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Abstract

Purpose—Diet, physical activity, and smoking cessation are modifiable lifestyle factors that have
been shown to improve health-related quality of life (HRQOL) in many cancer survivors. Our
objective was to systematically review the literature on the associations between lifestyle factors,
namely diet, physical activity, smoking status, and HRQOL in bladder cancer survivors.

Methods—We queried PubMed, EMBASE, and Cochrane libraries. Two reviewers reviewed
abstracts independently, and a third reviewer arbitrated disagreements. A descriptive analysis was
performed. Quality assessment was conducted using the Newcastle-Ottawa Quality Assessment
Scale for observational studies and the Cochrane Risk of Bias Tool for clinical trials.

Results—We identified 1167 publications in the initial search, of which 9 met inclusion criteria
for full-text review. We were able to obtain data on the outcomes of interest for 5 publications. A
total of 1288 patients who underwent treatment for bladder cancer were included. Three studies
were observational by design and two were randomized controlled trials. Physical activity was
addressed by 4 studies, smoking status by 2 studies, and diet by 1 study.

Conclusions—The review highlights the limited evidence around lifestyle factors and quality of
life in bladder cancer survivors. There is some evidence for a positive association between
HRQOL and physical activity, but insufficient evidence upon which to draw conclusions about the
effects of consuming fruits and vegetables or non-smoking.
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Implications for Cancer Survivors—There is limited evidence to support a positive
association between health-related quality of life and physical activity, but insufficient evidence
upon which to base any conclusions about consumption of fruits and vegetables or smoking
cessation in bladder cancer survivors.

Keywords

Bladder cancer; Urothelial carcinoma; Lifestyle factors; Exercise; Diet; Smoking; Quality of life

Introduction

Methods

Bladder cancer is the fifth most common cancer in the USA, with a projected 74,000 new
cases to be diagnosed in 2015 [1]. Two broad clinical phenotypes of bladder cancer exist:
non-muscle invasive bladder cancer (NMIBC, stages Ta, T1, and Tis) and muscle invasive
bladder cancer (MIBC, stages T2, T3, and T4) and each is managed differently. An
important feature of NMIBC is its high recurrence rate, which necessitates frequent
surveillance and instrumentation, resulting in potential for diminished quality of life [2]. In
MIBC, the risk of metastasis is dramatically higher than in NMIBC, resulting in need for
more invasive potentially curative treatment, including radical surgery, radiation, and/or
systemic chemotherapy. These therapies, however, also carry significant risk of treatment-
related loss of quality of life [3].

Diet, physical activity, and smoking cessation are modifiable lifestyle factors that have been
shown to significantly improve health-related quality of life (HRQOL) and survivorship in a
variety of cancer patients [4]. They form crucial aspects of tertiary prevention among cancer
survivors, and there are established guidelines on diet and physical activity
recommendations for cancer survivors [5].

The relationship between modifiable lifestyle factors and risk for bladder cancer has been
explored,[6, 7], with evidence suggesting that physical activity is associated with a
decreased risk for bladder cancer, and obesity with an increased risk. However, there is
currently no consensus on the associations between lifestyle factors and HRQOL in bladder
cancer survivors. The objective of this study was to systematically review the literature to
explore the relationship between HRQOL, dietary patterns, physical activity, and smoking
status in bladder cancer survivors.

Protocol registration and search strategy

The systematic review was registered with the PROSPERO database (CRD42015026079)
and was conducted according to the Preferred Reporting Items for Systematic reviews and
Meta-Analyses (PRISMA) guidelines. An information specialist queried PubMed,
EMBASE, and Cochrane libraries through August 2015. The search strings can be found in
Appendix.
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Eligibility criteria
Studies were eligible if they met the following inclusion criteria: (1) adult patients with
diagnosis of bladder cancer; (2) assessment of at least one of (i) diet, (ii) physical activity
and/or exercise, and (iii) smoking status; and (3) analysis of the relationship between one of
these lifestyle factors and HRQOL as measured by a validated instrument. Studies were
excluded if they involved: pediatric patients, animals, case reports, or review papers.
Duplicate publications were also excluded.

Manuscript screening and data abstraction

Two reviewers independently evaluated abstracts based on inclusion/exclusion criteria with a
third reviewer arbitrated any disagreements. The full texts for all eligible abstracts were
acquired and reviewed. One author was contacted for clarification of data. Data were
extracted and stored in an electronic database. The data that were abstracted included:
author, article title, journal name, year of publication, country of origin, study design,
sample size, mean age, gender distribution, quality of life instrument used, whether physical
activity was examined, physical activity instrument, the HRQOL-physical quality
relationship, whether diet was examined, the diet instrument, the HRQOL -diet relationship,
whether smoking status was included, the smoking status instrument, and the HRQOL -
smoking status relationship.

Statistical analysis

As there were only two randomized controlled trials (RCTSs), a descriptive analysis was
performed for these studies. To allow for comparisons between studies using different
HRQOL measurement tools and varying sample sizes, we calculated a Cohen’s d'(d=
[mean; — mean;]/SDpgoled) When possible. The standardized mean differences were defined
as small (d= 0-0.35), medium (&= 0.35-0.65), or large (¢>0.65) [8]. The Cohen’s d'values
were not pooled due to the lack of consistency in HRQOL indices reported across the few
studies for each lifestyle factor.

Quality assessment

Study quality assessment was conducted by two reviewers using the Newcastle-Ottawa
Quality Assessment Scale for observational studies and the Cochrane Risk of Bias Tool for
clinical trials. The Newcastle-Ottawa Quality Assessment Scale is used to evaluate studies
based on three criteria: (1) patient selection, (2) comparability of groups, and (3)
ascertainment of outcome. Studies are assessed on a star scoring scale, with higher scores
given for higher quality studies. The quality assessment of the observational studies can be
found in Supplemental Table 1. The Cochrane Risk of Bias Tool is used to assign a “risk”
category (low or high) for multiple types of biases common in clinical trials. The quality
assessment of the clinical trials can be found in Supplemental Table 2. Studies were not
excluded in the review based on the perceived quality of the study.
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Search results

We identified 1167 publications in the initial search, of which 9 met inclusion criteria for
full-text review. Of these, we were able to obtain data on the outcomes of interest for 5
publications. The PRISMA diagram for the study selection process is shown in Fig. 1. A
total of 1288 patients who underwent treatment for bladder cancer were included. Three
studies were observational by design, and the remaining two were randomized controlled
trials (RCTs). The quality of life measures used included the EORTC Quiality of Life
Questionnaire Core 30 (QLQ-C30), the RAND-36 Health Status Inventory, the SF-36, and
the FACT-BI. The characteristics of these questionnaires are summarized in Table 1.
Characteristics of the 5 included studies can be found in Table 2.

Physical activity and exercise

Diet

Four studies included an analysis of the association between physical activity or exercise and
HRQOL. Of these, two were cross-sectional surveys [9, 11] and two were randomized
control trials [10, 12]. Both cross-sectional surveys used the Godin Leisure-Time
Questionnaire to measure self-reported physical activity. Blanchard et al. found a small-
medium effect for physical activity such that HRQOL scores among subjects reporting more
physical activity were significantly higher than those reporting lower levels of activity [9].
Similarly, Karvinen et al. also reported a positive, dose-dependent relationship, with a small-
medium effect size, between exercise and HRQOL [11]. These findings are summarized in
Table 3.

Porserud et al. and Jensen et al. both conducted RCTs comparing an exercise intervention
group to a sedentary control group [10, 12]. There was a trend toward improvement in
particular quality of life domains in the study by Porserud et al. (Table 4). However, these
differences were very small and only the improvement in the role physical domain reached
statistical significance. Jensen et al. described a medium-sized difference (10.5 points) in
role function on the EORTC QLQ-C30 in the physical activity intervention group, but this
failed to reach statistical significance [10, 12]. Neither study noted significant differences in
global health scores. It should also be noted that the majority of patients in the study by
Porserud et al. were unable to complete the exercise program [10].

Only one study, by Blanchard et al., examined the relationship between dietary patterns and
HRQOL (Table 3) [9]. Specifically, Blanchard et al. queried subjects about fruits and
vegetable consumption by asking survivors to choose a number between 0 and 7 in response
to the question, “How many days per week do you eat at least 5 servings of fruits and
vegetables a day?” There was no association between fruit and vegetable consumption and
HRQOL among respondents (Table 3).

Smoking status

Two studies, by Blanchard et al. and Kowalkowski et al., offered data regarding the
association between smoking status and HRQOL (Table 3) [9, 13]. Blanchard et al. found

J Cancer Surviv. Author manuscript; available in PMC 2017 October 01.
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that HRQOL was not associated with smoking status. In contrast, Kowalkowski et al.
reported higher psychological distress (&= 0.5), traumatic stress (d= 0.5), fear of recurrence
(d=0.6), social constraint (d= 0.7), illness intrusiveness (&= 0.4), and impact of repeated
treatments (&= 0.7) among current smokers compared with non-smokers. However, there
was no reported relationship between overall HRQOL and smoking status.

Discussion

We found that physical activity was associated with improved HRQOL, particularly in
observational studies. However, differences in HRQOL between exercise intervention and
control groups in RCTs were generally small and were largely not statistically significant.
Fruit and vegetable consumption and smoking status were not associated with overall quality
of life, though non-smokers did have improved scores in some measures of QOL. However,
due to the very limited number of studies on diet and smoking in our review, there is
insufficient evidence upon which to draw any conclusions about the strength or direction of
associations between them and HRQOL. To the best of our knowledge, our study is the first
systematic review of the associations between lifestyle factors and HRQOL in bladder
cancer survivors. The results suggest a dearth of evidence regarding this topic.

Survivors of multiple other cancers who meet physical activity recommendations, eat
healthy diets, maintain a normal BMI, and are non-smokers also tend to have a better
HRQOL, suggesting that the relationship between lifestyle factors and HRQOL may
transcend cancer type [14-16]. Though our review did not assess percentage of survivors
meeting recommendations as an endpoint, studies in other cancers seem to suggest that
many, if not the majority, of cancer survivors are not meeting ACS guidelines regarding
lifestyle factors [14, 16]. Given the importance of HRQOL in cancer survivorship, further
research is necessary to better evaluate longitudinal, causal relationships between lifestyle
factors and HRQOL in bladder cancer survivors. We also found that there is much
heterogeneity between the different HRQOL indices, making comparisons across studies
somewhat difficult. We attempted to overcome the discrepancy between studies by using
Cohen’s d'to compare effect sizes. A more standardized HRQOL scale in future studies may
allow for more direct comparability.

During cancer treatment, many survivors become deconditioned and can develop impaired
cardiovascular fitness because of the direct and secondary effects of therapy [17].
Randomized trials in other cancer sites have shown that exercise training is safe, tolerable,
and effective for most survivors. Structured aerobic and resistance training programs after
treatment can improve cardiovascular fitness and strength and can have positive effects on
balance, body composition, and quality of life [18, 19]. Both the observational studies and
randomized trials in bladder cancer in this review produced similar results. The benefits of
an improved lifestyle may extend beyond HRQOL. Although there is insufficient evidence
in bladder cancer, there are observational studies in multiple solid tumor types showing that
physical activity is linked to decreased cancer recurrence and increased survival [20]. All
survivors are encouraged to avoid a sedentary lifestyle and engage in daily physical activity.
Both the American Cancer Society (ACS) and the ACSM have made physical activity
recommendations for cancer survivors [21].

J Cancer Surviv. Author manuscript; available in PMC 2017 October 01.
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An extensive body of literature regarding diet exists in the setting of bladder cancer
prevention, but little evidence has been collected among the survivors. However, evidence
from other tumors, particularly breast and prostate cancer, suggests that diet has an
important role following diagnosis and treatment. Weight gain after cancer diagnosis and
treatment is common in other tumors, and being overweight can exacerbate a survivor’s risk
for functional decline, comorbidity, cancer recurrence or death, and can reduce quality of
life [22]. Small reductions in weight among overweight or obese survivors or small increases
in physical activity among sedentary individuals are thought to yield meaningful
improvements in cancer-specific outcomes and overall health [23]. In fact, the American
Society of Clinical Oncology (ASCO) recently released a position statement on the link
between obesity and cancer, encouraging oncologists to use a cancer diagnosis as a
“teachable moment” to counsel patients on the benefits of improving diet and on the adverse
impact of a poor diet on prognosis, drug delivery, morbidity, and risk of second malignancies
[24]. Data suggest that healthy dietary patterns (as characterized by plant-based diets that
have ample amounts of fruits, vegetables, and whole grains, with limited quantities of red
and processed meats, refined grains, and sugars) are associated with a decrease in cancer
recurrence and improved outcomes in survivors [21].

Though our review did not demonstrate a significant difference in overall HRQOL between
smokers and non-smokers and limited benefit in certain aspects, smoking cessation is likely
still be of benefit in bladder cancer survivors, as there is a growing body of evidence that
shows smoking is associated with increased risk of recurrence and progression [25].

Conclusions

There is some evidence for a positive association between HRQOL and physical activity, but
insufficient evidence upon which to draw any conclusions about the effects of consuming
fruits and vegetables or non-smoking in bladder cancer survivors. Future research should
focus on larger trials of the effect of lifestyle interventions on quality of life in this group of
survivors. There is also a need for standardization of quality of life metrics for improved
comparison.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Questionnaire characteristics

Table 1

Questionnaire Scaling

EORTC QLQ-C30 Global health scale
Functional scales
Physical
Emotional
Role
Cognitive
Social functioning
Symptom scales
Fatigue
Pain
Nausea/vomiting
Single-item scales
Dyspnea
Insomnia
Appetite loss
Constipation

Diarrhea

Financial difficulties

FACT-BI Global health scales
FACT-BI
FACT-General

Trial outcome index (TOI)

Subscales

Physical well-being (PWB)
Functional well-being (FWB)
Emotional well-being (EWB)

Social well-being (SWB)

Additional concerns

Urinary function
Bowel function
Sexual function

Body image

Weight/loss appetite

Ostomy issues
SF-36 General health score
Subscales

Vitality

Physical functioning

Bodily pain
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Questionnaire Scaling

General health perceptions
Physical role functioning
Emotional role functioning
Social role functioning
Mental health
RAND-36 Health Status Inventory ~ Global health composite score

Physical domains
Physical functioning
Role-physical
Bodily pain
General health

Mental domains
Vitality
Social functioning
Role-emotional

Mental health
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Table 2
Study characteristics
Reference Design No. of HRQOL PA measure(s) Dietary measure(s) Smoking
subjects measure(s) measur e(s)
Blanchard CM Cross-sectional 586 RAND-36 Health Status ~ Godin Leisure- Self-reported Self-reported
etal. (2008) [9] survey Inventory Time Exercise response yes/
Questionnaire to question, “How no
many days per question:
week “Do you
do you eat at least currently
5 smoke
servings of fruits cigarettes
and ona
vegetables a day?” regular
basis?”
Porserud A et al. Randomized 18 SF-36 6MWT, figure of NA NA
(2014) [10] controlled trial eight, steps
outside, 30-s
chair stand test
Karvinen KH etal.  Cross-sectional 525 FACT-BI Godin Leisure- NA NA
(2007) [11] survey Time Exercise
Questionnaire
Jensen BT et al. Randomized 50 EORTC Quality of Life Exercise NA NA
(2007) [12] controlled trial Questionnaire Core 30 intervention
(QLQ-C30) including
prehab and
post-
operative rehab
Kowalkowski MA  Cross-sectional 109 EORTC Quality of Life NA NA Interview
etal. (2014) survey Questionnaire Core 30
[13] (QLQ-C30), Bladder

Cancer — Superficial —
24 (BLS-24) and
multiple psychosocial
items.
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Table 3
Associations between lifestyle factors and HRQOL

Page 15

Study HRQOL measure HRQOL scale/subscale(s) dpa® dpig” dsmoking
Blanchard et al. [9] RAND-36 Health Status Inventory  General health score 0.4 0.1 0.1
Karvinen KH et al. [11] FACT-BI FACT-BI 0.4 - -
FACT-G 0.3 - -
TOI 0.4 - -
PWB 0.2 - -
FWB 0.3 - -
EWB 0.1 - -
SWB 0.2 - -
Additional concerns 0.3 - -
Kowalkowski MA et al. [13] EORTC BLS-24 and Psychological distress (Brief Symptom - - 0.5
multiple psychosocial items. Index)
Traumatic stress (Impact of Events - - 0.5
Scale)
Fear of recurrence (CaPSURE) - - 0.6
Social constraint (Lepore) - - 0.7
Social support (REACH) - - 0.2
IlIness intrusiveness - - 0.4
Urinary symptoms (EORTC BLS-24) - - 0.3
Impact of repeated treatments (EORTC - - 0.7
BLS-24)
Future perspective (EORTC BLS-24) - - 0.3

FACT-B/ Functional Assessment of Cancer Therapy-Bladder Cancer, FACT-G Functional Assessment of Cancer Therapy-General, 70/ Trial
Outcome Index, PWB Physical Well Being, FWB Functional Well Being, £WB Emotional Well Being, SWB Social Well Being

aCohen’s dfor physical activity
b .
Cohen’s dfor diet

cCohen’s dfor smoking; @'values are interpreted as small (¢/= 0-0.35), medium (o= 0.35-0.65), or large (¢>0.65)
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Table 4

HRQOL changes after physical activity intervention

Page 16

Reference No. of subjects  Physical activity intervention ~ HRQOL Subscales Mean P value
measure difference
Porserud A 18 6MWT, figure of eight, SF 366 General health 8.0 0.508
etal. [10] steps outside, 30-s chair . . .
stand test Physical functioning 55 0.504
Role physical 52.5 0.031
Bodily pain 29 1.000
Vitality 6.0 0.766
Social functioning 19.7 0.150
Role emotional 25 0.389
Mental health -5.3 0.339
Physical health score 5.7 0.079
Mental health score 35 1.000
Jensenetal.[12] 50 Prehab (exercise-based b Global health status -24 0.60
prehabilitation program), EORTC QLQ-C30 . L.
including step training on a Physical functioning -2.4 0.59
step trainer - _
(15 min per training Role functioning 10.5 0.11
session). Postop rehab Emotional functioning  -4.2 0.35
(Physical therapy twice per
day for the Cognitive functioning  —6.1 0.37
first 7 postoperative days). i L
Social functioning -14 0.93

a . . - . . .
All scales are scored on a scale of 0-100. The study did not list a minimum clinically important difference. Follow-up was at 14 weeks

Per the study, a difference of less than 4 points is considered “trivial”, 4-9 points is considered “small”, 9-15 points is considered “medium”,
and>15 P is considered “large.” Follow-up was at 4 months
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