
Central Journal of Urology and Research

Cite this article: Wood EL, Golla V, Morrison P, Fellman B, Urbauer D, et al. (2015) Primary Prevention of Bladder Cancer – Does the Public Know the Risk 
Factors? J Urol Res 2(1): 1019.

*Corresponding author
Jay B. Shah, Department of Urology, University of Texas 
MD Anderson Cancer Center, 1155 Pressler Unit #1373 
Houston, TX 77030, USA, Tel: 713-792-2264; Fax: 713-794-
4824; Email: 

Submitted: 03 December 2014

Accepted: 04 February 2015

Published: 05 February 2015

Copyright
© 2015 Shah et al.

  OPEN ACCESS  

Keywords
•	Smoking
•	Knowledge
•	Bladder cancer
•	Socioeconomic status
•	Risk factors
•	Primary prevention

Short Communication

Primary Prevention of  Bladder 
Cancer – Does the Public Know 
the Risk Factors?
Erika L. Wood1, Vishnukamal Golla1, Rohit V. Goswamy1, Paul 
Morrison1, Bryan Fellman2, Diana Urbauer2, Steven Canfield3, 
Colin Dinney1 and Jay B. Shah1* 
1Department of Urology, University of Texas MD Anderson Cancer Center, USA
2Department of Biostatistics, University of Texas MD Anderson Cancer Center, USA
3Department of Urology, University of Texas at Houston Medical School, USA

Abstract

Smoking is the most significant modifiable risk factor for bladder cancer, yet this 
is not well known outside of the medical community. Previous studies have found 36-
58% of urology patients can identify smoking as a risk factor for bladder cancer. We 
studied knowledge of cancer risk factors among members of the general public.215 
participants over 18 years of age were recruited from the waiting room of an urban 
county hospital to participate in a brief survey on risk factors for various cancers. 
The survey participants were mostly female (65.6%), Hispanic (54%) and middle-
aged (67% age 35-64). 54.8%had an annual household income of less than $20,000 
73.2%had a high school education or less) and 40.3% were current or former smokers. 
An overwhelming majority of participants chose smoking as a risk factor for lung cancer 
(92.2%), with 80.7% identifying smoking as the primary risk factor for lung cancer. 
In contrast, only 31.2% of participants chose smoking as a risk factor for bladder 
cancer with 7.3% selecting it as the primary risk factor for bladder cancer. Knowledge 
of smoking as a risk factor for bladder cancer was not associated with education 
level, primary language, income, smoking status or personal or family history of cancer. 
Among participants of low socioeconomic status presenting to an urban county hospital, 
there is a concerning lack of knowledge about the association between smoking and 
bladder cancer. Future public health initiatives should highlight the strong association 
between smoking and bladder cancer.

INTRODUCTION
Over 72,000 new cases of bladder cancer are diagnosed 

annually in the United States [1]. Not only is it the fifth most 
commonly diagnosed cancer in the United States, it is also 
the most costly cancer to treat from diagnosis to death [2-
5]. Effective management of the disease (while costly) has 
successfully decreased bladder cancer mortality in recent years 
[1,6]. Given the success in treatment of the disease, the focus 
is shifting to primary prevention of the disease, namely with 
smoking cessation efforts, to decrease the incidence of bladder 
cancer [7-12].

First studied in the 1950s, it is well established that cigarette 
smoking is highly associated with bladder cancer [6,13-18]. 
More than half of all new cases of bladder cancer in the United 
States are directly attributable to smoking (the population 
attributable risk is 50% in men and 52% in women) [15]. In a 
large prospective study of the NIH-AARP cohort, current smoking 

conferred a 4-fold increased risk for the development of bladder 
cancer [15].This compares to an attributable risk of 71% for 
smoking and lung cancer and a relative risk approaching 20 for 
the development of lung cancer among smokers as compared to 
lifetime nonsmokers [16,17].

Knowledge of the link between smoking and bladder cancer 
is quite limited outside of the medical and research community. 
Previous studies on knowledge of the risk factors for bladder 
cancer have focused on patients with some exposure to urology 
[7,19-21]. In a study by Nieder and colleagues, only 36% of 
patients surveyed in a urology clinic were able to identify smoking 
as a risk factor for bladder cancer (with 98% identifying smoking 
as a risk factor for lung cancer) [20]. Even amongst patients with 
bladder cancer, Guzzo et al found only 51% of their sample of 
bladder cancer patients could identify smoking as a risk factor 
for bladder cancer (in contrast to the 86% identifying smoking as 
a risk factor for lung cancer) [19]. These findings were confirmed 
in a study among urological inpatients where 58% identified 
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smoking as a risk factor for bladder cancer (with 92% identifying 
it as a risk factor for lung cancer) [21]. Clearly, even patients with 
contact to the field of urology have knowledge deficits in terms 
of identifying the risk of smoking and bladder cancer. In fact, 
these patients may have even more knowledge of bladder cancer 
than the general public given their exposure. In one study of 
noninvasive bladder cancer survivors, active smokers endorsed 
relying mostly on their urologist for education about the risk of 
smoking and bladder cancer [8]. In addition, those patients cited 
their cancer diagnosis and the advice of their urologist as the two 
top reasons for smoking cessation [8]. Patients with contact to a 
urologist benefit in terms of both education and motivation for 
smoking cessation [8,9] and recognition of the urologist’s role 
in influencing patient smoking behavior is increasing [8-12,22]. 
While multiple studies have examined the perceptions of urology 
patients about bladder cancer risk factors, no studies have 
focused on the knowledge base of the general public with regards 
to the risk factors for this deadly disease. Recognizing that 
smoking rates and poor health literacy are disproportionately 
high amongst individuals with lower income, lower education 
and racial/ethnic minorities, [23-27] we set forth to survey 
members of the general public in a county hospital reception area 
to examine their understanding of risk factors of bladder cancer 
and to better assess how they learn about risk factors for cancer.

MATERIALS AND METHODS
In July 2014, 215 participants were recruited from the 

pharmacy waiting room of a large county hospital in Harris 
County (Houston, TX) to participate in an anonymous 27 item 
survey either in English or Spanish. Individuals in the pharmacy 
waiting room were approached and asked to participate in the 
brief survey. No incentive was offered. All participants were over 
the age of 18 years. Potential participants were excluded if a 
friend or family member had already completed the survey. All 
surveys were administered by two trained study personnel, one 
of whom was fluent in Spanish. For participants self-identifying 
as Spanish-speaking only, the survey and consent were 
conducted fully in Spanish. The survey contained 10 questions 
on knowledge of risk factors for different cancers (colon, 
bladder, lung, prostate and breast), 3 questions on personal/
family history of cancer, 1 question on sources of information of 
cancer risk factors and 13 items pertaining to demographics and 
health questions (e.g. smoking status). Three cancers with a link 
to smoking (colon, bladder and lung) and two cancers without 
an established association with smoking (prostate, breast) were 
included to evaluate participants’ ability to decipher between 
cancers with and without an association to smoking [28]. 
Approval for this study was granted by the Institutional Review 
Boards of the two overseeing institutions, MD Anderson Cancer 
Center and University of Houston Medical School, as well as by 
the Institutional Review Board of the Harris County Hospital 
District, where the study was conducted.

Summary statistics were used to describe population 
characteristics. To distinguish between general and specific 
knowledge of smoking and smoking-related outcomes, two 
definitions of knowledge were used: 1) “Primary Knowledge”: 
those who listed smoking as the number one risk factor for a 
given cancer when applicable (e.g. for lung cancer or bladder 

cancer) and 2) “General Knowledge”: those who chose smoking 
as a risk factor for bladder cancer when given the opportunity to 
select from a list of multiple risk factors. Fisher’s exact test was 
conducted to assess differences in characteristics by knowledge. 
Additionally, a McNemar’s test was conducted to determine 
whether correct identification of smoking as the primary risk 
factor for cancer was more likely as compared to other forms of 
cancer than for bladder cancer. Stata/SE v13.1 (College Station, 
TX) was used to conduct all statistical analysis.

RESULTS AND DISCUSSION
A total of 215 participants were recruited, of which most 

were female (65.6%), Hispanic (54.0%), middle-aged (67.9% 
age 35-64), with 28.4% completing their survey in Spanish. Most 
had an annual income of less than $20,000 (54.8%) and had a 
high-school education (49.1%) or below (24.1%). The majority of 
participants had never smoked (60.3%). Of the 39.7% who were 
current or former smokers, most were light smokers, with more 
than two-thirds smoking less than a half-pack per day (Table 1).

When given multiple choices, an overwhelming majority 
of participants correctly identified smoking as a risk factor for 
lung cancer (92.2% had “General Knowledge” of lung cancer). 
When asked to choose the primary risk factor for lung cancer, 
80.7% of participants selected smoking as the primary risk factor 
for lung cancer. In contrast, only 31.2% of participants chose 
smoking as a risk factor for bladder cancer with 7.3% selecting 
it as the primary risk factor for bladder cancer (Figure 1). Male 
gender and exposure to industrial chemicals were identified as 
risk factors for bladder cancer by a minority of patients (19.3% 
and 28.0%, respectively). Almost half of all participants surveyed 
(49.1%) incorrectly identified alcohol use as a risk factor for 
bladder cancer (Table 2). 

Having “Primary Knowledge” about bladder cancer was not 
impacted by education, primary language, income or smoking 
status (Table 1). McNemar’s test confirmed that the proportion 
of participants with Primary Knowledge of bladder cancer as 
compared to lung cancer was significantly different (p<0.001) 
and that this relationship was not seen in any of the other cancers 
studied (Table 3). Of participants, 39 (18.1%) had a personal 
history of cancer, 4 of whom had lung cancer and 1 had bladder 
cancer. Neither a personal history of cancer nor having cancer 
in friends/family impacted General or Primary Knowledge of 
bladder cancer (data not shown). 

In terms of where patients received information about cancer 
risk factors, the only source that a majority (54.1%) of participants 
endorsed was television. The other most common sources of 
information included family (43.1%), brochures/pamphlets 
(42.2%), internet (38.1%) and health care professionals (35.3%) 
(Table 4).

In this study, participants of low socioeconomic status 
presenting to an urban county hospital had a concerning lack 
of knowledge about the major risk factors for bladder cancer. 
Participants not only were unable to readily identify smoking as 
a risk factor for bladder cancer, but nearly half of respondents 
made an erroneous connection between alcohol and bladder 
cancer. No demographic characteristic was found to be predictive 
of participants with Primary Knowledge of bladder cancer, raising 
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        Primary Knowledge

  Total No Yes p-value

Characteristic N % N % N %  

Gender              

Male 74 34.4 68 34.2 6 37.5  

Female 141 65.6 131 65.8 10 62.5 0.789

Age              

18-24 19 8.7 19 9.4 0 0  

25-34 30 13.8 29 14.4 1 6.3  

35-49 72 33 65 32.2 7 43.8  

50-64 76 34.9 71 35.1 5 31.3  

>=65 21 9.6 18 8.9 3 18.8 0.396

Race              

Hispanic 116 54 111 55.8 5 31.3  

Asian 3 1.4 3 1.5 0 0  

Caucasian 27 12.6 26 13.1 1 6.3  

African-American 68 31.6 58 29.1 10 62.5  

Native-American 1 0.5 1 0.5 0 0 0.108

Annual Household Income              

Less than $20,000 114 54.8 109 56.8 5 31.3  

$20,000 - $50,000 72 34.6 64 33.3 8 50  

$50,000 - $100,000 18 8.7 16 8.3 2 12.5  

$100,000 - $200,000 2 1 2 1 0 0  

$200,000+ 2 1 1 0.5 1 6.3 0.082

Education              

Did not finish High School 51 24.1 49 25 2 12.5  

High School or GED 104 49.1 93 47.4 11 68.8  

Associate’s Degree/Some College 41 19.3 38 19.4 3 18.8  

Bachelor’s Degree 14 6.6 14 7.1 0 0  

Master’s Degree or Beyond 2 0.9 2 1 0 0 0.514

Smoking History              

Current smoker 33 15.3 29 14.5 4 25  

Former smoker 54 25 53 26.5 1 6.3  

Never smoked 129 59.7 118 59 11 68.8 0.116

Smoking Intensity              

Never smoked 129 60.3 118 59.6 11 68.8  

About 5 cigarettes per day 39 18.2 36 18.2 3 18.8  

1/2 PPD 23 10.7 22 11.1 1 6.3  

1 PPD 12 5.6 11 5.6 1 6.3  

1.5 PPD 4 1.9 4 2 0 0  

2 PPD 5 2.3 5 2.5 0 0  

>2 PPD 2 0.9 2 1 0 0 0.987

Smoking History              

Current/Former 87 40.3 82 41 5 31.3  

Never 129 59.7 118 59 11 68.8 0.598

12 Alcoholic Drinks in the Last Year              

Yes 92 42.4 86 42.8 6 37.5  

Table 1: Demographics and Population Characteristics by Primary Knowledge of Bladder Cancer.
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No 114 52.5 107 53.2 7 43.8  

Don’t know 11 5.1 8 4 3 18.8 0.071

12 Alcoholic Drinks in Entire Life              

Yes 152 70 141 70.1 11 68.8  

No 52 24 48 23.9 4 25  

Don’t know 13 6 12 6 1 6.3 >0.999

Physical Activity in the Last Month              

Yes 131 61.8 123 62.8 8 50  

No 81 38.2 73 37.2 8 50 0.423

Weekly Activity that Works Up a Sweat              

Yes 163 75.5 151 75.5 12 75  

No 53 24.5 49 24.5 4 25 >0.999

Primary Language Spanish              

No 156 71.6 142 70.3 14 87.5  

Yes 62 28.4 60 29.7 2 12.5 0.247
“Primary Knowledge” of Bladder Cancer: those who listed smoking as the number one risk factor for bladder cancer. Results of Fisher’s exact test 
comparing participants by Primary Knowledge listed (p-values).

7.3%

80.7%

31.2%

92.2%

Bladder Lung

Primary General

Figure 1 Primary vs. General Knowledge of Bladder and Lung Cancer.
Primary Knowledge (identifying smoking as the number one risk factor for the given cancer) was much higher for lung cancer (n=176, 80.7%) than 
for bladder cancer (n=16, 7.3%). General Knowledge (selecting smoking as a risk factor for the given cancer) was higher for lung �cancer (n=201, 
92.2%) than for bladder cancer (n=68, 31.2%). See McNemar’s test (Table 3) for the statistical comparison of these proportions.

the possibility that the 7.3% selecting smoking as the primary 
risk factor for bladder cancer may have been guessing. With 
television and family as the top resources for participants in this 
study, it is not surprising misconceptions about bladder cancer 
were prevalent. Further studies with a deeper investigation into 
these issues are warranted.

Limitations of this study include that it was a single-center 
study conducted in one urban county hospital, with participants 
of predominantly low socio-economic status voluntarily 
participating in the study. Self-selection bias may have played a 
role in the participant population as there was no randomization 
nor incentive offered to encourage participation.

CONCLUSION 
Smoking cessation prolongs life and quitting smoking can 

even modify the effectiveness of treatment among patients 
with bladder cancer [29-32]. Respondents in this study readily 
identified the link between smoking and lung cancer but only a 
minority identified smoking as a risk factor for bladder cancer. 
Given that the attributable risk of smoking and bladder cancer 
(50-52%) approaches that of lung cancer (71%), more attention 
should be paid to educating the general public about the specific 
cancer risks of smoking. Clinicians and other healthcare workers 
interested in primary prevention of bladder cancer should focus 
on highlighting the strong causative association of smoking and 
bladder cancer. Similarly, anti-smoking campaigns may also be 
more effective if they highlight the increased risk of bladder 
cancer among smokers. Low-income and low SES populations 
may be particularly meaningful groups toward which to target 
these efforts. 



Central

Shah et al. (2015)
Email: 

J Urol Res 2(1): 1019 (2015) 5/6

Colon Bladder Lung Prostate Breast

  All Primary All Primary All Primary All Primary All Primary

Risk Factor % % % % % % % % % %

Age 60.1 17.9 43.6 14.2 24.3 2.3 68.1 35.3 44.7 16.3

Gender 23.9 4.1 19.3 5 7.8 0.5 39.8 20 44.2 25.6

Race 16.5 1.4 11.5 0.5 6 0 10.2 2.3 17.1 2.3

Family history of cancer 67.9 30.7 58.7 25.2 51.8 9.6 44.9 14.4 48.8 29.3

Alcohol 28.9 4.6 49.1 22.5 25.2 1.4 25 9.3 15.2 1.4

Lack of exercise 28.4 0.9 22 2.3 21.6 1.4 22.2 3.7 24 1.4

Smoking 43.6 10.6 31.2 7.3 92.2 80.7 30.6 5.1 30.9 8.8

Poor diet 56 21.6 46.3 14.7 22.5 0.9 36.6 5.6 30.9 6

Being overweight 44.5 7.3 36.7 5 22.5 1.4 27.8 1.9 27.2 4.2

Industrial chemicals 30.7 0.9 28 3.2 45.9 1.8 18.1 2.3 23 4.7

Table 2: Knowledge of All Risk Factors and the Primary Risk Factor for Various Cancers.

“All”: in response to “Which of the following increases your risk for (x) cancer?” participants could select multiple answers (columns do not total 100%). 
“Primary”: in response to “Which is the #1 risk factor for (x) cancer?” participants could select only one answer. In bold are the percentages for smoking 
and the most common answer in each column.

  Cancer OR (95% CI) p-value

    Lung    

Bladder   Y N    

  Y 13 3 0.02 (0.004 - 0.05) <0.001

  N 163 39    

    Colon    

    Y N    

  Y 8 8 0.53 (0.20 - 1.34) 0.21

  N 15 187    

    Prostate    

    Y N    

  Y 4 12 1.71 (0.62 - 5.14) 0.359

  N 7 192    

    Breast    

    Y N    

  Y 5 11 0.79 (0.32 - 1.86) 0.69

  N 14 185    

Table 3: Selecting Smoking as the Primary Risk Factor for Bladder as 
Compared to Other Cancers.

The results of the McNemar’s test revealed selecting smoking as the 
primary risk factor was more likely for lung as compared to bladder 
cancer (p<0.001), but not for bladder cancer as compared to any of the 
other cancers studied.

Sources of Information N %

Books 65 29.8

Brochures, Pamphlets, etc. 92 42.2

Family 94 43.1

Friend 64 29.4

Health Care Professional 77 35.3

Internet 83 38.1

Table 4: Sources of Knowledge about Cancer Risk Factors.

Library 23 10.6

Magazines 62 28.4

News 36 16.5

Radio 42 19.3

Television 118 54.1

Cancer Organizations 64 29.4
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