels [e.g., 12], physical functioning [13,14], functional quality of
life [13], and quality of sleep [15]. Women who participate in physical activity after a diagnosis of breast
cancer have also reported a decrease in depression, stress and anxiety [13,15,16], and improvements in
body image [16,17].
Although there is no consensus for an optimal amount of physical activity after a diagnosis of
breast cancer, Breast Cancer Network Australia [18] recommend gradually building up to 150 minutes of
moderate exercise per week (min/week), where moderate is defined as requiring effort to perform but still
able to hold a conversation [19]. This level of physical activity is much the same as the lower level of the
recommended guidelines for the general population, which is 150 to 300 moderate min/week for adults
aged 18 to 64 years [20]. After a diagnosis of breast cancer, however, some women do not engage in a
sufficient amount of physical activity, which could reduce their opportunity for health benefits.
Milne et al. [21] reported that only 13% of women were meeting the physical activity guidelines
during treatment for breast cancer and 31% were meeting guidelines after treatment. Harrison et al. [22]
assessed participation in physical activity at 6, 12 and 18 months post breast cancer diagnosis. They
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found that although more than 80% of women were engaged in physical activity at each of these stages,
half of them did not meet physical activity guidelines.
Breast cancer survivors have been found to engage in significantly less physical activity than
healthy controls (282.8 min/day vs. 346.9 min/day; including light, lifestyle, and moderate-vigorous
intensity activities combined) and significantly more sedentary behavior (555.5 min/day vs. 500.6
min/day) [23]. Compared with healthy controls, breast cancer survivors were found to participate in more
moderate-vigorous physical activity (21.6 min/day vs. 15.9 min/day), but these levels did not meet
physical activity guidelines.

Health Literacy and Physical Activity
Health literacy has been defined by Nutbeam [24] as ‘…cognitive and social skills, which
determine the motivation and ability of individuals to gain access to, understand and use information in
ways which promote and maintain good health.’ (p. 357). Nutbeam [25] proposed three sequential levels
of health literacy that build upon one another: 1) functional health literacy is having sufficient basic
reading and writing skills; 2) interactive health literacy requires advanced cognitive, literacy and social
skills in order to find, understand and apply health information; and 3) critical health literacy requires
more advanced cognitive and social skills to be able to critically analyse and use more personal control in
health-related situations.
Functional health literacy has been associated with physical activity in non-cancer studies. In
older adults, low levels of health literacy were associated with physical inactivity [26] and higher levels
of sedentary behaviour [27]. Inadequate health literacy has also been associated with poor compliance
with physical activity guidelines in older adults [28]. In a community-based sample aged 15 years and
older, those who engaged in sufficient levels of physical activity were more likely to have adequate health
literacy [29].

Present Research
A comprehensive review of the literature found no studies that have assessed the relationship
between health literacy and physical activity in women diagnosed with breast cancer. The aim of the
present research was therefore to examine the relationship between health literacy and physical activity in
women who had completed treatment for breast cancer. Specifically, we examined Nutbeam’s [25] three
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levels of health literacy (functional, interactive, and critical health literacy) in women diagnosed with
breast cancer and the extent to which each of these levels of health literacy predict physical activity. We
also examined women’s participation in physical activity after the completion of treatment for breast
cancer. Based on previous research showing a relationship between health literacy and physical activity in
the general population [26-29], we predicted that health literacy would be associated with physical
activity in women diagnosed with breast cancer.

Method
Participants
Thirty-six women diagnosed with breast cancer (stages I-V) (Mean age = 58 years, SD = 9.11,
range: 39-69) were recruited from a regional, publicly funded, cancer care centre. Women were invited to
participate if they were between 18 and 69 years of age and had completed treatment (no longer receiving
active treatment) between 6 and 18 months prior to taking part in the study. Women who were receiving
hormonal therapy were included in the study. All women who met the eligibility criteria (N = 127) were
invited to participate via an information pack, which consisted of an information statement describing the
research and a consent form. A total of 41 women expressed interest in participating (32%). Of the five
women who were not included in the final sample, two could not be contacted, one was outside the 6-18
month post treatment criterion, one withdrew from the study as she was unable to find time to complete
the interview and one reported physical activity data that was more than four standard deviations from the
sample mean. Women were offered a $AUD10 voucher for participating in the research.
Measures
Health literacy. Health literacy was assessed using the Health Literacy Questionnaire (HLQ)
[30], a self-report measure that provides a multi-dimensional assessment of health literacy needs and
abilities. The HLQ consists of 44 items from which nine scales are constructed. The HLQ scales have
strong to very strong psychometric properties [30], including good construct validity and reliability [31].
According to Osborne et al. [30], Nutbeam’s three levels of health literacy are linked to the nine
HLQ scales as follows: 1) functional health literacy is linked to ‘understanding health information well
enough to know what to do’, ‘having sufficient information to manage health’ and ‘finding health
information’; 2) interactive health literacy is linked to ‘feeling understood and supported by healthcare
providers’, ‘actively manage health’, ‘social support for health’, ‘engage with healthcare providers’,
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‘navigating the healthcare system’, and ‘finding health information’; and 3) critical health literacy is
linked to ‘critical appraisal of health information’, ‘actively manage health’ and ‘social support for
health’.
Physical activity. Physical activity was assessed using questions from the Active Australia
Survey (AAS), which has good reliability, face validity, criterion validity and acceptability [32].
Participants are asked to report on their physical activity for a 7-day period in each of the following
categories: moderate intense physical activity (e.g., gentle swimming); vigorous intense physical activity
(e.g., jogging); and walking for at least 10 minutes, for recreation, exercise or to get to and from places
(categorised as moderate activity). The ‘Compendium of Physical Activities’ [33], which equates the
physical activity type to an associated Metabolic Equivalent Task (MET) value (e.g., high impact
aerobics = 7.3 METs), was used to classify moderate and vigorous activities reported by participants.
Procedure
Recruitment took place between January 2014 and October 2015, with participants having
completed active treatment between July 2013 and April 2015. The same assessor conducted a single
telephone interview with each participant between 6 and 18 months after completion of breast cancer
treatment. During the interview, participants provided demographic information, completed the HLQ, and
reported on their participation in physical activity for each of the previous 7 days.
Ethics approval was obtained from the Central Coast Local Health District (CCLHD) Research
Office and the University of Newcastle, Australia, Human Research Ethics Committee. In order to
maintain the privacy of hospital patient records, a CCLHD employee was required to undertake the
recruitment process.
Data manipulation and analysis
Statistical analysis was performed using SPSS V.22. [34]. For physical activity, minutes
engaged in walking, moderate and vigorous activities were summed over each day of the 7-day period of
reporting. Total weekly physical activity was calculated by weighting vigorous activity minutes by two to
convert them to moderate minutes (e.g., 30 vigorous min = 60 moderate min) and summing over the three
categories (walking, moderate, and vigorous) of activity. The total physical activity minutes were then
used as the dependent variable for the analyses.
Scores on the HLQ were used to create a score for each of Nutbeam’s three levels of health
literacy (functional, interactive, and critical health literacy). This was achieved by firstly converting the
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raw scores of the nine HLQ scales to z-scores. The z-scores for the relevant HLQ scales were then
averaged to create a single score for each of Nutbeam’s levels.
Pearson’s correlations were used to assess the relationship between physical activity and
functional, interactive, and critical health literacy. Stepwise regression was used to determine the relative
importance of the health literacy levels in predicting physical activity.

Results
A summary of basic demographic characteristics of the sample and type of treatment completed
is presented in Table 1. All participants completed more than one treatment (15 completed all four
treatments, 18 completed three, and 3 completed two). Preliminary analysis showed there were no
associations between the demographic variables and either health literacy scores or level of physical
activity.
The mean total level of moderate physical activity over the 7-day period prior to interview
reported by participants was 220 min/week (SD = 160, range = 0−610 moderate min/week). This
included walking (M = 120, SD = 101), moderate activity (M = 65, SD = 108) and vigorous activity (M =
17, SD = 37, which converts to 35 moderate minutes with rounding). The majority of participants (58%)
met the national guidelines of a minimum of 150 moderate min/week, 36% were physically active but did
not meet the guidelines, and 6% were inactive/sedentary.
Health literacy scores for each of the nine scales of the HLQ are presented in Table 2. Pearson
correlations between each health literacy scale and physical activity are also shown. There were
moderately strong positive correlations between physical activity and ‘actively manage health’,
‘understanding health information well enough to know what to do’, ‘having sufficient information to
manage health’, ‘feeling understood and supported by healthcare providers’ and ‘navigating the
healthcare system’. Higher levels of health literacy were associated with higher levels of physical activity.
Scores for Nutbeam’s three levels of health literacy were also associated with physical activity. Moderate
positive correlations were found between physical activity and ‘functional health literacy’ (r = .474, p <
.01) and ‘interactive health literacy’ (r = .443, p < .01). A weak but significant positive correlation
between physical activity and ‘critical health literacy’ was also found (r = .358, p < .05). Higher levels of
functional, interactive and critical health literacy were associated with higher levels of physical activity.
Stepwise regression analysis was used to determine the relative contribution of each of
Nutbeam’s three levels of health literacy to the prediction of physical activity after completion of
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treatment for breast cancer. The results are presented in Table 3. Both interactive and critical health
literacy were excluded from the model, leaving functional health literacy as the only significant predictor,
explaining 22% of the variance in physical activity.
Further analysis was conducted to examine which of the three HLQ scales corresponding to
functional health literacy predict physical activity after the completion of treatment for breast cancer.
Stepwise regression with ‘understanding health information well enough to know what to do’, ‘having
sufficient information to manage health’ and ‘finding health information’ as predictors and physical
activity as the criterion revealed that ‘understanding health information well enough to know what to do’
and ‘finding health information’ were excluded from the final model, with ‘having sufficient information
to manage health’ explaining 26% of the variance in physical activity (see Table 3).

Discussion
The aim of the present study was to examine health literacy and physical activity in women who
had completed treatment for breast cancer. It is the first study of which we are aware to report on the
relationship between health literacy and physical activity in women after the completion of treatment for
breast cancer.

Physical activity after the completion of treatment
Women in this study reported participating in an average of 220 moderate min/week of physical
activity after the completion of treatment. The average level of physical activity in Australian women
aged 18 and over is 207 minutes of physical activity a week [35]. When averaged over the age categories
closest to the ages of women in the present study (35-74), the Australian average is 225 min/week, which
is just 5 minutes more than in the current sample. The proportion of Australian women aged 18 and over
meeting the national guidelines is 41.5% [35]. A higher proportion of women in the sample from this
study (58%) were meeting the national physical activity guidelines. This differs from previous research
showing that breast cancer survivors participate in significantly less physical activity than healthy
controls [23]. These differences may be due to the measurement and categorisation of physical activity
expenditure. Phillips et al. [23] assessed physical activity with an objective measure (accelerometer) and
categorised energy expenditure into light, moderate-vigorous and lifestyle activities. The present study
captured subjective reports of physical activity categorised as moderate or vigorous activity, as well as

62

walking at a moderate level of energy expenditure. Lower levels of energy expenditure (light) and
lifestyle activities were not assessed.
Relationship between health literacy and physical activity after treatment for breast cancer
We examined the associations between Nutbeam’s functional, interactive and critical health
literacy and physical activity. Each of the three health literacy levels was related to physical activity after
breast cancer treatment. When assessing the relative contribution of the three levels of health literacy to
the prediction of physical activity, interactive and critical health literacy were excluded from the model,
leaving functional health literacy as the only significant predictor of physical activity after treatment.
Previous studies in the general population have also found a positive association between physical
activity and basic health literacy abilities, such as reading and understanding information [26-29]. The
present findings suggest this association is also important in women who have been diagnosed with breast
cancer.
Further analysis of functional health literacy using stepwise regression showed that ‘having
sufficient information’ was the only HLQ scale that significantly predicted physical activity in the final
model. These findings indicate that for women in this study, a sufficient level of knowledge to make
decisions and manage one’s condition is related to participation in physical activity after breast cancer
treatment. Women who feel they do not have a sufficient amount of health information may struggle to
implement self-care strategies, such as physical activity.

Implications for provision of health care
The present results show that health literacy is a significant predictor of physical activity in
women diagnosed with breast cancer. Of the three levels of health literacy proposed by Nutbeam [25],
functional health literacy appears to be the most important component in this relationship. This finding
has implications for healthcare providers. Administration of the HLQ scales corresponding to functional
health literacy may be a useful way of screening individuals who may benefit from provision of resources
to assist in finding, understanding and having sufficient information to manage health. At the most basic
level, simply asking patients if they are confident they have sufficient quality health information in order
to manage their health and health problems, may assist the practitioner in identifying patients who require
additional support. Women who are identified as not having sufficient information to manage their health
may be less likely to engage in self-care behaviours such as physical activity. These women can be
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directed to resources that are sensitive to their health literacy needs.
For healthcare providers supporting women diagnosed with breast cancer to participate in
physical activity, the manner in which health information is communicated needs to be considered. The
Centre for Disease Control (CDC) advocates for health professionals to use ‘plain language’ to help
patients understand and use health information [36]. Krug [37] suggests a number of methods to
communicate with people after a diagnosis of cancer, including providing visuals, repeating the intended
message, using concise information with fewer key points and using teach-back methods to review the
patient’s understanding. These strategies may assist patients in the implementation of self-care strategies,
such as physical activity.

Limitations and future directions
The results of this study are based on a relatively small sample, primarily due to participants
being sourced from one regional cancer treatment centre. Difficulties in recruiting young adult cancer
survivors have been reported [38]. Even the most successful methods of recruitment, mail-out and
approaching in-person at an oncology clinic, resulted in only 1% and 8%, respectively, of cancer
survivors enrolling in their study [38]. In the current study we identified 127 potential participants and
achieved a response rate of 32%. While one-on-one recruitment has been found to be a preferred method
of recruitment in previous research, this was not an option in the present study, due to ethical
considerations.
The results of the present study are encouraging in terms of identifying the relationship between
health literacy and physical activity in women diagnosed with breast cancer. A large-scale multi-site
study is now required to establish the generalisability of the present results to the wider population of
women diagnosed with breast cancer.
This study did not include a control group to compare physical activity levels in women with and
without breast cancer. While we were interested in the level of participation in physical activity in women
after the completion of treatment for breast cancer, the main aim of the study was to examine the
association between health literacy and physical activity in women diagnosed with breast cancer. As
noted above, the existence of published Australian norms allowed us to compare the present sample with
the established norms and show that the average level of physical activity of women in this study after the
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completion of treatment is very similar to the average physical activity levels of women in the general
population.
This study used self-report measures to assess health literacy and participation in physical
activity. While it is acknowledged that self-report measures may be less precise than objective measures,
self-report measures are flexible in what they can evaluate and may be less taxing on the participant. The
AAS measures physical activity participation for the ‘previous week’. This indicates a limitation as other
factors may influence physical activity reported for a ‘previous week’ as opposed to a ‘typical week’.
Future research could establish whether physical activity recorded by an objective measure has a similar
relationship with health literacy as that found here. Similarly, objective and self-report methods of
assessing health literacy could be used in a future research to examine whether the relationship between
physical activity and health literacy is the same regardless of method of assessment.

Conclusion
The results of this study show that health literacy is related to the level of physical activity in
women after the completion of treatment for breast cancer. Women who reported higher levels of
functional health literacy also reported higher levels of physical activity. These findings highlight the
importance of ensuring women diagnosed with breast cancer are provided with, and are able to
understand, information concerning engagement with physical activity after a diagnosis of breast cancer.
As the CDC guidelines advocate, health professionals can help by providing information, both verbal and
written, to patients in ‘plain-language’. Health professionals who identify patients that are not engaging in
physical activity may recommend they attend an educational intervention that is sensitive to the health
literacy needs and abilities of patients. Ultimately, supporting women to engage in physical activity after
a diagnosis of breast cancer may increase the likelihood of them achieving benefits to their health.
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Table 1.
Participant Characteristics

n (%)
Breast Cancer Treatment
Surgery

35 (97)

Radiotherapy

34 (94)

Chemotherapy

24 (67)

Hormonal treatment

27 (75)

Education (highest level)
Diploma or degree

15 (42)

High school

11 (31)

TAFE/equivalent
Attended high school (not completed)

9 (25)
1 (3)

Employment Status
Casual/part-time

12 (33)

Full-time

9 (25)

Not working

4 (11)

Retired

10 (28)

Student

1 (3)

Country of Birth
Australia
Other

29 (81)
7 (19)

Relationship Status
Married/in relationship

19 (53)

Single/separated/divorced

17 (47)
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Table 2.
Mean Score (and Standard Deviation) for each Health Literacy Scale and its Correlation with Physical
Activity
Health Literacy Scale

Mean (SD)

Feeling understood and supported by healthcare providers

3.38 (.53)

.441**

Having sufficient information to manage health

3.22 (.51)

.528**

Actively manage health

3.27 (.49)

.478**

Social support for health

3.43 (.47)

.180

Critical appraisal of health information

3.06 (.50)

.146

Engage with healthcare providers

4.08 (.68)

.241

Navigating the healthcare system

4.00 (.54)

.413*

Finding health information

3.99 (.58)

.287

Understanding health information well enough to know what to do

4.24 (.49)

.451**

*p < .05. **p < .01.

Pearson r
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Table 3.
Stepwise Regression Results for Health Literacy as a Predictor of Physical Activity
R2

Adjusted-R2

df

F

B

p

95% CI

.22

.20

1,34

9.84*

88

.004

31, 146

Interactive

excluded

.468

Critical

excluded

.681

82

.001

Understanding health information

excluded

.161

Finding health information

excluded

.827

Nutbeam’s Health Literacy Level
Functional

Health Literacy Scale
Having sufficient information

.26

.24

1,34

Note. df, degrees of freedom. B, unstandardised coefficient. CI, confidence interval.
*p < .01.

11.93*

34, 130
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Extended Discussion

Physical activity after a diagnosis of breast cancer is associated with health
benefits. Health literacy has been shown to relate to health behaviours, but there is
limited research on the relationship between health literacy and physical activity. The
aim of the present study was to examine the relationship between physical activity and
health literacy in women diagnosed with breast cancer. An exploratory analysis was
conducted to examine which of the nine HLQ scales predicted physical activity in
women diagnosed with breast cancer. We also examined whether Nutbeam’s (2000)
three levels of health literacy (functional, interactive, and critical health literacy) were
useful in describing a relationship between health literacy and physical activity in
women after breast cancer treatment. Specifically, we assessed which of Nutbeam’s
three levels of health literacy predicted physical activity in women who have completed
treatment for breast cancer. The level of participation in physical activity after the
completion of treatment for breast cancer as well as the change in physical activity
from before diagnosis to after the completion of treatment for breast cancer is
presented.

Physical Activity After the Completion of Treatment for Breast Cancer
Women in this study reported participating in an average of 220 moderate
min/week after the completion of treatment. The average level of physical activity in
Australian women aged 18 and over is 207 minutes of physical activity a week (ABS,
2013). When averaged over the age categories closest to the ages of women in the
present study (35-74), the Australian average is 225 min/week, which is just 5 minutes
more than in the current sample. This differs from previous research showing that
breast cancer survivors participate in significantly less physical activity than healthy

74

controls (Phillips et al., 2015). These differences may be due to Phillips et al. (2015)
using an objective measure (accelerometer) that assessed different physical activity
categories (light, lifestyle and moderate-vigorous). The present study captured
subjective reports of physical activity that included walking, moderate and vigorous
physical activity, but not lower levels of energy expenditure (i.e., light and lifestyle).
On average, physical activity for women in this sample after the completion of
treatment for breast cancer was consistent with the Australian Physical Activity and
Sedentary Behaviour Guidelines of 150 to 300 moderate min/week (Australian
Government, Department of Health, 2014). Women were also meeting the
recommendations of Breast Cancer Network Australia of achieving 150 moderate
min/week of physical activity (BCNA, 2014). The proportion of Australian women aged
18 and over meeting the national guidelines is 41.5% (ABS, 2013). A higher proportion
of women in the sample from this study (58%) were found to be meeting the national
physical activity guidelines.
The findings also revealed that while the majority of women were engaged in
physical activity, a proportion of the sample were either insufficiently active, according
to the guidelines (i.e., insufficient levels of physical activity, 36%), or inactive/sedentary
(6%). These findings are consistent with Harrison et al. (2009b) who found that while
more than 80% of women were engaged in physical activity at six, 12 and 18 months
post breast cancer diagnosis, 50% of these women did not meet the physical activity
guidelines.

Relationship Between Health Literacy and Physical Activity After Completion of
Treatment
Health literacy questionnaire.
In a preliminary investigation, we examined the relationship between health
literacy, based on the nine HLQ scales, and physical activity after the completion of
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treatment for breast cancer. We also examined which of the nine HLQ scales predicted
physical activity in women after breast cancer treatment.
The results revealed a positive relationship between several domains of health
literacy and physical activity after the completion of treatment. Results are presented in
Table D.5.2. in the appendices (p. 138). Five of the nine HLQ scales were significantly
correlated with physical activity: women who reported higher levels of ‘having sufficient
information to manage health’, ‘navigating the healthcare system’, ‘actively managing
health’, ‘understanding health information well enough to know what to do’ and ‘feeling
understood and supported by healthcare providers’, also reported higher levels of
physical activity. These findings suggest that the health literacy abilities of the
individual (e.g., understanding health information) as well as external factors (e.g.,
healthcare provider support) are important in supporting engagement in physical
activity after the completion of treatment.
The regression analysis revealed two of these associated scales (‘having
sufficient information to manage health’ and ‘actively managing health’) were significant
predictors of physical activity levels after completion of treatment for breast cancer.
The regression results are presented in Table D.5.4. in the appendices (p. 143). These
findings indicate that engaging in physical activity after breast cancer treatment is
influenced by having sufficient knowledge to manage one’s condition. Physical activity
levels are also influenced by a woman’s ability to take responsibility for, and actively
(as opposed to passively) manage, her own healthcare. Women who feel they do not
have a sufficient amount of health information and do not actively manage their own
health care may struggle to implement self-care strategies, such as physical activity,
that could lead to health benefits. From the health care provider’s perspective, it is
important to ensure that patients are provided with enough information to manage their
own health and are empowered to take responsibility for managing their own health
care. This may assist patients in the implementation of self-care strategies, such as
physical activity.
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Previous studies in the general population have also found an association
between health literacy and physical activity (Adams et al., 2013; Bostock & Steptoe,
2012; Geboers et al., 2014). These studies reported a relationship between physical
activity and basic health literacy abilities such as reading and understanding health
information. The findings from this exploratory analysis that examined the nine HLQ
scales and physical activity indicate that in addition to basic health literacy (i.e., the
HLQ scale ‘understanding health information’), other components of health literacy may
also be associated with physical activity.
Nutbeam’s health literacy levels.
Primary investigations for this study examined Nutbeam’s (2000) functional,
interactive and critical health literacy as predictors of physical activity in women after
the completion of treatment for breast cancer. Results are presented in Table D.5.5. of
the appendices (p. 148). When assessed separately, each of the three health literacy
levels was found to predict physical activity after breast cancer treatment. When
assessing the relative contribution of the three levels of health literacy, interactive and
critical health literacy were excluded from the model, leaving functional health literacy
as the only significant predictor of physical activity after treatment. This is likely due to
the high correlations between the three levels of health literacy, as assessed with the
HLQ, demonstrating they are highly related constructs.
Previous studies in the general population have also found a positive
association between physical activity and basic health literacy abilities, such as reading
and understanding information (Adams et al., 2013; Bostock & Steptoe, 2012; Geboers
et al., 2014; Wolf et al., 2007). The present findings suggest this association is also
important in women who have been diagnosed with breast cancer.
Further analysis of functional health literacy using stepwise regression showed
that ‘having sufficient information to manage health’ was the only HLQ scale that
significantly predicted physical activity in the final model (see Table D.5.5. in the
appendices, p.148). These findings indicate that for women in this study, a sufficient
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level of knowledge to make decisions and manage one’s condition is related to
participation in physical activity after breast cancer treatment. Women who feel they do
not have a sufficient amount of health information may struggle to implement self-care
strategies, such as physical activity.

Change in Physical Activity from Before Diagnosis to After Treatment
We assessed the change in physical activity from before diagnosis to after
treatment, with participants’ self-reported level of physical activity before diagnosis
collected retrospectively. The results showed that at the group level there was an
overall decrease in the level of physical activity from before diagnosis to after
treatment, although the difference was not significant. (For paired-samples t-test result,
refer to p. 130 of the appendices).
Milne et al. (2007) reported a significant decrease in physical activity from
before diagnosis to after treatment for women diagnosed with breast cancer. However,
we cannot directly compare their findings with our study due to the methodological
differences. Milne et al. assessed recreational and household physical activity, while
our research captured recreational and some transportation physical activity. Milne et
al. also assessed moderate and strenuous (strenuous is the same as vigorous)
activities, while we assessed moderate, vigorous and walking activities.
The lack of a significant change in physical activity levels from before diagnosis
to after completion of treatment in the present study may be partly due to the small
sample size. It is important to note, however, that there was a large range in the
change in physical activity reported by the women in this study. Results for the change
level of physical activity from before diagnosis to after treatment is presented in Figure
D.5.1 (p. 136 of the appendices). Some women reduced their level of physical activity
(a maximum decrease of 580 moderate min/week), whereas others increased their
level of physical activity (up to an increase of 380 moderate min/week). The lack of
significant change may also be due to potential recall bias of physical activity, as
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women were asked to recall their physical activity levels retrospectively.

The Relationship Between Health Literacy and Change in Physical Activity
We explored the relationship between health literacy (with the nine HLQ scales)
after treatment and change in physical activity from before diagnosis to after the
completion of treatment. Results for the correlations are presented in Table D.5.2. in
the appendices, p. 138. The results showed a significant positive correlation between
change in physical activity and the HLQ scale ‘understanding health information well
enough to know what to do’. Understanding health information was also found to
predict change in physical activity over time (see Table D.5.4. in the appendices, p.
143). These results demonstrate that women who scored higher in ‘understanding
health information’ after treatment for breast cancer also reported a positive change in
physical activity over time.

Implications for Provision of Health Care
The present results show that health literacy is a significant predictor of physical
activity in women diagnosed with breast cancer. Based on the findings of preliminary
investigations, of the nine HLQ scales, ‘having sufficient information to manage health’
and ‘actively managing health’ were significant predictors of physical activity levels
after completion of treatment for breast cancer. The HLQ scale ‘understanding health
information’ was found to predict change in physical activity over time. Administration
of these three HLQ scales may be a useful way of screening patients who may benefit
from the provision of resources to assist in having access to and understanding health
information in order to actively manage their health.
Based on the findings from the primary investigations, of the three levels of
health literacy proposed by Nutbeam (2000), functional health literacy appears to be
the most important component in this relationship. This finding has implications for
healthcare providers. Administration of the HLQ scales corresponding to functional
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health literacy may be a useful way of screening individuals who may benefit from
provision of resources to assist in finding, understanding and having sufficient
information to manage health. At the most basic level, simply asking patients if they are
confident they have sufficient quality health information in order to manage their health
and health problems, may assist the practitioner in identifying patients who require
additional support. Women who are identified as not having sufficient information to
manage their health may be less likely to engage in self-care behaviours such as
physical activity. These women can be directed to resources that are sensitive to their
health literacy needs.
For healthcare providers supporting women diagnosed with breast cancer to
participate in physical activity, the manner in which health information is communicated
needs to be considered. The Centre for Disease Control (CDC) advocates for health
professionals to use ‘plain language’ to help patients understand and use health
information (CDC, 2015). Krug (2013) suggests a number of methods to communicate
with people after a diagnosis of cancer, including providing visuals, repeating the
intended message, using concise information with fewer key points and using teachback methods to review the patients understanding. These strategies may assist
patients in the implementation of self-care strategies, such as physical activity.

Limitations and Future Directions
The results of this study are based on a relatively small sample, primarily due to
participants being sourced from one regional cancer treatment centre. Difficulties in
recruiting young adult cancer survivors have been reported (Rabin, Horowitz, &
Marcus, 2013). Even the most successful methods of recruitment, mail-out and
approaching in-person at an oncology clinic, resulted in only 1% and 8%, respectively,
of cancer survivors enrolling in their study (Rabin et al., 2013). In the current study we
identified 127 potential participants and achieved a good response rate (32%). While
one-on-one recruitment has been found to be a preferred method of recruitment in
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previous research, this was not an option in the present study, due to ethical
considerations.
The results of the present study are encouraging in terms of identifying the
relationship between health literacy and physical activity in women diagnosed with
breast cancer. A large-scale multi-site study is now required to establish the
generalisability of the present results to the wider population of women diagnosed with
breast cancer.
This study did not include a control group to compare physical activity levels in
women with and without breast cancer. While we were interested in the level of
participation in physical activity in women after the completion of treatment for breast
cancer, the main aim of the study was to examine the association between health
literacy and physical activity in women diagnosed with breast cancer. As noted above,
the existence of published Australian norms allowed us to compare the present sample
with the established norms and show that the average level of physical activity of
women in this study after the completion of treatment is very similar to the average
physical activity levels of women in the general population.
Before diagnosis reports were collected retrospectively, from six to 18 months
after the completion of treatment for breast cancer. Although it must be acknowledged
that participants providing retrospective reports may be influenced by current
experiences (e.g., the cancer experience) as well as memory and social expectations,
it should also be noted that it is the only possible method for collecting information
about a time point prior to diagnosis. Future research could aim to assess before
diagnosis physical activity closer to the time of diagnosis. By definition, this data would
still be collected retrospectively, but it would be less susceptible to memory influences
compared with a longer time period. A longitudinal design could then be used to follow
participants’ physical activity throughout the treatment phase (e.g., at 3 monthly
intervals), on completion of treatment and at 6 and 12-month follow-ups.
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This study used self-report measures to assess health literacy and participation
in physical activity. While it is acknowledged that self-report measures may be less
precise than objective measures, self-report measures are flexible in what they can
evaluate and may be less taxing on the participant. Future research could establish
whether physical activity recorded by an objective measure has a similar relationship
with health literacy as that found here. Similarly, objective and self-report methods of
assessing health literacy could be used in a future research to examine whether the
relationship between physical activity and health literacy is the same regardless of
method of assessment.
Three of the nine HLQ scales were found to predict physical activity in the
women in this sample. These findings are based on an exploratory analysis only.
Although these findings are encouraging, the number of predictors for the small sample
size means that the results should be interpreted with caution.

Conclusion
The results of this study show that health literacy is related to the level of
physical activity in women after the completion of treatment for breast cancer. Findings
from the exploratory investigations show that women who reported higher levels of
having sufficient health information and the ability to actively manage their health also
reported higher levels of physical activity. Findings from the exploratory analyses also
show that women who reported higher levels of understanding health-related
information also reported an increase in physical activity from before diagnosis to after
treatment. While these results are important, they are based on preliminary
investigation and results should be interpreted with caution due to the small sample
size.
The findings of the main analyses are more promising and show that women
who reported higher levels of functional health literacy also reported higher levels of
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physical activity. These findings highlight the importance of ensuring women diagnosed
with breast cancer have access to quality health information, and are able to
understand information concerning engagement with physical activity after a diagnosis
of breast cancer. As the CDC guidelines advocate, health professionals can help by
providing information, both verbal and written, to patients in ‘plain-language’. Health
professionals who identify patients that are not engaging in physical activity may
recommend they attend an educational intervention that is sensitive to the health
literacy needs and abilities of patients. Carers, family or friends may also be
encouraged to engage in educational interventions to support patient learning.
Ultimately, supporting women to engage in physical activity after a diagnosis of breast
cancer through meeting their functional health literacy needs, may increase the
likelihood of them achieving benefits to their health.
The present results also suggest that the interactive and critical levels of health
literacy in Nutbeam’s (2000) theory may be less important than functional health
literacy in contributing to physical activity after a diagnosis of breast cancer. Interactive
and critical health literacy both require advanced cognitive and social skills to
understand, critically analyse and apply health information. Our results suggest that if
women are provided with health information that is specific to their needs (e.g.,
regarding participation in physical activity after a diagnosis of breast cancer), they may
not necessarily require additional health literacy skills in order to apply the health
information. Improving women’s knowledge of the benefits of participating in physical
activity after a diagnosis of breast cancer may be sufficient, or at the very least a first
step, to encourage them to engage in physical activity.
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Research Ethics Committee is provided. Reference Number: H-2013-0340.
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B.1. Health Literacy Questionnaire Licence
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The Deakin University and Monash University retain the rights to the
Health Literacy Questionnaire. Deakin University administers the licences on
behalf of the owners. A copy of the licence is provided detailing whom the
licence is provided to and the licence term of use, dated 1/9/13 to 31/12/15.

Appendix C Extended Methodology
C.1. Participant recruitment
Additional detail outlining the methods for recruiting participants is
provided. This also includes a flow chart for the stages of participant
recruitment.
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C.2. Recruitment materials
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A copy of the recruitment materials is provided, including: 1) the
information statement; 2) consent form; and 3) information that was included in
the flyer.

C.3. Interview protocol

p. 118

Additional interview protocol is provided. This includes information about
the recording of participant’s personal details, contacting participants after
receiving their consent, the telephone interview, as well as informational
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p. 121
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C.5. Data not included in the analysis

p. 125

Information is provided concerning the data that were collected but not
included in the final analyses or manuscript. This includes demographic data
and physical activity data.

Appendix D Extended Analyses and Discussion
D.1. Extended analyses and discussion

p. 127

This section presents an extended analyses and discussion, some of
which was included in the manuscript and supplementary analyses and
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discussion that was not. Both the analyses and the associated discussion is
provided within each of the subheadings.

Appendix E

Journal Submission

E.1. Scope of Psycho-Oncology Journal

p. 149

A copy of the journals aims and scope is provided.

E.2. Guidelines for Authors.

p. 150

A copy of the guidelines for authors is provided.

E.3. Evidence of journal submission
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The manuscript was submitted to the Psycho-Oncology Journal. A copy of the
submission confirmation is provided.
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APPENDIX A.1.
Ethics Approval: Human Research Ethics Committee, The University of
Newcastle

HUMAN RESEARCH ETHICS COMMITTEE

Notification of Expedited Approval

To Chief Investigator or Project

Doctor Kerry Chalmers

Supervisor:
Cc Co-investigators / Research Students:

Ms Sue McConaghey
Miss Leigh Plummer

Re Protocol:

Physical activity changes after breast
cancer diagnosis: the role of health
literacy

Date:

09-Dec-2013

Reference No:

H-2013-0340

Date of Initial Approval:

05-Dec-2013

Thank you for your Response to Conditional Approval (minor amendments) submission to the
Human Research Ethics Committee (HREC) seeking approval in relation to the above protocol.

Your submission was considered under Expedited review by the Chair/Deputy Chair.

I am pleased to advise that the decision on your submission is Approved effective 05-Dec-2013.
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In approving this protocol, the Human Research Ethics Committee (HREC) is of the opinion that the
project complies with the provisions contained in the National Statement on Ethical Conduct in Human
Research, 2007, and the requirements within this University relating to human research.

Approval will remain valid subject to the submission, and satisfactory assessment, of annual progress
reports. If the approval of an External HREC has been "noted" the approval period is as determined
by that HREC.

The full Committee will be asked to ratify this decision at its next scheduled meeting. A
formal Certificate of Approval will be available upon request. Your approval number is H-2013-0340.

If the research requires the use of an Information Statement, ensure this number is inserted at
the relevant point in the Complaints paragraph prior to distribution to potential
participants You may then proceed with the research.

Conditions of Approval

This approval has been granted subject to you complying with the requirements for Monitoring of
Progress, Reporting of Adverse Events, and Variations to the Approved Protocol as detailed below.

PLEASE NOTE:
In the case where the HREC has "noted" the approval of an External HREC, progress reports and
reports of adverse events are to be submitted to the External HREC only. In the case of Variations to
the approved protocol, or a Renewal of approval, you will apply to the External HREC for approval in
the first instance and then Register that approval with the University's HREC.

•

Monitoring of Progress

Other than above, the University is obliged to monitor the progress of research projects involving
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human participants to ensure that they are conducted according to the protocol as approved by the
HREC. A progress report is required on an annual basis. Continuation of your HREC approval for
this project is conditional upon receipt, and satisfactory assessment, of annual progress reports. You
will be advised when a report is due.

•

Reporting of Adverse Events

1. It is the responsibility of the person first named on this Approval Advice to report adverse
events.
2. Adverse events, however minor, must be recorded by the investigator as observed by the
investigator or as volunteered by a participant in the research. Full details are to be
documented, whether or not the investigator, or his/her deputies, consider the event to be
related to the research substance or procedure.
3. Serious or unforeseen adverse events that occur during the research or within six (6)
months of completion of the research, must be reported by the person first named on the
Approval Advice to the (HREC) by way of the Adverse Event Report form (via RIMS
at https://rims.newcastle.edu.au/login.asp) within 72 hours of the occurrence of the event or
the investigator receiving advice of the event.
4. Serious adverse events are defined as:
o

Causing death, life threatening or serious disability.

o

Causing or prolonging hospitalisation.

o

Overdoses, cancers, congenital abnormalities, tissue damage, whether or not they
are judged to be caused by the investigational agent or procedure.

o

Causing psycho-social and/or financial harm. This covers everything from perceived
invasion of privacy, breach of confidentiality, or the diminution of social reputation,
to the creation of psychological fears and trauma.

o

Any other event which might affect the continued ethical acceptability of the project.

5. Reports of adverse events must include:
o

Participant's study identification number;

o

date of birth;
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o

date of entry into the study;

o

treatment arm (if applicable);

o

date of event;

o

details of event;

o

the investigator's opinion as to whether the event is related to the research
procedures; and

o

action taken in response to the event.

6. Adverse events which do not fall within the definition of serious or unexpected, including
those reported from other sites involved in the research, are to be reported in detail at the
time of the annual progress report to the HREC.

•

Variations to approved protocol

If you wish to change, or deviate from, the approved protocol, you will need to submit an Application
for Variation to Approved Human Research (via RIMS at https://rims.newcastle.edu.au/login.asp).
Variations may include, but are not limited to, changes or additions to investigators, study design,
study population, number of participants, methods of recruitment, or participant information/consent
documentation. Variations must be approved by the (HREC) before they are
implemented except when Registering an approval of a variation from an external HREC which has
been designated the lead HREC, in which case you may proceed as soon as you receive an
acknowledgement of your Registration.

Linkage of ethics approval to a new Grant

HREC approvals cannot be assigned to a new grant or award (ie those that were not identified on the
application for ethics approval) without confirmation of the approval from the Human Research Ethics
Officer on behalf of the HREC.

Best wishes for a successful project.

Professor Allyson Holbrook

102

Chair, Human Research Ethics Committee

For communications and enquiries:

Human Research Ethics Administration
Research Services
Research Integrity Unit
The Chancellery
The University of Newcastle
Callaghan NSW 2308
T +61 2 492 17894
F +61 2 492 17164
Human-Ethics@newcastle.edu.au

RIMS website - https://RIMS.newcastle.edu.au/login.asp

Linked University of Newcastle administered funding:
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APPENDIX C.1.
Extended Methodology: Participant Recruitment

Ethics approval was obtained from the Central Coast Local Health District
(CCLHD) Research Office and the University of Newcastle, New South Wales
Australia, Human Research Ethics Committee. Based on agreement with the CCLHD
Research Office, a CCLHD employee was required to undertake recruitment in order to
maintain the privacy of all hospital patients. Women were offered a $10 voucher for
taking part in the research.
Participants were recruited over 22 months from January 2014 to October
2015. As per inclusion criteria, women were invited to participate if they were between
the ages of 18 and 69 years and had completed treatment between six and 18 months
prior to taking part in the study. Women that were receiving hormonal treatment were
included in the study.
Patient records were obtained via the ARIA oncology scheduling system, which
held the most accurate records for patients that had completed radiotherapy treatment.
These patient records were reviewed to ensure that patients met the inclusion criteria:
received treatment for breast cancer; completed radiotherapy; and were aged 18 to 69
years. The CHARM system was then used to verify if these identified patients were no
longer receiving other active treatments and were still engaged with the Central Coast
Cancer Centre (CCCC). Patients were then provided with an information pack at their
next oncology or radio-oncology appointment, or were sent the information pack in the
post. The information pack consisted of an information statement and consent form. A
self-addressed, stamped envelope was provided in the information pack for patients to
then return the consent form to the CCCC. Women also learnt about the study through
other methods, including directly from their Breast Cancer Nurses, cancer-related
workshops and informational flyers at the CCCC. Interested parties, such as the local
YWCA Encore group, were also provided with information packs.
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A total of 127 information packs were distributed directly to patients that met the
criteria for the study. One woman replied stating that she did not wish to take part in
the study and one woman replied stating that she did not meet the criteria for age. A
total of 41 women expressed an interest in the study by returning their consent forms
(response rate of 32%). After receiving consent forms, the researchers could not make
contact with two women. A total of 39 women could be contacted for the interview. One
of the 39 women was found to be outside of the 6-18 month post treatment criteria and
one woman withdrew, as she was unable to find time to complete the interview. A total
of 37 women completed the interview. Data from one of the 37 participants was
excluded from the final analysis (for further information, see the section concerning the
exclusion of this participant’s data, see p.128). See Figure C.1.1. below for the flow
chart for participant recruitment.

Identified participants

127 information packs
distributed

41 expressed an interest
Participant’s response

2 replied without consent
84 did not respond

39 were contacted
Contacting participants after
receiving consent

2 women could not be contacted

One woman withdrew
Interview phase

One woman did not meet criteria
37 women completed the
interview

Data included in research

Figure C.1.1. Flow chart of participant recruitment.

36 participants’ data were
included in the research
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APPENDIX C.2.
Extended Methodology: Recruitment Materials

1) Information Statement
The information statement formed part of the recruitment information pack. It
was a formal invitation to take part in the research and contained information about the
purpose of the research, the criteria, what participants would be asked to do, the
possible risks and benefits, how privacy would be protected and how to participate.
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Dr Kerry Chalmers
School of Psychology
FACULTY OF SCIENCE AND INFORMATION TECHNOLOGY

University Drive, CALLAGHAN NSW 2308, Australia
Telephone 61 + 2 + 4921 5757
Fax 61 2 + 4921 6906
e-mail: Kerry.Chalmers@newcastle.edu.au
WEBSITE: http://www.newcastle.edu.au/school/psychology/

Information Statement for the Research Project:
Physical Activity Changes after Breast Cancer Diagnosis: The Influence of Health
Literacy
Research Team: Kerry Chalmers and Leigh Plummer
Document Version 3 dated 14/03/2014

You are invited to participate in the research project identified above, which is being conducted
by Leigh Plummer, Clinical-Health Doctorate student from the School of Psychology at the
University of Newcastle.

The research is part of Leigh Plummer’s studies at the University of Newcastle, supervised by
Kerry Chalmers from the School of Psychology, University of Newcastle.

Why is the research being done?
Previous research has shown that after a cancer diagnosis, some people increase their physical
activity while others decrease their physical activity. Research has shown that there are many
different reasons why this happens.
This study will investigate whether the ability to seek, understand and use health information
has an influence on physical activity levels.
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By participating in this research, you will be contributing information for research, with an aim to
assist in improving the health care of breast cancer patients.

Who can participate in the research?
We are seeking women who are aged between 18-69 years who have been diagnosed with
breast cancer and have completed active treatment within the last six to eighteen months. This
research would like to include women who may still be undergoing hormonal treatment.

What choice do you have?
Participation in this research is entirely your choice. Only those people who give their informed
consent will be included in the project. Whether or not you decide to participate, your decision
will not disadvantage you.

If you do decide to participate, you may withdraw from the project at any time without giving a
reason and have the option of withdrawing any data that identifies you.

What would you be asked to do?
If you choose to participate, you will firstly need to complete the consent form.
The researcher, will require your basic details when you consent to the research – your name
and telephone number. This is so the researcher can contact you in order to complete the
interview questionnaire over the phone. When contact has been made between you and the
researcher, you will be able to complete the questionnaire over the phone at that point, or
organise another time that is suitable for you.
As outlined in the consent form, you will also be asked to provide your postal address if you
would like to receive a $10 voucher for completing the interview and if you would like to receive
a summary of the results once the research is complete. You may supply your email address if
you wish to receive a summary of the results via email instead.
During the telephone interview, you will be asked to complete a series of questions. Firstly, you
will be asked some questions about your age, when you were diagnosed, your stage of cancer,
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the treatment you received, and if you have a family history of breast cancer. After this, you will
be asked a series of questions related to your personal health and healthcare experiences and
about your level of physical activity.
When the telephone interview has finished, you will be sent your $10 voucher for participating.
Once this phone interview has been completed, you will not be asked to do anything else for the
study.

How much time will it take?
The telephone interview should take approximately 20-30 minutes to complete.

What are the risks and benefits of participating?
We cannot promise you any benefit from participating in this research. However, this project
aims to contribute to the wider community by exploring the importance of Physical Activity and
Health Literacy for breast cancer patients. If it is shown to be important, then we hope to be able
to identify individuals that may require additional support in the practice of Physical Activity in
breast cancer patients.
The researchers are aware that for some people, discussing personal information may feel
uncomfortable or may cause some distress. At the end of the questionnaire you will be asked to
rate your distress levels based on completing the questionnaire. You will also be asked if you
would like to receive any additional support and how to obtain support. The Cancer Helpline
(Ph: 13 11 20) is a number that will also be provided to you for support.

How will your privacy be protected?
Any information collected by the researchers that might identify you will be stored securely and
only accessed by the researchers, unless you consent otherwise, except as required by law.
Data will be retained for at least 5 years in a locked filing cabinet in the Chief Investigator’s
office at The University Newcastle.
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During your interview, your responses will be entered on to a paper based response form by the
researcher. After your phone interview, your responses will then be transferred into a secure
computer. Your confidentiality will be ensured, as your name will be replaced with a numerical
code. This means that your data will not be identifiable.

With your consent, your name and contact details will be kept separate from the data, for two
reasons:
1. In order to receive your $10 voucher after completing the telephone interview.
2. In order to receive a summary of the research results once it has been completed.
If you choose “yes” for either or both options on the consent form, then your details will be
added to a separate list that will be kept on a secure computer. If you choose “no” for either or
both of the options, then your details (name and address) will not be added to the separate
listing.

How will the information collected be used?
It is proposed that the research and results will be written as a thesis and submitted to the
University of Newcastle, as well as be published in a scientific research journal. It is important
for you to be aware that any individual information will not be identified in any reports arising
from the project.

If you have consented to your details being kept in order for you to receive a summary of the
results, then you will receive this at the end of the study.

What do you need to do to participate?
Please read this Information Statement and be sure you understand its contents before you
consent to participate. If there is anything you do not understand, or you have questions,
please contact the researchers.
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If you would like to participate, please complete the attached Consent Form and place it in the
supplied sealed envelope in order to maintain your privacy. You can then either return it by post,
or return it in person to the Central coast Cancer Centre at Gosford Hospital.

Further information
If you would like further information please contact the Chief Investigator, Kerry Chalmers, on
4921 5757 at The University of Newcastle.
Thank you for considering this invitation.
Kerry Chalmers
Project Supervisor

Leigh Plummer
Student Researcher
Complaints about this research
This project has been approved by the University’s Human Research Ethics Committee,
Approval No. H- 2013-0340
Should you have concerns about your rights as a participant in this research, or you have a
complaint about the manner in which the research is conducted, it may be given to the
researcher, or, if an independent person is preferred, to the Human Research Ethics Officer,
Research Office, The Chancellery, The University of Newcastle, University Drive, Callaghan
NSW 2308, Australia, telephone (02) 49216333, email Human-Ethics@newcastle.edu.au.
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2) Consent form
The consent form was included in the recruitment information pack. If women
consented to participate in the study, they completed the consent form and returned it
to the CCCC.
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Dr Kerry Chalmers
School of Psychology
FACULTY OF SCIENCE AND INFORMATION TECHNOLOGY

University Drive, CALLAGHAN NSW 2308, Australia
Telephone 61 + 2 + 4921 5757 Fax 61 2 + 4921 6906
e-mail: Kerry.Chalmers@newcastle.edu.au
WEBSITE: http://www.newcastle.edu.au/school/psychology/

Consent Form for the Research Project:
Physical Activity Changes after Breast Cancer Diagnosis: The Influence of Health
Literacy
Research Team: Kerry Chalmers and Leigh Plummer
Document Version 1 dated 19/07/2013
I agree to participate in the above research project and give my consent freely. I have provided
my contact phone number below in order to participate in the telephone interview.

I understand that the project will be conducted as described in the Information Statement, a
copy of which I have retained.

I understand I can withdraw from the project at any time and do not have to give any reason for
withdrawing.

I understand that my personal information will remain confidential to the researchers.

I have had the opportunity to have questions answered to my satisfaction.

Contact Phone Number: __________________________

My preferred time/s of day to be contacted is/are: ______________________________
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My preferred day/s of the week to be contacted is/are: __________________________

Print Name:

_________________________________________________________

Signature:

________________________________ Date: _____________________

In addition to giving my consent to take part in the above research, I agree to provide my postal
address and/or email address so that:

•

I can receive my $10 voucher via post (if yes, please supply postal address below)
☐ Yes ☐No

•

I can receive a summary of the results after the research has been completed (if yes,
please supply postal address or email address below)
☐ Yes ☐ No

Address: __________________________________________________________________

Email Address: _____________________________________________________________
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3) Information flyer
Information included in the recruitment flyer is provided below.

•

The University of Newcastle, School of Psychology, is conducting research
with women who have completed breast cancer treatment.

•

Research title: Physical activity after breast cancer diagnosis: the role of health
literacy.

•

The research will be exploring the changes made to physical activity after
completing breast cancer treatment and if health literacy influences these
changes.

•

We are looking for women between the ages of 18 and 69 years who have
completed active breast cancer treatment within the last 6 - 18 months. You
are eligible to participate if you are still undergoing hormonal treatment.

•

If you are interested, please ask reception for an information pack. If you have
any questions, please contact Chief Investigator, Kerry Chalmers, on (02) 4921
5757 or email Student Researcher, Leigh Plummer, at
leigh.plummer@uon.edu.au

•

This project has been approved by the University Research Ethics Committee,
Approval No. H – 2013 - 0340
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APPENDIX C.3.
Extended Methodology: Interview Protocol

Recording Participant Information
After receiving the returned consent form, the assessor recorded participant
information in an electronic Excel spreadsheet that was password secured. The
spreadsheet was developed to record participant’s name, contact number, email
address, preferred day and time for the interview and if they requested the $10 voucher
and/or summary. The interview database kept a record of participants that requested
additional information about living well and exercise after cancer. At the end of the
interview, participant’s names were replaced with a numerical code. Participants who
had opted to receive a summary of the research were added to a separate Excel list,
so that they would be sent a summary of the research findings.
Contacting Participants After Receiving Consent
In order to conduct the interview, the assessor made contact with the participant
on the nominated day and time. If a participant was unable to complete the interview
upon initial contact, they could nominate another time to be contacted for the interview.
Participants had the option to withdraw at any stage without penalty.
Telephone Interview
The telephone interview typically took between 30 and 45 minutes to complete.
Responses from participants were recorded on a paper based ‘telephone interview and
response form’. Responses from each participant were collected in a single telephone
interview conducted by the same assessor. The interview began by ensuring that the
participant met the eligibility criteria (see Appendix C.4. for a copy of the initial
questions in the interview). Participants then reported on their physical activity and
health literacy for two time points: 1) currently, at time of interview (i.e., after completion
of treatment); and 2) prior to diagnosis, obtained retrospectively during the same
interview.
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After responding to all health literacy and physical activity questions, all
participants were asked if they would like to receive information relating to living well
after cancer and physical activity and breast cancer (see descriptions in the section
‘post-interview’ resources for participants’ p. 120). Participants were also asked if they
would like to receive information about how to access additional support services.
Information was provided to participants only if it was requested.
At the end of the interview, participants were asked to rate their level of distress
based on completing the interview. Distress levels were measured in order to screen
participants who may have experienced discomfort due to the sensitive nature of the
content in the interview. Participants were asked to rate their distress with the following
question: “Can you please indicate the level of distress that you may have experienced
during this telephone interview? Please base your response on a scale of 0-10, where
0 means that the interview caused you no distress at all and 10 means that the
interview caused you an intense amount of distress”. In order to interpret the
significance of the distress score provided by the participant, this study used the
National Comprehensive Cancer Network (NCCN) clinical guidelines for the “Distress
Thermometer and Problem List” (NCCN, 2014a). A response of 0-3 is considered to be
low and a response of 4-10 is considered to be moderate to high. Moderate to high
scores may require additional professional support (NCCN, 2014a). If participants
reported a score of 4 or more, they were encouraged to access support through the
Cancer Council Helpline [Phone: 13 11 20], the CCLHD psychological services [Phone:
(02) 4320 9816] or were asked to identify a support person that could provide them
with support after the interview. The participants in this study all reported a score
between 0 and 3.
a

National Comprehensive Cancer Network (NCCN, 2013). NCCN Clinical Practice
Guidelines in Oncology (NCCN Guidelines): Distress Management. Version 1.2014.
Retrieved from http://williams.medicine.wisc.edu/distress.pdf
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Post-Interview Resources for Participants
Cancer Council’s “Living well after cancer” booklet
The Cancer Council produced the “Living Well After Cancer” booklet as a guide
for cancer survivors, their family and friends (Cancer Council, 2012). It contains
information about emotional and social aspects, side effects, staying healthy as well as
information about legal, financial and workplace concerns. The “Living Well After
Cancer” booklet can be obtained as a hard copy or can be downloaded for free at:
http://www.cancer.org.au/content/about_cancer/ebooks/Living%20well%20
after%20Cancer.pdf
Breast Cancer Network Australia “Exercise and Breast Cancer”
The “Exercise and breast cancer” booklet was designed to provide information
to women about exercising after a diagnosis of breast cancer. A hard copy of the
booklet can be ordered from the Breast Cancer Network Australia (BCNA) website or
can be downloaded at the following link:
https://www.bcna.org.au/media/2129/bcna_exercise_and_breast_
cancer_booklet_0.pdf
Coles Corporate Group Gift Voucher
The vouchers were purchased online through the Coles Corporate Group Pty
Ltd. The $10 gift cards were activated online by the researchers prior to being sent to
the participant. If participants requested a voucher when they completed their consent
form, a voucher was posted to the participant after completing the interview. Coles
corporate group gift card vouchers can be ordered from:
https://corporate.giftcards.com.au/Account/LogOn?ReturnUrl=%2f
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APPENDIX C.4.
Extended Methodology: Pre-Clinical Interview Questions

INTERVIEW CODE:________________
Telephone Interview Script
READ: “Hello __________________, my name is Leigh Plummer and I’m from The University of
Newcastle. I’m calling about the research you have chosen to participate in about physical activity and
health literacy. The telephone interview should take between 20 and 30 minutes. Is this a convenient
time for you to complete the telephone interview?”

☐Yes

[PROCEED TO QUESTION AT THE END OF THIS PAGE]

☐No

“Would you like to schedule another time to complete the interview?”

☐Yes

[ORGANISE ANOTHER TIME AND ADD NAME TO THE CALL-BACK LIST]

☐No

“Would you still like to participate in this research?”

☐Yes

“Thank you, I will call you back within about 7 days”. [RECORD

NAME

ON CALL-BACK LIST].

☐No

“Thank you for your initial interest, please don’t hesitate to talk to your
breast cancer nurse should you change your mind. Goodbye”. [END CALL]

READ: “Do you have any questions before we proceed?”

☐ Yes

[ANSWER PARTICIPANTS QUESTIONS – WRITE QUESTIONS BELOW]
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☐No

[PROCEED TO NEXT PAGE]

QUESTIONS:
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
___________________________________________________________________________
READ: “I am now about to ask you some questions to confirm your participation in this telephone
interview”.
3

What is your current age?

☐ [RECORD AGE]
☐ Between 18 and 69, [PROCEED TO QUESTION 2]
☐ Outside of this age group say “I am sorry, unfortunately you do not
meet the criteria to take part in this research. Thank you for your interest and your time.
Goodbye”. [END INTERVIEW]
3

Have you completed treatment for breast cancer, not including hormonal therapy?

☐ Yes [PROCEED TO QUESTION 3]
☐ No [END INTERVIEW] say ““I am sorry, unfortunately you do not meet the criteria to
take part in this research. Thank you for your interest and your time. Goodbye”.
3

When did you complete breast cancer treatment, not including hormonal therapy?

☐ Between 6 and 18 months prior to interview date, [PROCEED TO NEXT PAGE]
☐ Outside of this period, say “I am sorry, unfortunately you do not meet the criteria to
take part in this research. Thank you for your interest and your time. Goodbye”. [END
INTERVIEW]
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READ: “Thank you, lets continue with the interview. I am now going to ask you some questions that
relate to your background including some medical information”.
[PROCEED WITH FOLLOWING QUESTIONS]
Demographic and Medical Variables Questions
1.

What country were you born in?

2.

What is your current employment status? [ALLOW PARTICIPANT TO GIVE RESPONSE – DON’T READ
OUT FOLLOWING OPTIONS UNLESS PROMPTING IS REQUIRED]

☐Full time employed
☐Part Time employed
☐Not employed
☐Student
3.

What is your current relationship status? [DON’T READ OUT FOLLOWING OPTIONS UNLESS
PROMPTING IS REQUIRED]

☐Single
☐In a relationship
☐Married
☐Separated
☐Divorced
☐Widowed
[PROCEED TO NEXT PAGE]
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4.

What is your highest completed level of education? [DON’T READ OUT FOLLOWING OPTIONS
UNLESS PROMPTING IS REQUIRED]

☐ Primary School or less
☐ High school – not completed
☐ High School - completed
☐ TAFE / Trade School
☐ Diploma / Degree at University
5.

Can you please tell me if you have or have not had any of the following treatment for breast
cancer? [READ THE OPTIONS BELOW ALLOWING PARTICIPANT TO RESPOND TO EACH OF THE
OPTIONS]

☐ Surgery
☐ Radiation
☐ Chemotherapy
☐ Hormone Therapy (IF YES, FOLLOW WITH QUESTIONS 6. IF NO, CONTINUE TO
QUESTION 7)
6.

Are you still currently being treated with hormonal therapy?

☐Yes ☐ No
7.

Are you aware of a family history of breast cancer?

☐Yes ☐ No
Family History: ☐ Yes ☐ No
[PROCEED TO NEXT PAGE]
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APPENDIX C.5.
Extended Methodology: Data not Included in the Analyses

Demographic Information
As shown in Appendix C.4., demographic and medical information was
collected from participants for age, relationship status, education level, country of birth,
breast cancer treatments (surgery, radiotherapy, chemotherapy, hormonal treatment)
and knowledge of family history of breast cancer. Information about participants
“knowledge of breast cancer family history” (Appendix C.4. question 7) was not
included in the analysis as some participants were unable to accurately respond to this
item.
Physical Activity
Physical activity was measured with questions from the Active Australia Survey
(AAS) (AIHW, 2003). The survey is a self-report questionnaire that was developed for
the Computer Assisted Telephone Interviewing (CATI) system, as a follow up after the
Active Australia Campaign in 1997, 2000 and 2001 (AIHW, 2003). The AAS is reported
to have good reliability, face validity, criterion validity and acceptability (AIHW, 2003).
The AAS (AIHW, 2003) includes questions pertaining to physical activity
participation in the previous seven days. These questions measure activities performed
in the following categories: walking for at least 10 minutes for recreation, exercise or to
get to and from places; vigorous gardening/yard work that results in breathing harder or
puffing and panting; vigorous intense physical activity that results in breathing harder or
puffing and panting (examples include jogging, cycling and aerobics); and moderate
intense physical activity (examples gentle swimming, social tennis or golf). Vigorous
gardening and yard work were not included in the final analysis of this research due to
the substantial variation in the amount of gardening reported by participants. Variation
was due to some participants not having a garden, while others worked on a farm and
this form of activity would be categorised as ‘occupational’ activity.
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The AAS (AIHW, 2003) has five statements used to assess participant’s
physical activity knowledge based on the Active Australia Campaign. The five
knowledge statements were not included in this study as the statements were based
on historical campaigns.

127

APPENDIX D.1.
Extended Analyses and Discussion
The aim of the present study was to examine health literacy and physical
activity in women diagnosed with breast cancer. This section presents an extended
analyses and discussion. Both the analyses and the associated discussion will be
provided within each of the sections. The following is presented:
1. Participant data not included in the final analysis.
2. Physical activity after treatment and change in physical activity from before
diagnosis to after treatment.
3. The change in health literacy from before diagnosis to after the completion of
treatment.
4. The relationship between age and physical activity after treatment for breast
cancer.
5. The relationship between health literacy and physical activity. Health literacy
is based on the nine Health Literacy Questionnaire scales. The analyses and
discussion includes the following: the relationship between before diagnosis
health literacy and before diagnosis physical activity; the relationship
between before diagnosis health literacy and change in physical activity; the
relationship between after treatment health literacy and after treatment
physical activity; and finally the relationship between after treatment health
literacy and change in physical activity.
6. Analyses and discussion on the relationship between Nutbeam’s (2000)
health literacy levels (functional, interactive and critical health literacy) and
physical activity. This includes the analyses completed for the relationship
between physical activity after the completion of treatment and functional,
interactive and critical health literacy, independently. We also examined the
extent of Nutbeam’s three levels of health literacy in predicting physical
activity after the completion of treatment for breast cancer.
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1.

Participants
All women who met the eligibility criteria (N = 127) were invited to participate via

an information pack. A total of 41 women expressed interest in participating (a
response rate of 32%). Of the five women who were not included in the final sample,
two could not be contacted, one was outside the 6-18 month post treatment criteria,
one woman withdrew from the study, as she was unable to find time to complete the
interview. The remaining 37 participants completed the interview. The average level of
physical activity after the completion of treatment for breast cancer for the 37 women
was approximately 260 moderate min/week (SD = 287). The data from one of the 37
participants was excluded from the final analysis. This was because the reported level
of physical activity after the completion of treatment (total = 1410 moderate min/week)
was more than four standard deviations from the mean sample. Kolmogorov-Smirnov
test of normality significance level was p = <.001.

2. Physical Activity
Physical activity was assessed using questions from the Active Australia
Survey (AAS), which is reported to have good reliability, face validity, criterion validity
and acceptability (AIHW, 2003). Participants were asked to provide a subjective report
of physical activities performed over a 7-day period in the following categories: walking
for at least 10 minutes for recreation, exercise or to get to and from places; moderate
intense physical activity (examples provided were gentle swimming, social tennis or
golf); and vigorous intense physical activity (examples provided were jogging, cycling
and aerobics). The “Compendium of Physical Activities” (Ainsworth et al., 2011), which
equates the physical activity type to an associated Metabolic Equivalent Task (MET)
value (e.g., high impact aerobics = 7.3 METs), was used as a guide to classify
moderate and vigorous activities reported by participants. Activities 3-6 METs are
equivalent to moderate intensity, and activities over 6 METs are equivalent to vigorous
intensity.
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During the interview, participants reported on their physical activity for two time
points: 1) currently, at time of interview (i.e., after completion of treatment); and 2) prior
to diagnosis, obtained retrospectively during the same interview. Participants also
completed a self-report measure of health literacy.
Total weekly physical activity was calculated by weighting vigorous activity
minutes by two to convert them to moderate minutes (e.g., 30 vigorous minutes = 60
moderate minutes) and summing over the three categories (walking, moderate, and
vigorous) of activity. Change in physical activity from before diagnosis to after
treatment was calculated as a continuous variable (min/week) and as a categorical
variable: increased (an increase of more than 55 moderate min/week), decreased (a
decrease of more than 55 moderate min/week), maintained (a change of less than 55
moderate min/week) or inactive (0 moderate min/week before and after treatment).
These categories are based on Irwin et al. (2008) who used a change value of 3 MET
hours per week (hr/week), which is equivalent to approximately 55 moderate minutes.
Physical activity after treatment.
Physical activity levels were examined after treatment. Results showed that
mean total physical activity in the 7-day period before the interview was 220 min/week
(SD = 159.98, range = 0-610 moderate min/week) and included walking (M = 119.86,
SD = 101.38), moderate activity (M = 65.42, SD = 108.12) and vigorous activity (M =
17.36, SD = 37.48).
Women in this study reported participating in an average of 220 moderate
min/week after the completion of treatment. The average level of physical activity in
Australian women aged 18 and over is 207 minutes of physical activity a week (ABS,
2013). When averaged over the age categories closest to the ages of women in the
present study (35-74), the Australian average is 225 min/week, which is just 5 minutes
more than in the current sample. The proportion of Australian women aged 18 and over
meeting the national guidelines is 41.5% (ABS, 2013). A higher proportion of women in
the sample from this study (58%) were meeting the national physical activity
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guidelines. This differs from previous research showing that breast cancer survivors
participate in significantly less physical activity than healthy controls (Phillips et al.,
2015). These differences may be due to Phillips et al. using an objective measure
(accelerometer) that assessed different physical activity categories (light, lifestyle and
moderate-vigorous). The present study captured subjective reports of physical activity
that included walking, moderate and vigorous physical activity, but not lower levels of
energy expenditure (i.e., light and lifestyle).
Change in physical activity from before diagnosis to after treatment.
Change in physical activity from before diagnosis to after treatment was
calculated as a continuous variable (min/week) and as a categorical variable:
increased (an increase of more than 55 moderate min/week), decreased (a decrease
of more than 55 moderate min/week), maintained (a change of less than 55 moderate
min/week) or inactive (0 moderate min/week before and after treatment). These
categories are based on Irwin et al. (2008) who used a change value of 3 MET hours
per week (hr/week), which is equivalent to approximately 55 moderate minutes.
Change in physical activity is shown in Figure D.5.1 (p. 133).
Paired-samples t-tests were used to examine change in physical activity from
before diagnosis to after treatment. Physical activity (walking, moderate, vigorous and
total activity) declined from before diagnosis to after treatment, but none of these
differences was significant: walking, t(35) = 1.202, p = .237, 95% CI [−17.04, 66.48],
moderate, t(35) = .160, p = .874, 95% CI [−29.22, 34.22], vigorous, t(35) = .935, p =
.356, 95% CI [−10.89, 29.50] and total activity, t(35) = 1.23, p = .227, 95% CI [−29.82,
121.49].
The results showed that at the group level there was an overall decrease in the
level of physical activity from before diagnosis to after treatment, although the
difference was not significant. Milne et al. (2007) reported a significant decrease in
physical activity from before diagnosis to after treatment for women diagnosed with
breast cancer. However, we cannot directly compare their findings with our study due
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to the methodological differences. Milne et al. assessed recreational and household
physical activity, while our research captured recreational and some transportation
physical activity. Milne et al. also assessed moderate and strenuous (strenuous is the
same as vigorous) activities, while we assessed moderate, vigorous and walking
activities.
The lack of a significant change in physical activity levels from before diagnosis
to after completion of treatment in the present study may be partly due to the small
sample size. It is important to note, however, that there was a large range in the
change in physical activity reported by the women in this study. Some women reduced
their level of physical activity (a maximum decrease of 580 moderate min/week),
whereas others increased their level of physical activity (up to an increase of 380
moderate min/week).
As shown in Figure D.5.1, there was considerable variation in total change in
physical activity reported by individual participants, ranging from a decrease of 580
min/week to an increase of 380 min/week. Based on the Irwin et al. (2008) categories
of change, 11 (31%) women increased their level of physical activity, 15 (42%)
decreased, nine (25%) maintained their level of physical activity, and one (3%)
participant was inactive before and after treatment. The present study found a relatively
similar proportion of women who increased their physical activity (31%) to Irwin et al.
(28%), and for women who maintained their level of physical activity (25% and 24%
respectively). However, the present study found a higher proportion of women who
decreased their level of physical activity (42%) compared to Irwin et al. (22%). These
differences may be due to methodological differences. Irwin et al. used a physical
activity measure (Modifiable Activity Questionnaire) that assessed physical activity
categories light, moderate and vigorous. The Modifiable Activity Questionnaire also
requires participants to report on their physical activity over the span of one year. The
present study captured reports of physical activity categories that included walking,
moderate and vigorous physical activity, but not lower levels of energy expenditure
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(light). The present study also captured physical activity based on reports of the
previous week over a 7-day period.
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Figure D.5.1. Change in level of physical activity from before diagnosis to after treatment. Each
bar represents one participant. Bars with no fill represent participants who reduced their activity by
more than 55 moderate min/week. Black bars represent an increase of more than 55 moderate
min/week. Grey bars represent participants who maintained their level of physical activity (within
55 moderate min/week) or were inactive both before diagnosis and after treatment.
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3. Health Literacy
Health literacy was examined using the Health Literacy Questionnaire (HLQ,
Osborne et al., 2013). The HLQ is a self-report measure that provides a multidimensional assessment of health literacy needs and abilities, consists of 44 questions
from which nine scales are constructed: feeling understood and supported by
healthcare providers; having sufficient information to manage health; actively managing
health; social support for health; appraisal of health information; ability to actively
engage with healthcare providers; navigating the healthcare system; ability to find good
health information; and understanding health information well enough to know what to
do. The HLQ scales have strong to very strong psychometric properties (Osborne et
al., 2013), including good construct validity and reliability (Dodson, Beauchamp,
Batterham, & Osborne, 2014). Participants reported on their health literacy for two time
points: 1) currently, at time of interview (i.e., after completion of treatment); and 2) prior
to diagnosis, obtained retrospectively during the same interview.
Change in health literacy from before diagnosis to after treatment.
This analysis assessed whether a change in health literacy from before breast
cancer diagnosis to after the completion of treatment for breast cancer. Health literacy
scores for before diagnosis, after treatment and the change are presented in Table
D.5.1 (p. 136). Paired samples t-tests revealed a significant increase in five of the HLQ
scales: feeling understood and supported by healthcare providers, t(35) = 2.27, p =
.029, 95% CI [.02, .39], having sufficient information to manage health, t(35) = 2.42, p =
.021, 95% CI [.03, .37], actively managing health, t(35) = 2.27, p = .030, 95% CI [.02,
.39], social support, t(35) = 4.86, p < .001, 95% CI [.19, .46] and appraisal of health
information, t(35) = 3.46, p = .001, 95% CI [.13, .51]. There was a significant decrease
in one scale: understanding health information well enough to know what to do t(35) =
−2.68, p = .011, 95% CI [−.25, .03].
An increase in participants’ feeling supported by their healthcare provider may
be due to an increase in engagement with healthcare providers and satisfaction with
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the support that they received after their diagnosis of breast cancer. An increase in
having sufficient information to manage health may be due to the health related
information that is available to patients and what is also provided to them by their
healthcare practitioners after a diagnosis of breast cancer. An increase in actively
managing health may be related to an increase in motivation to manage personal
health care after receiving a diagnosis of breast cancer. An increase in social support
may be related to participants actively seeking and receiving an increase in support
from their social circles in a time of need. An increase in the appraisal of health
information may be due to the women in this study understanding the need to identify
and source reliable information and informants after a diagnosis of breast cancer. Prior
to a diagnosis of breast cancer, patients may not have felt the need to source and
critically appraise appropriate health information if they did not feel unwell or had not
been diagnosed with a condition.
There was a decrease in patients’ ability to understand health information well
enough to know what to do. A decrease in this health literacy component may be
related to patients being exposed to an overwhelming amount of new information after
a diagnosis of breast cancer. A decrease may also be due to the complexities related
to the clinical and medical language used for cancer, treatment, diagnosis and
prognosis.
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Table D.5.1.
Health Literacy Means (M) and Standard Deviations (SD) Before Diagnosis and After Treatment
and T-test Results for Significance of Change in Health Literacy Questionnaire Scales

Change

a

Before diagnosis

After treatment

M (SD)

M (SD)

Feeling understood and supported by
healthcare providers

3.17 (.58)

3.38 (.53)

p = .029*

Having sufficient information to manage
health

3.02 (.45)

3.22 (.51)

p = .021*

Actively manage health

3.06 (.56)

3.27 (.49)

p = .030*

Social support for health

3.1 (.56)

3.43 (.47)

p = .000**

Appraisal of health information

2.74 (.54)

3.06 (.50)

p = .001**

Actively engage with healthcare
providers

4.12 (.69)

4.08 (.68)

p = .685

4.09 (.59)

4.0 (.54)

p = .245

4.07 (.59)

3.99 (.58)

p = .345

4.38 (.48)

4.24 (.49)

p = .011*

Health Literacy Scale

Navigating the healthcare system
Find good health information
Understanding health information well
enough to know what to do
a

Significance value for change in health literacy scores from before diagnosis to after completion of
treatment * = p < .05. ** = p <.01.
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4. Relationship Between Age and Physical Activity After Treatment of Breast
Cancer
We assessed the relationship between the level of physical activity after
treatment with participants age. Previous research has shown that increasing age
(Harrison et al., 2009) is associated with lower levels of physical activity participation
after a diagnosis of breast cancer. Pearson’s correlation revealed that participant’s age
was not significantly associated with physical activity levels after the completion of
treatment (r = -.097, p = .581).

5. Relationship Between the Health Literacy Questionnaire Scales and Physical
Activity
In an exploratory analysis, we examined the relationship between the nine
HLQ scales and physical activity in women diagnosed with breast cancer. Pearson’s
correlations were used to assess the relationship between the nine HLQ scales and
physical activity. Stepwise regression analyses were conducted to determine which of
the HLQ scales predicted physical activity.
Relationship between before diagnosis health literacy and before
diagnosis physical activity.
The relationship between before diagnosis physical activity and before
diagnosis health literacy was examined. Correlations are presented in Table D.5.2. (p.
138). Pearson’s correlation revealed a weak but significant positive correlation
between physical activity and the health literacy scale ‘having sufficient information to
manage health’. As presented in Table D.5.3 (p. 139), a stepwise regression analysis
revealed that ‘having sufficient information to manage health’ and ‘healthcare provider
support’ explained approximately 31% of the variance of physical activity before a
diagnosis F(2,33) = 7.38, p = .002. Although based on a preliminary analysis, these
results indicate that providing the general public with sufficient health information,
alongside healthcare provider support, may facilitate physical activity participation.
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Table D.5.2.
Correlations Between the Health Literacy Questionnaire Scales and Physical Activity

Physical activity
Before diagnosis

After treatment

Change

Healthcare provider support
-.198

.359*

.313

-.016

.436**

.236

Before diagnosis

.388*

.437**

-.034

After treatment

.283

.510**

-.025

Before diagnosis

.228

.281

.094

After treatment

.100

.501**

.286

Before diagnosis

.050

.306

.082

After treatment

-.005

.155

-.012

Before diagnosis

-.048

.195

.215

After treatment

.074

.143

-.001

Before diagnosis

-.156

.402*

.222

After treatment

-.156

.150

.129

Before diagnosis

-.017

.429**

.124

After treatment

.180

.398*

-.010

Before diagnosis

-.158

.097

.223

After treatment

-.030

.243

.199

Before diagnosis

-.108

.304

.401*

After treatment

-.105

.465**

.386*

Before diagnosis
After treatment
Having sufficient information

Actively managing my health

Social support

Critical appraisal

Actively engage with healthcare providers

Navigating the healthcare system

Finding health information

Understanding health information

a

Change in total physical activity from before diagnosis to after completion of treatment
* = p < .05. ** = p <.01.

a
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Table D.5.3.
Stepwise Regression Results for Health Literacy Questionnaire Scales Before a Diagnosis as a Predictor of Physical Activity (PA) Before Diagnosis and
Change in PA
Variables

R

2

Adjusted-R

2

df

F

Sig.

B

Sig.

95% CI

2, 33

7.38

.002**

253.45

.001**

109.79, 397.10

-149.01

.010*

-259.2, -38.82

187.79

.015*

38.42, 337.16

Health literacy and PA before diagnosis
Having sufficient information

.31

.27

Healthcare provider support

Health literacy before diagnosis and change in PA
Understanding health information
well enough to know what to do

.16

.14

1, 34

6.53

.015*

Note. R2 and Adjusted-R2 value are shown. df is degrees of freedom. Sig. = significance. B is the unstandardised coefficient. CI is the confidence interval at 95%.
*p < .05. **p < .01.
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Relationship between before diagnosis health literacy and change in
physical activity.
The nine HLQ scales were used as part of a preliminary analysis to examine
the association of health literacy before a diagnosis of breast cancer with the change
in physical activity from before diagnosis to after treatment. The analysis revealed
that ‘understanding health information well enough to know what to do’ before a
diagnosis of breast cancer resulted in a weak but significant positive correlation with
physical activity change over time (see Table D.5.2). Stepwise regression analysis,
presented in Table D.5.3, revealed that the scale ‘understanding health information
well enough to know what to do’ before a diagnosis of breast cancer, significantly
contributed to change in physical activity F(1,34) = 6.53, p = .015. Understanding
health information, based on the regression analysis, explains approximately 16% of
the variance of physical activity change over time. These findings demonstrate that
even before a diagnosis of breast cancer, being able to understand both written and
verbal health information is important for the implementation of future self-care
strategies, such as physical activity.
Relationship between after treatment health literacy and after
treatment physical activity.
Similar to the previous analysis, the nine HLQ scales were used as part of a
preliminary investigation to determine the relationship between health literacy and
physical activity after the completion of treatment for breast cancer. Correlations
between the nine HLQ scales and physical activity after treatment are presented in
Table D.5.2. There was a significant positive correlation between physical activity
and the HLQ scales ‘having sufficient information to manage health’, ‘navigating the
health system’, ‘actively managing health’, ‘understanding health information well
enough to know what to do’ and ‘feeling understood and supported by healthcare
providers’.
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As presented in Table D.5.4 (p. 143), a stepwise regression analysis
revealed that ‘having sufficient information to manage health’ and ‘actively managing
health’ were significant predictors of physical activity after breast cancer treatment,
F(2,33) = 9.34, p = .001. Together, these two subscales explained approximately
36% of the variance in physical activity after breast cancer treatment.
The results revealed a positive relationship between health literacy and
physical activity after the completion of treatment. Five of the nine HLQ scales were
significantly correlated with physical activity: women who reported higher levels of
‘having sufficient information to manage health’, ‘navigating the healthcare system’,
‘actively managing health’, ‘understanding health information well enough to know
what to do’ and ‘feeling understood and supported by healthcare providers’, also
reported higher levels of physical activity. These findings suggest that the health
literacy abilities of the individual (e.g., understanding health information) as well as
external factors (e.g., healthcare provider support) are important in supporting
engagement in physical activity after the completion of treatment.
The regression analysis revealed two of these associated scales (‘having
sufficient information to manage health’ and ‘actively managing health’) were
significant predictors of physical activity levels after completion of treatment for
breast cancer. These findings indicate that engaging in physical activity after breast
cancer treatment is influenced by having a sufficient amount of knowledge to
manage one’s condition. Physical activity levels are also influenced by a woman’s
ability to take responsibility for, and actively (as opposed to passively) manage, her
own healthcare. Women who feel they do not have a sufficient amount of health
information and do not actively manage their own health care may struggle to
implement self-care strategies, such as physical activity, that could lead to health
benefits. From the health care provider’s perspective, it is important to ensure that
patients are provided with enough information to manage their own health and are
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empowered to take responsibility for managing their own health care. This may assist
patients in the implementation of self-care strategies, such as physical activity.
Previous studies in general community samples have also found an
association between health literacy and physical activity (Adams et al., 2013;
Bostock & Steptoe, 2012; Geboers et al., 2014). These studies reported a
relationship between physical activity and basic health literacy abilities such as
reading and understanding health information. The present study expands on the
findings of previous research by demonstrating that in addition to basic health literacy
(i.e., the HLQ scale ‘understanding health information’), other components of health
literacy are also related to physical activity. It is also the first study of which we are
aware to report on the relationship between health literacy and physical activity in
women who have been diagnosed with breast cancer.
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Table D.5.4.
Stepwise Regression Results for Health Literacy Questionnaire Scales After Treatment as a Predictor of Physical Activity (PA) after Treatment and Change
2

R

Variables

2

Adjusted-R

df

F

Sig.

B

Sig.

95% CI

113.83

.023*

16.98, 210.68

PA after treatment
Having sufficient information to manage health
Actively managing health

.36

.32

2, 33

9.34

.001**

114.82

.028*

12.86, 216.79

.15

.12

1, 34

5.95

.020*

178.40

.020*

29.71, 327.09

Change in PA from diagnosis to after treatment
Understanding health information well enough
to know what to do
2

2

Note. R and Adjusted-R value are shown. df is degrees of freedom. Sig. = significance. B is the unstandardised coefficient. CI is the confidence interval at 95%.
*p < .05. **p < .01.
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Relationship between after treatment health literacy and change in
physical activity.
The nine HLQ scales were used as part of an exploratory investigation to
examine the association between health literacy after treatment and change in physical
activity from before diagnosis to after treatment was also examined. Results are
presented in Table D.5.2. The correlational analysis revealed a significant positive
correlation between change in physical activity and ‘understanding health information
well enough to know what to do’ after breast cancer treatment. The results of the
stepwise regression analysis showed that ‘understanding health information’ was a
significant predictor of change in physical activity, F(1,34) = 5.95, p = .020, explaining
approximately 15% of the variance in physical activity change over time (see Table
D.5.4).
These results demonstrate that women who scored higher in ‘understanding
health information’ after treatment for breast cancer also reported a positive change in
physical activity over time. While the ability to understand health related information is
partly due to the individual’s reading and comprehension abilities, it is also influenced
by the manner in which health information is relayed to patients. The Centre for
Disease Control (CDC) advocates for health professionals to employ the use of ‘plain
language’ to help patients understand and use health information. The CDC provides
guidelines around how to ensure that the health message is communicated in a way
that a patient will understand the information the first time it is presented (CDC, 2015).
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6. The relationship between Nutbeam’s Health Literacy Levels and Physical
Activity After Treatment for Breast Cancer
We examined the relationship between physical activity and health literacy in
women who had completed treatment for breast cancer. Specifically, in these analyses,
we examined whether Nutbeam’s (2000) three levels of health literacy (functional,
interactive, and critical health literacy) are useful in describing a relationship between
health literacy and physical activity in women after the completion of treatment for
breast cancer. In order to assess this, the nine HLQ scales were linked with Nutbeam’s
three levels of health literacy. According to Osborne et al. (2013) the HLQ scales are
linked as follows: 1) functional health literacy is linked to HLQ scales ‘understanding
health information well enough to know what to do’, ‘having sufficient information to
manage health’ and ‘finding health information’; 2) interactive health literacy is linked to
HLQ scales ‘feeling understood and supported by healthcare providers’, ‘actively
manage health’, ‘social support for health’, ‘engaging with healthcare providers’,
‘navigating the health system’, and ‘finding health information’; and 3) critical health
literacy is linked to HLQ scales ‘appraisal of health information’, ‘actively manage
health’ and ‘social support for health’.
Scores on the HLQ were used to create a score for each of Nutbeam’s three
levels of health literacy (functional, interactive, and critical health literacy). This was
achieved by firstly converting the raw scores of the nine HLQ scales to z-scores. The zscores for the relevant HLQ scales were then averaged to create a single score for
each of Nutbeam’s levels. Simple linear regression was used to assess the relationship
between each of these health literacy levels and physical activity. Stepwise regression
was used to determine the relative importance of the health literacy levels in predicting
physical activity.
We examined Nutbeam’s functional, interactive and critical health literacy as
predictors of physical activity. Results are presented in Table D.5.5 (p. 148). When
assessed separately, each of the three health literacy levels was found to predict
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physical activity after breast cancer treatment. When assessing the relative contribution
of the three levels of health literacy, interactive and critical health literacy were
excluded from the model, leaving functional health literacy as the only significant
predictor of physical activity after treatment. This is likely due to the high correlations
between the three levels of health literacy, as assessed with the HLQ, demonstrating
they are highly related constructs.
Previous studies in the general population have also found a positive
association between physical activity and basic health literacy abilities, such as reading
and understanding information (Adams et al., 2013; Bostock & Steptoe, 2012; Geboers
et al., 2014; Wolf et al., 2007). The present findings suggest this association is also
important in women who have been diagnosed with breast cancer.
Further analysis of functional health literacy using stepwise regression showed
that ‘having sufficient information’ was the only HLQ scale that significantly predicted
physical activity in the final model. These findings indicate that for women in this study,
a sufficient level of knowledge to make decisions and manage one’s condition is
related to participation in physical activity after breast cancer treatment. Women who
feel they do not have a sufficient amount of health information may struggle to
implement self-care strategies, such as physical activity.
The present results show that health literacy is a significant predictor of physical
activity in women diagnosed with breast cancer. Of the three levels of health literacy
proposed by Nutbeam (2000) functional health literacy appears to be the most
important component in this relationship. This finding has implications for healthcare
providers. Administration of the HLQ scales corresponding to functional health literacy
may be a useful way of screening individuals who may benefit from provision of
resources to assist in finding, understanding and having sufficient information to
manage health. At the most basic level, simply asking patients if they are confident
they have sufficient quality health information in order to manage their health and
health problems, may assist the practitioner in identifying patients who require
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additional support. Women who are identified as not having sufficient information to
manage their health may be less likely to engage in self-care behaviours such as
physical activity. These women can be directed to resources that are sensitive to their
health literacy needs.
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Table D.5.5.
Regression Results for Health Literacy as a Predictor of Physical Activity
R2

Adjusted-R2

df

F

Sig.a

B

Sig.b

95% CI

Functional

.22

.20

1,34

9.84

.004**

88.49

.004**

31.16, 145.83

Interactive

.20

.17

1,34

8.29

.007**

100.01

.007**

29.43, 170.59

Critical

.13

.10

1,34

5.01

.032*

77.24

.032*

7.13, 147.35

.22

.20

1,34

9.84

.004*

88.49

.004**

31.16, 146.83

Nutbeam’s Health Literacy Levels
Linear Regression

Stepwise Regression
Functional
Interactive

.468

Critical

.681

Functional Health Literacy
Linear Regression
Having sufficient information

.26

.24

1,34

11.93

.001**

158.86

.001**

65.40, 252.31

Understanding health information

.22

.19

1,34

9.37

.004**

151.93

.004**

51.07, 252.79

Finding health information

.06

.03

1,34

2.13

.154

67.44

.154

26.54, 161.42

.26

.24

1,34

11.93

.001**

158.86

.001**

65.40, 252.31

Stepwise Regression
Having sufficient information
Understanding health information

.161

Note. R2 and Adjusted-R2 value are shown. df is degrees of freedom. Sig.a = ANOVA significance for the model. B is the unstandardised coefficient. Sig.b = Coefficients
significance for the model. CI is the confidence interval at 95%.
*p < .05. **p < .01.

149

APPENDIX E.1.
Scope of the Psycho-Oncology Journal

Aims and Scope
Psycho-Oncology is concerned with the psychological, social, behavioural, and ethical
aspects of cancer. This subspeciality addresses the two major psychological
dimensions of cancer: the psychological responses of patients to cancer at all stages of
the disease, and that of their families and caretakers; and the psychological,
behavioural and social factors that may influence the disease process. Psychooncology is an area of multi-disciplinary interest and has boundaries with the major
specialities in oncology: the clinical disciplines (surgery, medicine, pediatrics,
radiotherapy), epidemiology, immunology, endocrinology, biology, pathology, bioethics,
palliative care, rehabilitation medicine, clinical trials research and decision making, as
well as psychiatry and psychology.

This international journal is published twelve times a year and will consider
contributions to research of clinical and theoretical interest. Topics covered are wideranging and relate to the psychosocial aspects of cancer and AIDS-related tumors,
including: epidemiology, quality of life, palliative and supportive care, psychiatry,
psychology, sociology, social work, nursing and educational issues.
Special reviews are offered from time to time. There is a section reviewing recently
published books. A society news section is available for the dissemination of
information relating to meetings, conferences and other society-related topics.
Summary proceedings of important national and international symposia falling within
the aims of the journal are presented.

150

APPENDIX E.2.
Guidelines for Authors

Author Guidelines
Online Only
Please note that Psycho-Oncology will be available exclusively online from Volume 22, Number 1, January
2013.
NIH Public Access Mandate
For those interested in the Wiley-Blackwell policy on the NIH Public Access Mandate, please visit our
policy statement
For additional tools visit Author Services - an enhanced suite of online tools for Wiley Online Library journal
authors, featuring Article Tracking, E-mail Publication Alerts and Customized Research Tools.
• Permission Request Form

Author Guidelines
Manuscript Submission
All papers must be submitted via the online system.
Psycho-Oncology operates an online submission and peer review system that allows authors to submit
articles online and track their progress via a web interface.
Please read the remainder of these instructions to authors and then click
http://mc.manuscriptcentral.com/pon to navigate to the Psycho-Oncology online submission site,
ScholarOne Manuscripts (formerly known as Manuscript Central). IMPORTANT: Please check whether
you already have an account in the system before trying to create a new one. If you have reviewed or
authored for the journal in the past year it is likely that you will have had an account created.
File types. Preferred formats for the text and tables of your manuscript are .doc, .rtf, .ppt, .xls.LaTeX files
may be submitted provided that an .eps or .pdf file is provided in addition to the source files. Figures may
be provided in .tiff or .eps format.
Please note: This journal does not accept Microsoft Word 2007 documents at this time. Please use
Word's "Save As" option to save your document as a .doc file type. If you try to upload a Word 2007
document in ScholarOne Manuscripts you will be prompted to save .docx files as .doc files.
Initial Submission
Non-LaTeX Users: Upload your manuscript files. At this stage, further source files do not need to be
uploaded.
LaTeX Users: For reviewing purposes you should upload a single .pdf that you have generated from your
source files. You must use the File Designation "Main Document" from the dropdown box.
Revision Submission
Non-LaTeX Users: Editable source files must be uploaded at this stage. Tables must be on separate
pages after the reference list, and not be incorporated into the main text. Figures should be uploaded as
separate figure files.

151

LaTeX Users: When submitting your revision you must still upload a single .pdf that you have generated
from your now revised source files. You must use the File Designation "Main Document" from the
dropdown box. In addition you must upload your TeX source files. For all your source files you must use
the File Designation "Supplemental Material not for review". Previous versions of uploaded documents
must be deleted. If your manuscript is accepted for publication we will use the files you upload to typeset
your article within a totally digital workflow.
Copyright and Permissions
If your paper is accepted, the author identified as the formal corresponding author for the paper will receive
an email prompting them to login into Author Services; where via the Wiley Author Licensing Service
(WALS) they will be able to complete the license agreement on behalf of all authors on the paper.
For authors signing the copyright transfer agreement
If the OnlineOpen option is not selected the corresponding author will be presented with the copyright
transfer agreement (CTA) to sign. The terms and conditions of the CTA can be previewed in the samples
associated with the Copyright FAQs below:
CTA Terms and Conditions http://authorservices.wiley.com/bauthor/faqs_copyright.asp.
For authors choosing OnlineOpen
If the OnlineOpen option is selected the corresponding author will have a choice of the following Creative
Commons License Open Access Agreements (OAA):

•
•
•

Creative Commons Attribution License OAA
Creative Commons Attribution Non-Commercial License OAA
Creative Commons Attribution Non-Commercial -NoDerivs OAA

To preview the terms and conditions of these open access agreements please visit the Copyright FAQs
hosted on Wiley Author Services and
visithttp://www.wileyopenaccess.com/details/content/12f25db4c87/Copyright--License.html.
If you select the OnlineOpen option and your research is funded by The Wellcome Trust and members of
the Research Councils UK (RCUK) you will be given the opportunity to publish your article under a CC-BY
license supporting you in complying with Wellcome Trust and Research Councils UK requirements. For
more information on this policy and the Journal’s compliant self-archiving policy please
visit: http://www.wiley.com/go/funderstatement.
Submission of a manuscript will be held to imply that it contains original unpublished work and is not being
submitted for publication elsewhere at the same time. Submitted material will not be returned to the author,
unless specifically requested.
Manuscript style. The language of the journal is English. 12-point type in one of the standard fonts:
Times, Helvetica, or Courier is preferred. It is not necessary to double-line space your manuscript. There
should be a separate title page with full information and another page for an abstract, prior to the
Introduction. Tables must be on separate pages after the reference list, and not be incorporated into the
main text. Figures should be uploaded as separate figure files.

•

During the submission process you must enter the full title, short title of up to 70 characters and
names and affiliations of all authors. Give the full address, including email, telephone and fax, of the
author who is to check the proofs.

152

•

Include the name(s) of any sponsor(s) of the research contained in the paper, along with grant
number(s) .

•

Enter an abstract of up to 250 words for all articles. An abstract is a concise summary of the whole
paper, not just the conclusions, and is understandable without reference to the rest of the paper. It
should contain no citation to other published work. You must submit your abstract according to these
headings: objective; methods; results; conclusions.

•

Include up to six keywords which must contain the words cancer and oncology that describe your
paper for indexing purposes.

•

Research Articles should not exceed 4000 words (including no more than four figures and/or tables)
plus up to 40 references. Review papers of up to 6000 words will be considered, with 80 references authors should contact the Editors for advice. All papers should use the following headings:
Background, Methods (including statistical methods), Results, Conclusions. Word counts should
include the title page, abstract, main manuscript, tables and figures, but exclude the references.

•

Qualitative manuscript submissions should usually be based on a minimum of 20 respondents.
Authors may contact the Editors if they require further details.

•

When submitting a randomised trial, please complete and supply the CONSORT checklist and
include diagram. For systematic reviews or meta-analyses please complete the PRISMA checklist
and include flowchart. Please complete and supply AMSTAR for systematic reviews which are
narrative reviews not meta-analyses.

•

When you upload your files on the ScholarOne Manuscripts site, please use the file designation
'Supplementary File for Review' for any files which need to be seen by reviewers but should not be
included in the final published version of your paper (if accepted for publication). This may include
CONSORT checklists, PRISMA flowcharts, or tables and figures which are referred to in the text but
which can appear online only as Supporting Information.

Psycho-Oncology publishes Clinical Correspondence. This replaces the previous Brief Reports section.
Items submitted as Clinical Correspondence may include:
1. Feasibility studies
2. Case studies
3. Phase I/II clinical trials
4. Questionnaire development studies
5. Service Development
6. Commentary
7. Novel clinical techniques
The following requirements apply to this section:
1.
2.
3.
4.

Five succinct key points (and no abstract)
Text 1500 words maximum, including the title page, figures and tables, but excluding the references.
Two figures/tables maximum
Ten references maximum

•

Letters to the Editor should not exceed 400 words including a maximum of one reference. No figures
or tables. Please note that if Letters to the Editor include a comment on a previously published paper
the authors of said paper should be allowed 4 weeks in which to respond. If no response after 4
weeks the Letter will simply be accepted with an Editor's Footnote "The authors of [Title of Paper
previously published] offered no comments".

153

All abbreviations except for SI symbols should be written in full the first time they appear. Generic or
clinical names should be used for all compounds: materials and products should be identified. The species
of any animals used should be stated precisely. Sources of unusual materials and chemicals, and the
manufacturer and model of equipment should be indicated. materials and products should be identified in
the text followed by the trade name in brackets.
Reference style. References should be cited in the text by number within square brackets and listed at
the end of the paper in the order in which they appear in the text. All references must be complete and
accurate. If necessary, cite unpublished or personal work in the text but do not include itin the reference
list. Where possible the DOI for the reference should be included at the end of the reference. Online
citations should include date of access. References should be listed in the following style:
Decker, CL. Social support and adolescent cancer survivors: A review of the literature. PsychoOncology 2007; 16 : 1-11.
Peterson AC, Leffert N. What is special about adolescence? In Psychosocial Disturbances in Young
People: Challenges for Prevention, Rutter M (ed.).Cambridge University Press: Cambridge, 1997;3-36.
Illustrations. Upload each figure as a separate file in either .tiff or .eps format, with the figure number and
the top of the figure indicated. Compound figures e.g. 1a, b, c should be uploaded as one figure. Tints are
not acceptable. Lettering must be of a reasonable size that would still be clearly legible upon reduction,
and consistent within each figure and set of figures. Where a key to symbols is required, please include
this in the artwork itself, not in the figure legend. All illustrations must be supplied at the correct resolution:
Black and white and colour photos - 300 dpi
Graphs, drawings, etc - 800 dpi preferred; 600 dpi minimum
Combinations of photos and drawings (black and white and colour) - 500 dpi
Tables should be part of the the main document and should be placed after the references. If the table is
created in excel the file should be uploaded separately.
Colour Policy. Where colour is necessary to the understanding of the figures, colour illustrations will be
reproduced in the journal without charge to the author, at the Editor's discretion.
Ethics.

This journal is a member of, and subscribes to the principles of,
theCommittee on Publication Ethics (COPE).
Authors of research papers should provide information about
funding, a Conflict of Interest statement, details of ethical
committee review, and (if the paper is a clinical trial) details of trial
registration. All of these declarations should be in the research
paper itself, not a covering letter. If authors include named
individuals in the Acknowledgements they must confirm that they
have approval from those individuals in their covering letter.
Post Acceptance
Further Information. For accepted manuscripts the publisher will supply proofs to the submitting author
prior to publication. This stage is to be used only to correct errors that may have been introduced during

154

the production process. Prompt return of the corrected proofs, preferably within two days of receipt, will
minimise the risk of the paper being held over to a later issue. Free access to the final PDF offprint of your
article will be available via Author Services only. Please therefore sign up for Author Services if you would
like to access your article PDF offprint and enjoy the many benefits the service offers.
Authors Resources: Manuscript now accepted for publication?
If so, check out our suite of tools and services for authors and sign up for:
Article Tracking
E-mail Publication Alerts
Personalization Tools
Cite EarlyView Articles
To link to an article from the author’s homepage, take the DOI (digital object identifier) and append it to
"http://dx.doi.org/" as per following example:
DOI 10.1002/hep.20941, becomes http://dx.doi.org/10.1002/hep.20941.
To include the DOI in a citation to an article, simply append it to the reference as in the following example:
Oestreicher, N., The cost of adjuvant chemotherapy in patients with early-stage breast carcinoma,
Cancer 10(1) , pp. 2054 - 2062, DOI: 10.1002/cncr.21464.
Prior to acceptance there is no requirement to inform an Editorial Office that you intend to publish your
paper OnlineOpen if you do not wish to. All OnlineOpen articles are treated in the same way as any other
article. They go through the journal's standard peer-review process and will be accepted or rejected based
on their own merit.
Note to NIH Grantees
Persuant to NIH mandate, Wiley-Blackwell will post accepted version of contributions authored by NIH
grant-holders to PubMed Central upon acceptance. This accepted version will be made publicly available
12 months after publication. For further information, see www.wiley.com/go/nihmandate

155

APPENDIX E.3.
Evidence of Journal Submission

156

From: <onbehalfof+maggie.watson+live.co.uk@manuscriptcentral.com> on behalf of
"maggie.watson@live.co.uk"
Date: Wednesday, 30 March 1:39 pm
To: Kerry Chalmers
Subject: PON-16-0167 successfully submitted

29-Mar-2016

Dear Dr Chalmers,

Your manuscript entitled "Physical Activity and Health Literacy in Women Diagnosed with Breast
Cancer" has been successfully submitted online and is presently being given full consideration for
publication in Psycho-Oncology.

Your manuscript number is PON-16-0167. Please mention this number in all future
correspondence regarding this submission.

You can view the status of your manuscript at any time by checking your Author Center after
logging into https://mc.manuscriptcentral.com/pon. If you have difficulty using this site, please
click the 'Get Help Now' link at the top right corner of the site.

Thank you for submitting your manuscript to Psycho-Oncology.
Sincerely,
Psycho-Oncology Editorial Office

