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BRIAN EDWARD MATTHEWS 
Early Initiation of Shaving and Sexual Activity as Risk Factors for Prostate Cancer 
(Under the direction of MARTHA TERRIS, MD) 

Purpose: Prostate cancer is the most common nonskin malignancy and the second 
leading cause of cancer deaths among men in the United States. Prostate cancer has a 
complex etiology; presently, age, ethnicity, and family history are the most consistently 
reported risk factors associated with disease. Other potential risk factors have also been 
suggested. The aim of this study was to identity a potential relationship between early 
onset of shaving initiation and first sexual activity in the development of prostate cancer. 
We also examined the pathologic stage, Gleason sum, and age of prostate cancer 
diagnosis in relation to early onset of shaving initiation and first sexual activity in the 
development of prostate cancer. 

Materials and Methods: This study was designed as a retrospective case-control 
study. 167 veterans referred for prostate needle biopsy, due to an elevated PSA or 
abnormal DRE, to evaluate for the presence of prostate cancer, during a 31-month period 
completed questionnaires. 7 4 cases were identified from the group as having prostate 
cancer, as evidenced by a positive prostate biopsy. 93 veterans from the group were 
identified as not having prostate cancer, as evidenced by at least one negative prostate 
biopsy. Assessment of exposed and non-exposed members of the group was 
accomplished by their responses to the questionnaire querying their age at initiation of 
shaving and age they became sexually active. The age responses to the shaving and 
sexual activity questions were divided into tertiles with the youngest tertile considered 
the "exposed" population with early onset of hormonal influences. The risk of prostate 
cancer was modeled using Binary Logistic Regression Analysis. Additional analyses 
usmg X 2

• two-sample !-tests, Univariate Analysis of Variance, and Log Linear equations 
were conducted to determine differences in means for individual variables. Variables 
examined included age of prostate cancer diagnosis, race, PSA levels, DRE findings, 
Gleason sum, pathologic stage, height, weight, BMI, age of shaving initiation and first 
sexual activity. 

Results: Of the 35 early onset of shaving exposed patients 13 (3 7.1%) had prostate 
cancer, while 22 (23.7%) did not. There was no increased risk of early onset of shaving 
with cancer in exposed (p = 0.513). Of the 42 early age of first intercourse exposed 
patients 20 (27%) had prostate cancer, while 22 (52.4%) did not. There was no 
correlation of early age of first intercourse with cancer in exposed (p = 0.882). PSA 
levels demonstrated a statistically significant difference between the groups (p = 0.007) 
by Jt- and two-sample !-tests. There was a significant difference in the mean age of 
diagnosis of prostate cancer for Caucasians (64.8) and African Americans (59.9). We 
also found partial associations between age of first sex category by race category 
(P=0.0233) and age of first sex category by family history category (P=.0493). 

Conclusions: We found no significant increased risk of prostate cancer in veterans 
referred for prostate biopsy who reported an early onset of shaving initiation and an early 
age at first sexual activity.· Rising PSA was found to be the strongest predictor of 
prostate cancer in our population. We also found no statistically significant differences in 
mean pathologic stage, Gleason sum, or age of prostate cancer diagnosis for age of first 
shave and age of first sex. We identified a significant difference in the mean age of 



diagnosis for Caucasians (64.8) and African Americans (59.9). We also found partial 
associations between age of first sex category by race category and age of first sex 
category by family history category in relation to pathologic stage. 

Although higher or earlier peaks in pubertal androgen levels may contribute to the 
relation of early onset of shaving, early age of first intercourse and prostate cancer, our 
data did not support this. Additional research will be required to further evaluate the 
conflicting results of past research in regards to hormone levels and the incidence of 
prostate cancer. 

Keywords: Shaving Initiation, Sexual Activity, Prostate Cancer, Risk Factors, Veterans 
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I. INTRODUCTION 

A. Statement of Problem 

Prostate cancer is the most commonly diagnosed nondermatologic malignancy 

in North American men. It is the second leading cause of cancer mortality, exceeded 

only by lung and bronchus cancer (SEER Cancer Statistics Review, 2004). In 2005, 

approximately 232,090 new cases of prostate cancer will be diagnosed and 30,350 

prostate cancer-related deaths will occur in the United States, accounting for 33% of 

all male cancers and 10% of all male cancer-related deaths (American Cancer 

Society, 2005). Because of an aging U.S. population, the number of men recognized 

to have prostate cancer will continue to rise dramatically over the next 10 years 

(Carter & Coffey, 1990). 

During the late 1980s and early 1990s a dramatic increase in incidence of 

prostate cancer was noted with enhanced early detection techniques. The widespread 

use of the serum prostate specific antigen (PSA) test and increased use of the digital 

rectal exam (DRE) for screening, coupled with the development of outpatient 

transrectal ultrasound (TRUS)-guided prostate needle biopsies allowed for earlier 

detection of prostate cancer and decreased mortality rates. The benefit of these · 

screening methods and diagnostic procedures along with greater public awareness of 
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prostate cancer has lead to markedly increased rates of diagnosis. 

The causes of prostate cancer remain poorly understood. There are a number 

of possible factors that could increase or decrease a person's risk for prostate cancer. 

The established known risk factors for prostate cancer that are primarily non

modifiable include older age, a positive family history, and race. The risk of prostate 

cancer increases with age and the chance of having prostate cancer increases rapidly 

after age 50; however, 25% of prostate cancer diagnoses are made under age 65. 

Another risk factor is a positive family history of prostate cancer, with epidemiologic 

studies showing that the risk of being diagnosed with prostate cancer increases by a 

factor of 2 if one first-degree relative is affected and by 4 if two or more are affected 

(Zeegers, Jellema, & Ostrer, 2003). Current estimates are that 40% of early-onset and 

5 to .1 0% of all cancers are hereditary and follow a Mendelian inheritance pattern 

(Carter, Beaty, Steinberg, Childs, & Walsh, 1992; Gronberg, Darilber, Damber, 1996; 

Cannon, eta!., 1982). Prostate cancer affects ethnic groups differently. African

American males have a rate of incidence double that of Caucasian males; African

Americans males are more than twice as likely to die of prostate cancer when 

diagnosed than are Caucasian males (Powell, eta!., 1999). Matched for age, the 

prostates of African-American males have both a greater number of precursor 

prostatic intraepithelial neoplasia (PIN) lesions and larger tumors than white males, 

possibly related to the higher levels of testosterone seen in African-American males 

(Sakr, 2000; Sakr, Ward, Grignon, & Haas, 2000; Nelson, eta!., 2001). These lesions 

are more aggressive and typically multifocal. Polymorphic variants of the androgen 



receptor gene, the cytochrome P450 C17 gene and the steroid 5 alpha-reductase type 

II (SRD5A2) gene, have also been implicated in the variations in incidence. 
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Possible modifiable risk factors for prostate cancer include environment, diet, 

obesity, and vasectomy. The incidence of autopsy-detected cancers is similar around 

the world, while the incidence of the clinical disease varies. Similar to breast cancer 

in Asian women, the risk of prostate cancer in Asian males increases when they move 

to western environments. Thus, environmental factors may also play a role. One 

relatively recent major study by Whittemore et al (1995) has clearly linked prostate 

cancer risk with saturated fat intake stating that a high intake of saturated animal fat 

in the diet can double the risk of developing prostate cancer. High consumption of 

dietary fats, such as alpha-linoleic acid, or polycyclic aromatic hydrocarbons that 

form when red meats are cooked is believed to also increase risk (Kooiman, et al., 

2000). Protective factors include the isoflavinoid genistein (which inhibits 5 alpha

reductase), cruciferous vegetables that contain isothiocyanate sulfuraphane, retinoids 

such as lycopene (in tomatoes), and inhibitors of cholesterol biosynthesis (Bektic, et 

a!., 2005; Pelucchi, et al., 2004; Giovannucci, et al., 1995; Swinnen, et al., 2004). The 

antioxidant alpha-tocopherol (vitamin E) and selenium may also reduce risk (Scher, 

2004). The most likely situation is that a well balanced diet which is high in fruit and 

vegetables and relatively low in red meat and fats will reduce your risk for cancer 

more so than a diet that is high in red meat and fats. Vasectomy and prostate cancer 

risk correlation remains controversial. One study by Bernal-Delgado, Latour-Perez, 

Pradas-Amal, and Gomez-Lopez (1998) show men who have vasectomies are 

somewhere between 1.5 and 2.0 times more likely to have a later diagnosis of prostate 
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cancer than men who have not had a vasectomy. Men who have vasectomies exhibit 

what is widely described as "health-seeking" behavior. In other words, they are the 

type of men who look after their health, tend to go for regular check-ups, and 

generally have a lifestyle which could be considered as "healthy." They are presumed 

to be more likely to have vasectomies because they have considered that the risks 

associated with a vasectomy are far lower than the risks associated with their 

. 
wife/partner having a late or unwanted pregnancy. Now it is also reasonable to 

suppose that men who exhibit health-seeking behavior are more likely to seek regular 

prostate examinations and regular lab work as part of that behavior. This immediately 

implies that the same men who seek vasectomies are more likely to have a prostate 

examination and regular lab work than the men who do not have vasectomies. 

Therefore, these men are more likely to experience earlier diagnosis of prostate 

cancer. Another study by Stanford, Wicklund, McKnight, Daling, and Brawer (1999) 

has not confirmed this observation. There is little evidence that alcohol consumption 

is associated with the risk of developing prostate cancer; however, data suggests that 

smoking increases the risk offatal prostate cancer (Hickey, Do, and Green, 2001 ). 

Androgens are male hormones. The most active of these is testosterone, the 

principal male hormone released from the testicles. The level of male hormones in the 

body are precisely controlled by several factors, the main one being the normal 

secretion of stimulatory hormones from the hypothalamus and the pituitary gland in 

the brain. Androgens are the most important hormones for prostate growth and 

development (Liao, 1977). The benign cells in the prostate and prostate cancer cells 

are both stimulated to grow by androgens. Although the mechanism remains poorly 



understood, evidence supports a significant role for androgens in the etiology of 

prostate cancer. For example, in many animal models, the administration oflarge 

amounts of testosterone is required for the development of prostate cancer (Liao, 

1977). Underscoring this laboratory observation is the fact that it has long been 

maintained that eunuchs and other individuals with castrate levels of testosterone 

prior to puberty do not develop prostate cancer (Wu and Gu, 1991 ). 
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Androgens mediate growth and development of the prostate through a protein 

receptor located in the cytoplasm, called androgen receptor (AR) (Lubahn, et a!., 

1988; Beato, 1989; Jenster, eta!., 1991; Hiipakka, Liao, 1995). The AR is a member 

of the steroid super family of hormone receptors (Beato, 1989). Like its relatives, it 

has three general domains, including a carboxyterminal hormone- or ligand-binding 

domain, an amino terminal transactivation domain, and a DNA-binding domain 

located between these regions (Lubahn, eta!., 1988; Beato, 1989; Jenster, eta!., 1991; 

Hiipakka, Liao, 1995). Following binding of the androgen to the hormone-binding 

domain, the receptor translocates to the nucleus, where the DNA-binding and 

transactivation domains are responsible for the activation of a number of key genes 

involved in prostate growth and development (Beato, 1989; Marcelli, 1990). The 

importance of the AR in the development of the prostate is underscored by the effect 

of mutations that inactivate the AR in individuals with androgen-insensitivity 

syndrome (AIS). In this inherited syndrome, affected individuals fail to develop 

normal genitalia, including the prostate (Marcelli, 1990), even in the presence of 

normal1evels of androgenic hormones (Hiipakka, Liao, 1995; Marcelli, 1990). 



6 

Ross, eta!. (1998) have investigated the potential role of genetic variation in 

androgen biosynthesis and metabolism in prostate cancer risk, including the potential 

role of the androgen receptor CAG repeat length in exon 1. Nucleotides are the 

building blocks of DNA and each amino-acid is coded by a group of three nucleotides 

forming a codon. The nucleotides containing the bases cytosine (C), adenosine (A) 

and guanosine (G) code for the amino acid glutamine. The AR has multiple repeats 

of the codon CAG. The androgen receptor gene has a stretch of trinucleotide repeats 

(CAG) at its beginning. The lengths of these repeat tracts in exon 1 are polymorphic, 

meaning that each individual is likely to have slightly different lengths of these 

repeats. The length of the androgen receptor CAG repeats control the function of the 

receptor. By affecting the function of the receptor, changes in CAG length may 

determine the risk for some diseases including prostate cancer and male infertility. 

There are several epidemiological studies that have examined the association 

ofCAG repeat lengths with prostate cancer risk (Irvine, Yu, Ross, & Coetzee, 1995; 

Bennett, eta!., 2002). Bennett, eta!. (2002) found that the mean number ofCAG 

repeats was smallest in African Americans, intermediate in Caucasians, and largest in 

Asians, who, respectively, have a high, intermediate, and low incidence of prostate 

cancer. Some studies suggest that men with AR CAG lengths (e.g.,< 22 repeats) are 

at a greater risk of developing prostate cancer than are those with longer variants 

(Giovannucci, eta!., 1997; Nelson & Witte, 2002; Hardy, eta!., 1996). In particular, 

a shorter CAG repeat sequence was associated with cancers characterized by 

extraprostatic extension or distant metastases or high histologic grade (Giovannucci, 

eta!., 1997). Still other results do not support the hypothesis that a small number of 
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CAG repeats in the AR gene increases a man's risk of prostate cancer (Chen, eta!., 

2002; Lange, eta!., 2000). The identification of these subjects at risk would enable a 

closer monitoring of these individuals for the earliest signs of disease. 

Testosterone is produced in the testes by Leydig cells. Leydig cells are 

stimulated to produce testosterone by the peptide, luteinizing hormone (LH), released 

by the pituitary gland (McDonnell, 1991 ). LH production is, in turn, under the 

control ofluteinizing hormone-releasing hormone (LH-RH) released by the 

hypothalamus (McDonnell, 1991; Griffin, 1988). There is a direct interaction between 

LH-RH, LH, and testosterone production, and this hypothalamic-pituitary-gonadal 

interaction forms the basis of the androgen-ablative therapies used in the treatment of 

prostate cancer. Importantly, testosterone and other steroid hormones, such as 

estrogen, are negative-feedback stimuli for LH-RH production (McDonnell, 1991; 

Griffin, 1988). 

Testosterone is readily converted in the prostate to 5 alpha-dihydrotestos

terone (DHT) by the enzyme 5 alpha-reductase. DHT is more potent than testosterone 

by virtue of the fact that it has a higher affinity for the androgen receptor (Thigpen, et 

a!., 1993). Men who ha'>;e a rare inherited defect in 5 alpha-reductase have smaller 

prostates and may be protected from prostate cancer (Thigpen, eta!., 1993; Imperato

McGinley, Gautier, 1986; Griffin, 1988). This observation, coupled with other 

laboratory insights has contributed to the genesis of the Prostate Cancer Prevention 

Trial (PCPT). ·The goal ofPCPT was to demonstrate a decrease in the incidence of 

prostate cancer in participants receiving the 5 alpha reductase inhibitor (5 ARI), 

fmasteride, compared to those receiving a placebo. 
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Among men who underwent biopsies in this trial, prostate cancer was 

diagnosed in 18.4% offinasteride recipients and 24.4% of placebo recipients-- a 

significant difference. However, high-grade tumors (Gleason score, 7-1 0) were 

diagnosed more frequently in the finasteride group than in the placebo group (6.4% 

vs. 5.1% of participants). Compared with placebo recipients, finasteride recipients 

experienced fewer urinary symptoms (due to finasteride's effect on BPH) but more 

sexual dysfunction. The results of this study are not straightforward: Finasteride was 

associated with a reduced incidence of prostate cancer but with a greater proportion of 

cases with high-grade histology (Thompson, 2003; Scardino, 2003). 

A detailed review of the literature performed by Terris (2005) and Andriole, et 

a!. (2005) demonstrate that 5 ARis decrease the risk of prostate cancer but also alter 

the detection of disease through effects on prostate specific antigen, and prostate 

volume and histology. The weight of evidence suggests an artifactual effect of 

finasteride on Gleason grading in the PCPT. Another study performed by Rubin, et 

a!. (2005) demonstrated no consistent hormonal therapy effects with finasteride 

treatment observed compared with LHRH agonists. The hormonal effect was 

observed in the control group. Therefore, althou,gh other aspects of the PCPT design 

might account for the greater percentage of Gleason grade tumors in the study arm, 

morphologic changes due to long-term finasteride treatment were not a likely cause. 

Therefore, the role of SARis for prostate cancer chemoprevention needs further 

examination before it can be considered for wide recommendation. 

In addition to the effects on the prostate, androgens affect libido and the 

development and maintenance of secondary sexual characteristics, such as external 



genitalia and body hair distribution. The age at which these characteristics develop 

can serve as a surrogate marker for the duration that the prostate has been exposed to 

post-pubertal levels of androgens. The purpose of this study was to examine the 

potential relationship between early onset of shaving initiation and age at first sexual 

activity with subsequent risk of prostate cancer in veterans referred for prostate 

needle biopsies. 

The hypothesis was that the early initiation of shaving and the early onset of 

sexual activity would have a relationship for an increased risk for prostate cancer. 

B. Review of Related Literature 

9 

Pub Med database and the MEDLINE database were searched for articles 

published from 1975-2005. MeSH headings, key words, and text words searched 

included: prostatic neoplasm, prostate cancer, prostate, first intercourse, age at 

intercourse, sexual relations, coitus, first coitus, puberty, age at shaving initiation, 

hormone levels, and androgens. We also used books and reference materials available 

in the Rinker Library and the Greenblatt Library. 

Several studies have evaluated either the potential relationship between self

reported age at shaving initiation or self-reported age at first sexual relations, and 

subsequent risk of prostate cancer in males (Moretti, Rampini, & Rebora, 1976, 

Rosenblatt, Wicklund, and Stanford, 2001, Habel, Van Den Eeden, and Friedman, 

2000, Rotkin, 1977, Honda, eta!., 1988, & Dennis and Dawson, 2002). Evidence 

supports a significant role for androgens, mainly testosterone and dihydrotestosterone 



in the development and progression of prostate cancer. It is unclear whether these 

androgens exert their influence on prostate cancer development as early as puberty, 

when increased expression of 5-alpha-reductase leads to increased intracellular 

dihydrotestosterone levels and increased prostate cell division. Diamandis and Yu 

(1996) theorize that some prostate tumors are .initiated around 14 years of age. They 

speculate that one or a few prostate cells undergo malignant transformation with 

hormonal surges of puberty and start to proliferate with doubling times of 

approximately 600 days and that these cells will eventually give rise to tumors 

diagnosed 45-55 years after genetic alterations. 

10 

Facial hair growth in men is also determined by genetic and hormonal factors, 

particularly circulating androgen concentrations. After exclusion of major racial and 

age differences, circulating levels of plasma androgens are probably the most 

important factors regulating facial hair growth (Moretti, Rampini, & Rebora, 1976), 

Studies performed by Rosenblatt, Wicklund, and Stanford (2001) have shown no 

association between the age at which a man started shaving and prostate cancer. 

Results from Habel, Van Den Eeden, and Friedman (2000) only showed association 

among racial subgroups. 

A positive relationship between circulating testosterone levels and ·prostate 

cancer incidence has been observed by Gann, Hennekens, Ma, Logcope, & Stampfer 

(1996), and serum dihydrotestosterone levels have been related to sexual activity 

(Manzoros, Georgiadis, & Trichopoulos, 1995). Thus it is possible that associations 

'Yith sexual behavior may_ be confounded by androgen levels. Sexual interest or drive 
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may also be indicative of elevated levels of circulating androgens. It has been 

proposed that this hormone may be especially influential during puberty, when the 

prostate gland achieves full development (Habel, Van Den Eeden, & Friedman, 

2000). Previous studies performed by Rotkin (1977) and Honda, et al. (1988) have 

suggested that an early age at first intercourse increased the risk for prostate cancer, 

while Dennis and Dawson (2002) have not. Another study performed by Rosenblatt, 

· Wicklund, and Stanford (200 1) demonstrated modest positive associations with early 

age at first intercourse and risk of prostate cancer, but this effect disappeared after 

adjusting for the number offema1e partners. 
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MATERIALS AND METHODS 

A. Sampling Procedure 

This study was designed as a retrospective case-control study. The group 

consisted of individuals recruited from patients referred to the Augusta, GA Veterans 

Affairs Medical Center Urology Section for prostate biopsy, due to an elevated PSA 

or abnormal DRE, to evaluate for the presence of prostate cancer. Patients with 

prostate cancer diagnosed previously or who had received prior treatment for prostate 

cancer were excluded. Also excluded were individuals referred for prostate biopsy 

but ultimately did not undergo the procedure. Assessment of exposed and non

exposed members of the cohort was accomplished by their responses to a 

questionnaire querying their age at initiation of shaving and the age they became 

sexually active. The questionnaire also included questions about exposure to other 

reported prostate cancer risk factors to decrease bias from confounding factors. The 

age responses to the shaving and sexual activity questions were divided into tertiles 

with the youngest tertile considered the "exposed" population with early onset of 

hormonal influences. Results from prostate biopsies, either with or without prostate 

cancer, were compared to the early onset of hormones and later onset of hormones 

subsets of the cohort for calculation of odds ratios using Binary Logistic Regression 

Analysis. In addition to the calculation of basic descriptive statistics, additional 
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analysis were performed for secondary end-points of prostate cancer severity (age at 

diagnosis, Gleason grade, pathologic stage) controlling for other risk factors. 

B. Devices 

The tools used to collect the relevant data for our study included a 

questionnaire completed prior to the prostate biopsy procedure and a retrospective 

medical record review. The questionnaire (Appendix B) was self administered 

without information regarding the study hypothesis. Questions asking the 

respondent's age at initiation of shaving and age he became sexually active were 

answered with the age in years as a continuous variable. Additional risk factor 

exposure was queried in a binary (yes/no) fashion including Agent Orange exposure, 

family history of prostate cancer, smoking history and prior vasectomy. Other risk 

factor questions had categorical responses. These included male relatives with 
'., 

prostate cancer, race, occupation and marital status. For the male relative question, 

choices included father, brother, uncle, grandfather and other (with a space to 

specify). Race categories included African- American, American Indian, Asian, 

Caucasian, Hispanic White, Hispanic Black, Pacific Islander and other (with a space 

to specify). Occupations reported to be at higher risk for prostate cancer were listed 

as choices including tire/rubber industry, oil/gas refinery, textile industry, pesticide 

industry, farming, fire fighting and teaching. A space was provided for patients to 

write in their occupations if they were not listed. Marital status categories included 

never married, married, separated, divorced and widowed. 

Data harvested from review of medical records included patient age at time of 

biopsy, serum PSA level, DRE findings, height, weight and biopsy findings. In 
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addition to the presence or.absence of cancer on biopsy, the Gleason grade, Gleason 

sum and percent of biopsies containing cancer were recorded. Physical examination, 

biopsy results and any radiographic studies for prostate cancer screening were 

reviewed to assign cancer stage according to the 2004 American Joint Committee on 

Cancer (AJCC) staging criteria. 

In addition to raw data, the age at initiation of shaving and the age the subject 

became sexually active was subtracted from the patient age at the time of the biopsy 

to yield the duration of post-pubertal androgens as an additional variable. 

Gleason grades were analyzed as a continuous variable and also categorized 

with :5 3+4 considered well differentiated and 2: 4+3 considered poorly differentiated. 

The variable Body Mass Index (BMI) was calculated for each patient 

according to the formula [weight in pounds/ (height in inches) 2] x 703. The BMI 

values were categorized for analysis with 2: 30 considered obese, 25.0-29.9 

overweight, 18.5-24.9 normal and< 18.5 underweight. 

The age at initiation of shaving and age the subject became sexually active 

were divided into tertiles with the youngest tertile considered early, middle tertile 

considered normal and the oldest terti!e considered late. 

C. Subjects 

The study group consisted of 187 adult men, who completed questionnaires, 

aged 35-80 years old who were recruited for the study from veterans referred to the 

Augusta Veterans Affairs (VA) Medical Center for prostate biopsy, due to an 

elevated PSA or abnormal DRE, to evaluate for the presence of prostate cancer, 

during a 31-month period. 74 cases were identified from this group as having 



prostate cancer, as evidenced by a positive prostate biopsy. 93 veterans from the 

database were identified as not having prostate cancer, as evidenced by at least one 

negative prostate biopsy. 
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AU subjects had a level of cognition that ail owed them to independently 

complete ail questionnaires (Appendix B), understand their possible diagnosis, and 

comprehend ail treatment plans. Recruitment of subjects occurred by convenience 

sampling as a result of referrals received from primary caretakers. Ail patients 

underwent informed consent and signed a consent form (Appendix C) as approved by 

the Medical College of Georgia Human Assurance Committee and the Augusta VA 

Research and Development Committee. The anonymity of the participants was 

ensured by assigning each of them an exclusive number under which all data was 

recorded. The key to this number assignment was stored in private, locked files in 

Dr. Terris' office. 

D. Data Collection 

Data colJection took place over a 31-month period. Before each biopsy, the 

participant was given a questionnaire to complete. The details of the questionnaire are 

described in the Devices section and an example is available as Appendix B. Blood 

samples were obtained for PSA and a DRE was performed before the procedure. 

Patients underwent 8, 12, or 24 (saturation) TRUS guided biopsies of the prostate. 

Biopsy specimens were fixed in 10% formalin, sectioned longitudinaiiy, stained with 

hematoxylin and eosin, and examined microscopically. The pathologist interpreting 

the biopsies was blinded to patient risk factors. Cancer detected was noted as well as 



the Gleason grade, Gleason sum and percentage of biopsy cores which contained 

cancer. 

E. Data Analysis 

16 

Basic descriptive statistics of group analysis was calculated. The odds ratio 

for subsets of the group with early shaving and sexual activity was determined for the 

presence of prostate cancer. Binary Logistic Regression Analysis was performed to 

assess for the occurrence of prostate cancer and calculate the odds ratio of the various 

risks factors enumerated above. 

For those subjects with a positive diagnosis of prostate cancer, additional 

Analyses of the relative risk of more severe prostate cancer (early age at diagnosis, 

PSA 2: 10, poorly differentiated and/or 2: stage T3) was conducted for early age of 

shaving, early age of sexual activity and long duration of post-pubertal hormone level 

exposure. 

F. Assumptions 

It is assu~ed that all participants in this study provided truthful information to 

the best of their knowledge in regards to age of shaving initiation and age of first 

sexual activity. It is also assumed that patients whose prostate biopsies revealed no 

cancer did not have an occult prostate cancer that was missed by the biopsy. 

G. Limitations 

The first methodological concern in interpreting the results of this study is the 

validity of information collected by a written questionnaire, particularly for variables 
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dealing with sexual activity. Some miscalculation of age at initiation of shaving and 

age of first sexual activity may have occurred because of difficulty recalling this 

information (Wright and West, 1999). Also, the age of initiation of shaving is only a 

surrogate for age of first beard growth and the two events may actually differ. 

Similarly, the age of first sexual relations is only a surrogate for sexual interest or 

drive. This information is accepted as truthful, but it is possible participants may 

have embellished their performance (Wright and West, 1999; Zahn, Pisani, 

Slaymaker, & Boerma, 2004). 

The second limitation was in the patient population investigated. Participants 

were recruited from a veteran population. Veterans have been shown to have 

differences in prostate gland size compared-to the general population and may differ 

in other characteristics dependent upon hormonal factors (Terris, Prestigiacomo, & 

Stamey, 1998; Nixon, Meyer, & Brawer, 1999). The veteran population's higher rate 

of alcoholic liver disease (Boscarino, 1980) and obesity (Das, et a!., 2005), conditions 

which cause increased peripheral conversion of testosterone to estrogen (Gordon, 

Olivo, Rafil, & Southern, 1975; Kley, Deselaers, Peerenboom, & Kruskemper, 1980), 

· has been theorized to influence the incidence and severity of hormonally responsive 

tumors (Terris, Prestigiacomo, & Stamey, 1998; Nixon, Meyer, & Brawer, 1999; 

Samanic, eta!., 2004; Freddland, eta!., 2003). 

Finally, the study was limited by the fact that the study population was 

recruited from patients referred for prostate biopsy based on an abnormal PSA level 



or an abnormality appreciated on digital rectal examination (DRE). These factors 

alone put the group at a higher risk for prostate cancer than the general population. 
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III. RESULTS 

Table I. Demographics mzd Descriptive Statistics of Group 

Demographics and Descriptive Statistics1 for Group N= 167 subjects with colunm 
percentages. 

Group 
Variables N= 167 
Age (years) 60.9 ±7.6 

Race Category 
Caucasian 79 (47.3 %) 
African American 82(49.1 %) 
Other 6 (3.6 %) 

PSA(nglml) 6.9 ±6.5 

PSA Category 
<4.00 36 (21.6 %) 
?:4.00-9 .99 107 (64.1 %) 
>10 24 (14.4 %) 

DRE Category 
T1c 127 (76.0 %) 
?:T2a 40 (24.0 %) 

Gleason Grade (sum) 6.7 ± 0.9 (Cases only) 

Gleason Grade Category 
::;:3+4 well differentiated 55 (74.3 %) (Cases only) 
?:4+3 poorly differentiated. 19 (25.7 %) (Cases only) 

Height (em) 177.0 ± 7.8 

Weight (kg) 90.0 ± 19.7 

BMI (kg/m2
) 28.7±5.8 

BMI Category (kglm2
) 

<25 43 (25.7 %) 
?:25 124 (74.3 %) 
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Variables 
Age of First Shaving 

Age of First Shaving 
Category 
:siS (early) 
16-18 (normal) 
;::19 (late) 

Age of First Intercourse 

Age of First Intercourse 
Category 
::;15 (early) 
16-18 (normal) 
2:19 (late) 

• 
Group 
N= 167 
17.4±2.7 

35 (21.0 %) 
96 (57.5 %) 
36 (21.6 %) 

16.6 ± 2.5 

42 (25.1 %) 
97 (58.1 %) 
28 (16.8 %) 

1 Table entries for quantitative variables are expressed as means ± standard deviation. 
Table entries for categorical variables are expressed as numbers (percentages). 

Table II. Demographics and Descriptive Statistics of Cases and Controls 

Demographics and Descriptive Statistics1 for n= 167 subjects with percentage 
distribution expressed by horizontal comparison. 

Graul! 
Controls Cases 

Variables n=93 n=74 P-value2 

Age (years) 61.1 ± 7.8 60.7±7.4 0.745 

Race Category 0.172 
0: Caucasian (n= 79) 50 (63.3 %) 29 (36.7 %) 
1: African American ( n= 82) 40 (48.8 %) 42 (51.2 %) 
2: Other (n= 6) 3 (50.0 %) 3 (50.0 %) 

PSA (nglml) 5.7 ± 5.4 8.5 ±7.5 0.007 

PSA Category <0.001 
0: <4.00 (n= 36) 30 (83.3 %) 6 (16.7 %) 
1: ;::4.00-9.99 (n= 107) 54 (50.5 %) 53 (49.5 %) 
2: >10 (n= 24) 9 (37.5 %) 15 (62.5 %) 

ORE Category 0.529 
0: Tlc (n= 127) 69 (54.3 %) 58 (45.7 %) 
1: ;::T2a (n= 40) 24 (60.0 %) 16 (40.0 %) 
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GrouQ 
Controls Cases 

Variables n= 93 n=74 P-value2 

Gleason Grade (sum) NA 6.7 ± 0.9 NA 

Gleason Grade Category (column percentage) NA 
0: ::;3+4 (weii differentiated) NA 55 (74.3 %) 
I: ;::4+3 (poorly differentiated) NA 19(25.7 %) 

Height (em) 177.1 ± 7.1 176.6 ±8.7 0.678 

Weight (kg) 90.6±20.5 89.1 ± 18.9 0.616 

BMI (kglm2
) 28.8±6.0 28.5 ± 5.5 0.733 

BMI Category (kglm2
) 0.736 

0: <25 (n= 43) 23 (53.5 %) 20 (46.5 %) 
1: ;::25 (n= 124) 70 (56.5 %) 54 (43.5 %) 

Age of First Shaving 17.4±3.0 17.3 ± 2.2 0.801 

Age of First Shaving 
Category 0.513 
0: ::;15 (early) (n= 35) 22 (62.9 %) 13 (37.1 %) 
1: 16-18 (mid) (n= 96) 50 (52.1 %) 46 (47.9 %) 
2: ;::19 (late) (n= 36) 21 (58.3 %) 15 (41.7 %) 

Age of First 16.8 ± 2.4 16.3±2.6 0.222 
Intercourse 

Age of First Intercourse 
Category 0.882 
0: ::;15 (early) (n= 42) 22 (52.4 %) 20 (47.6 %) 
1: 16-18 (mid)(n= 97) 55 (56.7 %) 42 (43.3 %) 
2: ;::19 (late) (n= 28) 16 (57.1 %) 12 (42.9 %) 

1 Table entries for quantitative variables are expressed as means ± standard deviation. 
Table entries for categorical variables are expressed as numbers (percentages). 
2 P-value l'or quantitative variables are for 2-sarnple t-tests of group means. P-values for categorical 
variables are for 2-sarnple Chi-square tests of homogeneity of proportions. 
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"' "' Table UI. Sl1aving a11d lmemmr.re Comparison St.~tistics in C(Jljes a11d Controls 

""""uun of Shaving __ l_ _ ______ _ __ Arst '""''""'.'""" 
Total Early Mid Late Early Mid Late 
(%) (1stTertile) (2nd Tartile) (3rd Tertile) (1stlertile) (2nd Tertile) (3rd Tertile) 

1 Ranoe: < 15 yearn Rooge: 16-18vears Range:> 19 '"""" Ramoe: < 15 y..,.. Ra~<>a: 16-18 ve:a'" Ra..,· ·> 19 wun; 

IAII Patients(% of All Patlems) 167 35 (2'1%1 96757.5%) 36 (21.6%1 42 125.1o/~ 97158.1%1 28 16.8% I 

1 Cases{% of Cases)* 74 13 (17.6%) 46 {62.2%) 15 (20.3%) 20{27%1 · 42 {56.8%) 12 16.2"A> I 
liS(% of Controls)*' 93 22 (23.7%) 50 (53.8%) 21 (22.6%) 22 (23.7%) 55 (59.1%) 16 {17.2%1 

IMean_f>SA(ngiml:tS!J}_ I 6.9±6.5T 4.3±2.6 - I 8.~±8--:if I El.4+3.5 _j_5,4+3.6- _ _l______IA+7.3 I 7.6+7.2 
Cases {niimi+SD) 8.5 + 7.5 5.6 + 1.8 9.9 + 9.0 6.5 +3.4- -~-6-'f+ 3.0 --~ 9>.1 +-8.6 I 9.4 + 8.6 I 

tna/ml-t: so) 5.7 + 5.4 3.5 + 2.7 6.3 + 6.!5 6.2 + 3.7 4.3 ~ 3.8 6.1 ±5.8 6.2 t 5.7 
.. --~ . ------- . 

.lstage;:T2a(%ofAIIPatlents,n=167) 40(24%) 9(5.4%) 26(1&.6%) 5(3.0%) 11(6,6%' 19(11.4%) 10(6.0'A 
Cases(%ofAIICases,n=74) 16(21.6%) 3(4.-1%) 12(16.2%) 1 (M%) 3(4.1%J 9(12.1%1_ 4_1_5.4%1: 

; (%of All Controls, n=93) 24 (25.8%) 6 {6.5%h 14 {15.1%) 4 (4.3%) 8 (8.6%) 10 (10.8%) 6 {6.5%) 
IMeanBMI. '±SOl _ 2S.7+5.8 30.3+6.2 28.6+6.1 27.6+3.6 29.3+5.4 26.41,6.3 28.8+4.3 

1 (% of All Pallents, n=167) 
Cases (% of All cases, n=7 4) 

; ("A> of All Controls, n=93) 
·1y History of CAP (% All PaUems, n=167) 

Cases (% of All Cases, n=74) 
• ~ ofAII Controls, n=93) 

!Mean Age oiDis _ 
cases (years of age+ SO) 

1 Grade >4+3 (%of All Cases, n=74~ 
>Stage T2a (%of AIUCases, n=74) 
' stage T2b (% of Ali Cases, n= 7 4) 
>Sil3_ge T2c {%of All cases, n=74). 

28.5 + 5.5 29.4 ± 6.2 2-8.8" 6.1 27.1 + 2.2 28.0 ± 4.8 28.6 ± 5.9 29.2 ±5.6 
28.8 + 6.0 30.8 + 6.4 ° 2-8.4 .. 6.3 27.9 .. 4.4 ·30.4 + 5.7 28.3 + 6.6 28.5 + 3.3 

124 (74.3% 28 {16.8%) 69 (41.3%) 27 (16.2%) 33 {19.8%1 68 {40.7%1 -23 (13.8%) 
54 (73.0%) 9 (12.1%) 33 (44.6%) 12 (16.2%) 14 (18.9%) 30 (40.5%) 10 (13.5%1 
70175.3%\ 19120.4%) 36(38-.7%) 15(16.1%) 19(20.4%) 38[40.9%) 13{14n%\ 
82]49.1 o/~ 6(3.6%1 44 C26-.3%l 3:ii19.2'*"l 21]'12.e ~ 
42 (56.8%) 2 (2.7%1 25 (33.8%) 15 (20.3%) 12 (16.;t'1o) ;ttl (~0.1'1o) 4 (b.4'!1o) 
40_(43.0o/~ 4 (4.3% 1'~(2(}.4%) 17 {18.3%1 9J9.7o/~ 26J28..0~ ~5.4~ J 

·22 (13.2%) 2 (1.2% 14 (8.4%) 6 (3.6%) 4 (2.4%) 13 (7.8%) 5(3.0%) 
13_{17.6%1 0 {0%) 9j12.1%_l 4_(_5.4o/oo)_ 1114%_1 7J.9.5o/~ 5_(_6.8%) 

:9.7%.2_ - 2 (2~2%) __ fU5.4%)_n •• 2 (2.2%) 3 (3.2%) 6 (6.5%) 0 (0%) 

60.7+ 7.4 60.8+ 6.4 61.8 .. 7.5 57.5 +7.5 
19_(25.7%) 3 {4.1%1 14 {18.9%1 2 {2.7%1 

129 (39.2%} 4 (5.4%) 15 (201.3%) 10(13:5%), 
15 (20.3%) 4 (5.4%) 10 (13.5%) 1 (1.4%) 

62.8 + 6.7 
[6.8%) 
(9.5%) 

3 (4.1%) 
j_Q_(1~~%) 

59.2+7. 
8 (10.8%) 
18 (24.3% 
~2.1%) 
15(20.3%) 

.62.5+8.7 
I (8.1% 
1(5.4% 
I (4.1%) 

-5 (6.8%) 
prostate cancer on prostate biopsy, vu•• tYilll ••u .,, ... .,tate cancer 



Table IV. Relatiollslup of Shavi11g tmd I11tercourse ;, Cases a11d Co11trols 

Initiation of Shaving . First InterCourse 

Total Early Mid Lata ~arty Mid Late 
(1st Tertile) (2nd Tertile) .(3rd Tertila) (1stTertile) (2nd Tartile) (3td Tertile) 

Range: X-X years Range: X-X years Range: X-X years Range: X·X Y$ars Rar>ge: X-X ye•rs Range: X-X YeaiS 

All Patients (% of All Patients) 167 35 (21.0%) 96 (57.5%) 36 (21.6%) 42 (25.1%) 97 (58.1%) 28 (16.8%) 

Cases (o/o of All Cases)* 74 13 (17.6%) 46 (62.2%) 15 (20.3%) 20 (27%) 42 (56.8%) . 12 (16.2%) 

· Controls (% of All Controls)* 93 22 (23.7%) 50 (53.8%) 21 (22.6%) 22 (23.7%) 55 (59.1%) 16 (17.2%) 

#Early Shaving (% of All Patients) 167 35 (21.0%) 0 (0%) 0 (0%) 15 (9.0%) 15 (9.0%) 5 (3.0%) 

# Early Shav:ing (o/o of All Early Shaving Patients) 35 35 (100%) 0 tO%) 0 (0%) 7 (20.0%) 5 (14.3%) 1 (2.9%) 

Cases (% of All Cases) 74 13 (17.6%) 0 (0%) 0 (0%) 7 (9.5%) 5 (6.8%) 1 (1.4%) 

Cases (% of AlrEarly Shaving Cases) 13 13 (100%) 0 (0%) 0 (0%) .7 (53.9%) 5 (38.5%) 1 (7.7%) 
Cases (% of Early Shaving Cases In Tertile) N/A 13 (100%1 0 (0%) 0 (0%) 7 (35.0%) 5 (11.9%) 1 (8.3%) 

Controls (% of All Controls) 93 22 (23. 7%) 0 (0%) 0 (0%) B (8.6%) 10 (1 0.8%) 4 (4.3%) 

Controls (% of Earty S~avlng Controls) 22 22 (100%) 0 (0%) 0 (0%) s (36.4%) 10 (45.5%) . 4(18.2%) 
Controls (% of Early S~avlng Controls in Tertile) N/A 22 (100%) 0 (0%) 0_(0%) s (36.4%1 10(18.2%)_ 4.125.0%) 

# Late Shaving (o/o of All Patients) 167 0 (0%) 0 (0%) 36 (21.6%) 8.{4.8%1 21 112.6%) 7 14.2%) 
#Late Shaving (% of All Late Shaving Patients) 36 0 (0%) 0 (0%) 36 (100%) . 2 (5.6%) 10 (2.8%) 3 (8.3%) 

Cases {% of All Cases) 74 0 (0%) 0 (0%) 15 (20.3cyo) 2 (2.7%) .10 1:13.5%) 3 (4.1%1 
Cases (o/o of Late Shaving Cases) 15 0 (0%) 0 (0%) 15 (100%) 2 (13.3%) 10 (00.7%) 3 (20.0%) 

Cases (%of Late Shaving Cases in Tertile) N/A 0 (0%) 0 (0%) 15 (100%) 2 (10.0%) 10 (23.8%) 3 (33.3%) 
Controls (% of All Controls) 93 010%) 0 10%) . 21 122.6%) 616.5%1 11{11.8%) 4 14.3%) . 
Controls (% of Late Shaving Controls) 21 0(0%) .0 (0%) . 21 (100%) 6 (29.6%) 11 152.4%) 4 119.0%) 
controls (% of Late Shaving Controls In Tertile) N/A . 0(0%) 0 (0%) 21 (100%) 6 (27.3%) 11 (~0.0%) 4(25.0%) 

#Early Intercourse (% of All Patients) 167 .. 15 (9.0%) 19 {11.4%) 8 {4.8%) 42 (25.1%) 0 {0%) 0(0%) 
# Earty Intercourse (%of All Early lnlercourse Patients) 42 7 (16.7%) 11 (26.2%) 2 (4.8%) 42 (100%) 0 (0%) 0(0%) 
Cases (% of All Cases) 74. 7 (9.5%) 11 (14.9%) 2 (2.7%) 20 (27.0%) 0 (0%) 0 (0%) 

Cases (% of Early Intercourse Cases) 20 7 (35.0%) 11 (55.0%) 2 (10.0%) 20 (100%) 0(0%) 0(0%)' 
Cases(% of Early Intercourse Cases in Tertile) N/A .7 ~3.8%) 11 (23. 9%) 2.113.3%) 20 (100%) 0(0%) 0(0%1 
Controls (% of Controls) 93 8 (6.6%) 8 (8.6%). 6 (6.5%) 22 (23 .. 7%) . 0 (0%) 0(0%1 
Controls (% of Early Intercourse Controls) 22 ,6136.4%1 8 (36.4%) 6 (27.3%) 22 (100%) 0 (0%) 0(0%) 

. Controls (% of Early Intercourse Controls Tertlre) N/A 8 (36.4%) 8 (16.0%) . 6 (28.6%) 22 (100%) 0(0%) 0(0%\ 
# Late Intercourse (o/o of All Patients) 167 5 (3.0%) 16 (9.6%) 7J<1.2%) 0 (0%) 0 (0%) 26 (16.8%) 

#Late Intercourse (o/o of All Late lnterco!Jrse Patients) 28 1 (3.6%) 8 (28.6%) 3J10.7%) 0(0%) . 0 (0%) . 28 (100%) 
Cases (% of All Cases) 74 .1 (1.4%) 8 (10.8%) 3(4.1%) 0(0%) 0(0%) 12 (16.2%) 
Cases (% of Late Intercourse cases) 12 1 (8.3%) 8 (66.7%) 3 {25.0%) 0 IOo/ol . 0 {0%) 12 (100%) 
Cases(% of Late Intercourse Cases In Tertile) N/A 1 (7.7%) 6 (17.'\%) 3 (20%) ·o (O%) 0 (0%) 12 (100%) 

Controls.(% of Controls) 93 4 (4.3%) 6 (8:6%) 4 (4.3%) . .. 0 (0%) 0(0%) . 16 (17.2%) 

Controls (o/o of Late Intercourse Controls) 16 4 (25.0%) . 8 (50.0%) 4 (25.0%) 0 (0%) 0(0%) 16 1100%) 
Controls (% of Late Intercourse Controls in Tertlle) N/A 4 (18.2%) 6(16.0%) 4 (19.0%) 0(0%) 0 (0%) 16 (100%) 

'"'~R!:.At::.=PAtiAnf.c: with nrnc::l!atA rgnf"Ar nn nrnc:rotA hlnncnr ••rnnt ...... lc.~Ootlon..,. unth nn. ...,,.... .. ,.,.,.., ........................... ,, ..... ..,. ... 1 ....... ,, 
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Employing Student's t- test for equality of means, only PSA (ng/ml) 

demonstrated a statistically significant difference (p = 0.007). Age of shaving 

initiation (p = 0.801) and age of first intercourse (p = 0.222) demonstrated no 

difference. All other continuous variables also demonstrated no difference. 

X 2 analysis was used on the ordinal variables to determine group differences 

(case/control). Age of shaving initiation and age of first intercourse were divided into 

tertiles for evaluation: ::: 15 years old considered early, 16-18 years old considered 

mid, and 2: 19 years old considered late. The youngest tertile was considered the 

"exposed" population with early onset of hormonal influences. There was no 

statistically significant difference noted in the exposed groups. Early age of shaving 

initiation (p = 0.513) and early age of first intercourse (p = 0.882) demonstrated no 

difference between the groups. Only PSA divided into categories < 4.00 (ng/ml), 2: 4-

10 (ng/ml), and> 10 (ng/ml), demonstrated a statistically significant difference (p < 

0.001) between the groups. 

Binary logistic regression analysis was then used to evaluate all the variables 

listed as predicting the presence of prostate cancer (Tables V and Table VI). 

Using these variables, a multiple logistic regression prediction equation was 

developed and, using a cut-off value of0.5 which allowed us to correctly classifY 

subjects as having prostate cancer 36.5 % of the time, or no prostate cancer 83.8 % of 

the time, with an overall percent correctly classified 62.9 % of the time (Table VII). 

Multiple logistic regression equation: 

Y = -1.86-02 -1.26-02*Age + .26*(Age_Sex_Cat=O) -.11 *(Age_Sex_Cat=1) + 
.29*(Age_Shave_Cat=O) + .41 *(Age_Shave_Cat=1) -2.03-03*BMI -.12*(DRE_Cat=1)-
2.82-03*Height + 7.79-02*PSA + .52*(Race_ Cat=1) + .3S*(Race_Cat=2) + 5.93-04*Weight 



Table V. Final Statistics of the Stepwise Multiple Logistic Regressions for 
Incidence of Prostate Cancer 

Regression Lower95% Upper95% 
Coefficient Standard Confidence Confidence 

Parameter (B or Beta) Error Limit Limit 
BO: Intercept -0.01856 20.1586 -39.52868 39.49156 
B1: Age -0.01256 0.02246 -0.05658 0.03147 
B2: (_A_g_e Sex Cat=O)_ 0.25538 0.52870 -0.78085 1.29162 
B3: (Age Sex Cat=l) -0.10881 0.46465 -1.01951 0.80189 
B4: (Age Shave Cat=O) 0.28567 0.57825 -0.84769 1.41902 
B5: (Age Shave Cat=1) 0.40727 0.44146 -0.45796 1.27251 
B6:BMI -0.00203 0.33321 -0.65511 0.65105 
B7: (DRE Cat=l) -0.12386 0.40884 -0.92518 0.67746 
B8: Height -0.00282 0.11290 -0.22411 0.21846 
B9: PSA 0.07787 0.03552 0.00825 0.14749 
B 10: (Race Cat= 1) 0.51847 0.39820 -0.26198 1.29893 
B11: (Race Cat=2) 0.35147 0.93509 -1.48126 2.18420 
Bl2: Weight 0.00059 0.10476 -0.20473 0.20592 

Table VI. Final Statistics of the Stepwise Multiple Logistic Regressions for 
Incidence of Prostate Cancer (Continued) 

Regression Odds Lower95% Upper95% 
Coefficient Ratio Confidence Confidence 

Parameter (1!_ or Beta) Exp(B) Limit Limit 
BO: Intercept -0.01856 0.98161 0 10000+ 
Bl: Age -0.01256 0.98752 0.94499 1.03197 
B2: (Age Sex Cat=O) 0.25538 1.29096 0.45802 3.63867 
B3: (Age Sex Cat=l) -0.10881 0.89690 0.36077 2.22976 
B4: (Age Shave Cat=O) 0.28567 1.33065 . 0.42840 4.13308 
B5: (Age Shave Cat=l) 0.40727 1.50272 0.63257 3.56981 
B6:BMI -0.00203 0.99797 0.51938 1.91754 
B7: (DRE Cat=l) -0.12386 0.88350 0.39646 1.96886 
B8: Height -0.00282 0.99718 0.79923 1.24416 
B9:PSA 0.07787 1.08098 1.00828 1.15892 
BlO: (Race Cat=l) 0.51847 1.67946 0.76953 3.66537 
Bll:_{_Race Cat=~_ 0.35147 1.42115 0.22735 8.88357 
Bl2: Weight 0.00059 1.00059 0.81487 1.22865 
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Table VII. Classification Table employing results of Biltary Logistic Regression 
Prediction Equation 

Observed Cancer Estimated Cancer 
No Prostate Prostate Percent 
Cancer Cancer Correct 

No Prostate Cancer 78 IS 83.8 
Prostate Cancer 47 27 36.5 
Overall percent correctly_ classified 62.9 

The equation is more predictive of subjects without prostate cancer than with 

prostate cancer. Table VI gives the odds ratio (Exp (B)) and the 95% confidence 

intervals for the selected variables. Interpreting this data, the odds of having prostate 

cancer increase 8% with every 1 ng/ml rises in the PSA level. All other variables 

demonstrated no difference. 

A simple correlation comparing age of shaving initiation with age of first 

sexual intercourse of the group was also performed. A probability value ofP < 0.05 

was considered to indicate significance. Table VIII demonstrates the correlation was 

r = 0.164 (P = 0.017). Although the correlation was significantly different from zero, 

it was not a strong correlation. 

Table VITI. Correlation Comparing Age of First Shave to Age of First Sex 

Age of Age of 
First Shave First Sex 

Age ofFirst Pearson 
Shave Correlation 1 .164(*) 

Sig. (1-tailed) 0.017 
N 167 167 

Age of First Pearson 
Sex Correlation .164(*) 1 

Sig. (!-tailed) 0.017 
N 167 167 

* CorrelatiOn IS s1gn1ficant at the 0.05 level (1-taded). 
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For patients with biopsies revealing cancer, a univariate analysis of variance 

was performed with age of shaving initiation and age of first sexual intercourse as 

categorical (early, mid, or late) independent variables and the age of diagnosis of 

prostate cancer as a continuous dependent variable. A probability value ofP < 0.05 

was considered to indicate significance. There were no statistically significant 

differences in mean age of prostate cancer diagnosis for age of shaving initiation and 

age of first sexual intercourse (P>0.16), as Table IX demonstrates. 

Table IX. U11ivariate A11alysis of Variance of Age of First Shave a11d Age of First 
Sex with Age of Prostate Ca11cer Diag11osis 

D d V . bl A fP epen ent ana e: \.ge o rostate c ancer o· IagnOSIS 
Type ill Sum Mean 

Source of Squares df Square F Si~. 
Corrected Model 406.707(a) 4 101.677 1.945 .113 
Intercept 165349.874 1 165349.874 3162.278 .000 
Age Shave Cat 189.932 2 94.966 1.816 .170 
Age Sex Cat 195.980 2 97.990 1.874 .161 
Error 3607.887 69 52.288 
Total 276934.000 74 
Corrected Total 4014.595 73 
a- R Squared- .101 (AdJUSted R Squared- .049) 

For patients with biopsies revealing cancer, a univariate analysis was 

performed with age of shaving initiation and age of first sexual intercourse as 

categorical (early, mid, or late) independent variables and the Gleason sum as a 

continuous dependent variable. A probability value ofP < 0.05 was considered to 

indicate significance. There were no statistically significant differences in mean 

Gleason sum for age of shaving initiation and age of first sexual intercourse effects 

noted (P>0.26), as Table X demonstrates. 



28 

- Table X. Univariate Analysis of Variance of Age of First Shave and Age of First 
Sex with Gleason Sum of Biopsy Specimen 

D d V . bl Gl epen ent ana e: s eason umo fB" 10 s ~sy Specimen 
Typem 
Sum of Mean 

Source Squares df Square F Si2. 
Corrected 

2.269(a) 4 .567 .725 .578 
Model 
Intercept 1955.664 1 1955.664 2501.345 .000 
Age Shave Cat 2.146 2 1.073 1.372 .260 
Age Sex Cat .123 2 .061 .078 .925 
Error 53.947 69 .782 
Total 3354.000 74 
Corrected Total 56.216 73 

a- R Squared- .040 (Adjusted R Squared= -.0 15) 

A Main-effects only analysis of variance was completed to test for mean 

differences in age of diagnosis of prostate cancer for the following categorical 

variables: age of shaving initiation, age of first sexual intercourse, PSA, DRE/ clinical 

stage, race, family history, and BMI. A probability value ofP < 0.05 was considered 

to indicate significance. Table XI demonstrates the only statistically significant main 

effect was race (P=O.Ol5). A Bonferroni Multiple Comparison Procedure identified a 

significant difference in the mean age of diagnosis for Caucasians ( 64.8) and African 

Americans (59.9) as Tables XII and XIII demonstrate. 
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Table XI. Main-effects only Analysis of Variance for Mean Differences in Age of 
Prostate Cancer Diagnosis 

D d V . bl A fP epen ent ana e: 'ge o rostate c ancer D' IagnOSIS 
Type ill 
Sum of 

Source Squares Df Mean Square F Si2. 
Corrected 

971.435(a) 11 88.312 1.799 .073 
Model 
Intercept 44280.315 1 44280.315 902.148 .000 
Age Shave Cat 208.785 2 104.392 2.127 .128 
Age Sex Cat 238.257 2 119.129 2.427 .097 
PSACat 61.768 2 30.884 .629 .536 
DRECat 20.721 1 20.721 .422 .518 
·Race Cat 443.744 2 221.872 4.520 .015 
FamHistCat 6.892 1 6.892 .140 .709 
BMI Cat 26.570 1 26.570 .541 .465 
Error 3043.160 62 49.083 
Total 276934.000 74 
Corrected Total 4014.595 73 
a- RSquared- .242 (AdJUsted R Squared= .107) 

Table XII. Race Category with Mean Age of Prostate Cancer Diagnosis 

D d tV . bl A fP t t C epen en ana e: geo rosa e ancer o· IagnOSIS 
Race Std. 
Category Mean Error 95% Confidence Interval 

Lower Upper 
Bound Bound 

0 White 64.778 2.052 60.675 68.881 
1 Black 59.857 1.957 55.944 63.770 
2 Other 54.138 4.402 45.338 62.937 

Table XIII. Bonferroni Multiple Comparison Procedure for Mean Differences in 
Age of Prostate Cancer Diagnosis between Races 

d . bl A f C D' . Depen ent V ana e: ~~ e o Prostate ancer !agnOSIS 
(I) Race (J) Race Mean Std. 
Category Category Difference a-n Error· Sig. 95% Confidence Interval 
OWhite 1 Black 4.78(*) 1.692 .019 .62 8.94 

2 Other 7.76 4.249 .218 -2.70 18.21 
1 Black 0 White -4.78(*) 1.692 .019 -8.94 -.62 

2 Other 2.98 4.187 1.000 -7.33 13.28 
20ther OWhite -7.76 4.249 .218 -18.21 2.70 

· 1 Black -2.98 4.187 1.000 -13.28 7.33 
Based on observed means 
• The mean difference is significant at the .05 level. 



30 

A Main-effects only analysis of variance was performed to test for mean 

differences in Gleason sum of biopsy specimens for the following categorical 

variables: age of shaving initiation, age of first sexual intercourse, PSA, DRE/ clinical 

stage, race, family history, and BMI. A probability value ofP < 0.05 was considered 

to indicate significance. None of the main effects in Table XIV was statistically 

significant (P>O.l7). 

Table XIV. Main-effects only Analysis ofVariancefor Mean Differences in 
Gleason Sum of Biopsy Specimens 

D d tV . bl GI epen en ana e: s eason umo fB" s 1qpsy speCimens 
Type ill 
Sum of Mean 

Source Squares df Square F Sig. 
Corrected Model 7.278(a) 11 .662 .838 .603 
Intercept 567.084 I 567.084 718.444 .000 
Age Shave Cat 1.045 2 .523 .662 .5I9 
Age Sex Cat .328 2 .164 .208 .813 
PSACat .918 2 .459 .582 .562 
DRECat 1.536 I 1.536 1.947 .168 
Race Cat 1.062 2 .53 I .673 .5I4 
FamHistCat .084 I .084 .I07 .745 
BMICat .722 I .722 .915 .343 
Error 48.938 62 .789 
Total 3354.000 74 
Corrected Total 56.2I6 73 

a- R Squared- .129 (Adjusted R Squared- -.025) 

A log linear model was fit to following categorical variables: age of 

shaving initiation, age of first sexual intercourse, PSA, DRE/ clinical stage, race, 

family history, and BMI; to assess differences in proportions of pathologic stage by 

these variables. A probability value ofP < 0.05 was considered to indicate 

significance. None of the 2-factor interactions in Table XV of pathologic stage and 

the other categorical variables was significant (P>0.05). Therefore the pathologic 
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stage is not associated with any of the factors. There was a partial association for age 

offrrst sex category by race category (P=0.0233). fhere was also a partial association 

for age of first sex category by family history category (P=.0493). 

Table XV. Hierarchical Log Linear for Tests of Partial Associations in Pathologic 
Stage of Biopsy Specimens 

Effect Name DF Partial X 2 Prob 
Pathology by Age Shave Cat 4 2.907 0.5735 
Pathology by Age Sex Cat 4 1.246 0.8705 
Pathology by PSA Cat 4 0.356 0.9859 
Pathology by DRE Cat 2 0.664 0.7174 

Pathology by Race Cat 4 4.837 0.3044 

Pathology by Family History Cat 2 2.245 0.3255 
Pathology by BMI Cat 2 5.740 0.0567 
Age Sex Cat by Age Shave Cat 4 9.035 0.0602 
Age Sex Cat by PSA Cat 4 0.826 0.9349 
Age Shave Cat by PSA Cat 4 6.116 0.1907 
Age Sex Cat by BMI Cat 2 1.169 0.5574 
Age Shave Cat by BMI Cat 2 0.123 0.9402 

PSA Cat by BMI Cat 2 0.425 0.8087 
Age Sex Cat by Race Cat 4 11.304 0.0233 
Age Shave Cat by Race Cat 4 26.380 0.0000 
PSA Cat by Race Cat 4 2.652 0.6177 
BMI Cat by Race Cat 2 0.052 0.9743 
Age Sex Cat by Family History Cat 2 6.018 0.0493 
Age Shave Cat by Family History Cat 2 2.049. 0.3589 
PSA Cat by Family History Cat 2 1.801 0.4063 

BMI Cat by Family History Cat 1 0.053 0.8179 
Race Cat by Family History Cat 2 1.358 0.5072 
Age Sex Cat by DRE Cat 2 1.393 0.4982 
Age Shave Cat by DRE Cat 2 0.927 0.6290 
PSA Cat by DRE Cat 2 4.223 0.1210 
BMI Cat by DRE Cat 1 0.062 0.8030 
Race Cat by DRE Cat 2 0.900 0.6377 
Family History Cat by DRE Cat 1 0.138 0.7099 
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A one-way analysis of variance was perfonned of the continuous variables: 

age of shaving initiation and age of first sexual intercourse by the categorical variable 

race in Table XVII. An F-test was perfonned in Table XVI to test for mean 

differences in age of shaving initiation and age of first sexual intercourse by the 

categorical variable race. A probability value of P < 0.05 was considered to indicate 

significance. A Bonferroni Multiple Comparison Procedure in Table XVill identified 

a significant difference in age of shaving initiation means by race [F (2,164) = 24.96, 

P < 0.001]. The mean age of shaving initiation for blacks (18.63) was significantly 

greater than for the mean age of shaving initiation for whites (16.03). There were no 

statistically significant differences in age of first sexual intercourse means by race [F 

(2,164) = 1.91, p < 0.152]. 

Table XVI. F-testfor Mean Differences Age of First Sllave and Age of First Sex by 
Race 

Sum of 
Squares df Mean Square F Sig. 

Age Shave Between Groups 273.144 2 136.572 24.964 .000 
Within Groups 897.188 164 5.471 
Total 1170.332 166 

Age Sex Between Groups 23.169 2 11.585 1.908 .152 
Within Groups 995.990 164 6.073 
Total 1019.159 166 
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Table XVII. 011e-way A11alysis of Varia11ce of Age of First Shave a11d Age of First 
Sex by Race-Descriptives 

Std. 95% Confidence 
N Mean Deviation Std. Error Interval for Mean 

Lower Upper 
Bound Bound 

Age Shave 0 White 79 16.03 1.527 .172 15.68 16.37 
1 Black 82 18.63 2.969 .328 17.98 19.28 
2 Other 6 17.67 .516 .211 17.12 18.21 
Total 167 17.36 2.655 .205 16.96 17.77 

Age Sex 0 White 79 16.68 2.824 .318 16.04 17.31 
1 Black 82 16.36 2.133 .236 15.89 16.83 
2 Other 6 18.33 1.033 .422 17.25 19.42 
Total 167 16.58 2.478 .192 16.20 16.96 

Table XVIII. BollferrOiti Multiple Compariso11 Procedure Mean Differences ill 
Age of First Shave and Age of First Sex between Races 

D epen dan V . bl A fF' Sh t ana es: ge o 1rst ave an dA fF' S •ge o 1rst ex 
(I) (J) 

Dependent Race Race Mean 95% Clfor 
Variable Cat Cat Diff.(I-J) Std. Error Sig. Difference in Means 
Age Shave OWhite 1 Black -2.603(*2_ .369 .000 -3.49 -1.71 

2 Other -1.641 .990 .298 -4.04 75 
1 Black 0 White 2.603(*) .369 .000 1.71 3.49 

2 Other .961 .989 .998 -1.43 3.35 
2 Other OWhite 1.641 .990 .298 -.75 4.04 

1 Black -.961 .989 .998 -3.35 1.43 
Age Sex OWhite 1 Black .317 .389 1.000 -.62 1.26 

2 Other -1.656 .1.044 .343 -4.18 87 
1 Black 0 White -.317 .389 1.000 -1.26 62 

2 Other -1.974 1.042 .180 -4.49 55 
2 Other OWhite 1.656 1.044 .343 -.87 4.18 

1 Black 1.974 1.042 .180 -.55 4.49 
• The mean difference IS significant at the .05 level. 
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IV. DISCUSSION 

Prostate cancer is the most common nonskin malignancy and the second 

leading cause of cancer deaths among men in the United States [1 ]. Prostate cancer 

has a compl.ex etiology which is poorly understood. Presently, age, ethnicity, and 

family history are the most consistently reported risk factors associated with disease. 

Other potential risk factors have also been suggested. 

In addition to the effects on the prostate, androgens affect libido and the 

development and maintenance of secondary sexual characteristics, such as external 

genitalia and body hair distribution. The age at which these characteristic~ develop 

can possibly serve as a surrogate marker for the duration that the prostate has been 

exposed to past-pubertal levels of androgens. 

With this study, we hoped to examine this one etiologic factor by determining 

the age of onset of shaving and first age of intercourse. Early onset could have 

caused a prolonged exposure to testosterone levels in childhood and adulthood. We 

examined the relationship between early onset of shaving initiation and first sexual 

activity in the development of prostate cancer. We also examined the pathologic 

stage, Gleason sum, and age of prostate cancer diagnosis in relation to early onset of 

shaving initiation and first sexual activity in the development of prostate cancer. 
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We first compared if the age of shaving initiation and the age of first sexual 

intercourse within our group of 167 patients were related. A simple correlation 

comparing age of shaving initiation with age of first sexual intercourse of our group 

was r=O.l64 (P=O.Ol7). Although the correlation was significantly different from 

zero, it was not a strong correlation. 

Of the 35 early onset of shaving exposed patients 13 (37.1%) had prostate 

cancer, while 22 (62.9%) did not. There was no increased risk of early onset of 

shaving with cancer in exposed (p = 0.513). Of the 42 early age of first intercourse 

exposed patients 20 (47.6%) had prostate cancer, while 22 (52.4%) did not. There 

was no increased risk of early age of first intercourse with cancer in exposed (p = 

0.882). Only PSA levels demonstrated a statistically significant difference between 

the groups (P = 0.007) by X and two-sample t-tests. 

We found no significant relationship of prostate cancer incidence in veterans 

referred for prostate biopsy who reported an early onset of shaving initiation and an 

early age at first sexual activity demonstrating early onset of hormonal influences. 

Rising PSA was found to be the strongest predictor of risk for prostate cancer in our 

population. 

As stated earlier in Review of Relevant Literature, several studies have 

evaluated either the potential relationship between self-reported age at shaving 

initiation or self-reported age at first sexual relations, and subsequent risk of prostate 

cancer in males. Evidence supports a significant role for androgens, mainly 

testosterone and dihydrotestosterone in the development and progression of prostate 

cancer. It is unclear whether these androgens exert their influence on prostate cancer 
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development as early as puberty, when increased expression of 5-alpha-reductase 

leads to increased intracellular dihydrotestosterone levels and increased prostate cell 

-
division. Diamali.dis and Yu (1996) theorize that some prostate tumors are initiated 

around 14 years of age. They speculate that one or a few prostate cells undergo 

malignant transformation with hormonal surges of puberty and start to proliferate 

with doubling times of approximately 600 days and that these cells will eventually 

give rise to tumors diagnosed 45-55 years after genetic alterations. 

We looked to evaluate this by using a Main-effects only analysis of variance 

which was completed to test for mean differences in age of diagnosis of prostate 

cancer for the categorical variables: age of shaving initiation, age of first sexual 

intercourse, PSA, DRE/ clinical stage, race, family history, and BMI. The only 

statistically significant main effect was race (P=O.Ol5). A Bonferroni Multiple 

Comparison Procedure identified a significant difference in the mean age of diagnosis 

for Caucasians (64.8) and African Americans (59.9). 

Based on these race differences in age at diagnosis of prostate cancer, the 

earlier age of onset in African Americans is fairly widely accepted. Some 

investigators feel that this may be related to higher androgen levels found in young 

African Americans compared to young white men later diagnosed with prostate 

cancer (Ross, et a!. 1981 ). Others have demonstrated no difference in testosterone 

lev:els between African Americans and white men at the time of diagnosis of prostate 

cancer by prostate biopsy and that racial variations in prostate cancer may be 

attributed to differences in the androgen receptor and its interaction with serum 

testosterone (Kubri9ht, et a!. 1999). Studies by Wu, et a!. (1995) showed the' 
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DHT:testosterone ratio was highest in African-Americans, intermediate in whites, and 

lowest in Asian-Americans, corresponding to the respective incidence rate of prostate 

cancer in these groups and providing indirect evidence for ethnic differences in 

5alpha-reductase enzyme activity as well. Powell, eta!. (1999) data on the outcomes 

of men treated for clini~ally localized prostate cancer demonstrated more advanced 

disease and more frequent recurrence among young African American males than 

among white males young and of advanced age. These differences in disease severity 

and recurrence, in addition to the disproportionate mortality among young African 

American males, are strong evidence that African American males should be tested 

for prostate cancer at an earlier age than white males. 

Facial hair growth in men is also determined by genetic and hormonal factors, 

particularly circulating androgen concentrations ... After exclusion of major racial and 

age differences, circulating levels of plasma androgens are probably the most 

important factors regulating facial hair growth (Moretti, Rampini, & Rebora, 1976), 

Studies performed by Rosenblatt, Wicklund, and Stanford (2001) have shown no 

association between the age at which a man started shaving and prostate cancer. 

Results from Habel, Van Den Eeden, and Friedtban (2000) only showed association 

among racial subgroups. Our study did not show these. associations. 

A one-way analysis of variance was performed of the continuous variables: 

age of shaving initiation and age of first sexual intercourse by the categorical variable 

race. An F-test was performed to test for mean differences in age of shaving initiation 

and age of first sexual intercourse by the categorical variable race. A Bonferroni 
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Multiple Comparison Procedure identified a significant difference in age of shaving 

initiation means by race [F (2, 164) = 24.96, P < 0.001]. The mean age of shaving 

initiation for blacks (18.63) was significantly greater than for the mean age of shaving 

initiation for whites (16.03). This seems to contradict the relationship to higher or 

earlier peaks in pubertal androgen seen in African Americans, as discussed earlier. 

There were no statistically significant differences in age of first sexual intercourse 

means by race [F (2,164) = 1.91, P < 0.152]. 

A positive relationship between circulating testosterone levels and prostate 

cancer incidence has been observed by (Gann, Hennekens, Ma, Logcope, & Stampfer, 

1996), and serum dihydrotestosterone levels have been related to sexual activity 

(Manzoros, Georgiadis, & Trichopoulos, 1995). Thus it is possible that associations 

with sexual behavior may be confounded by androgen levels. Sexual interest or drive 

may also be indicative of elevated levels of circulating androgens. It has been 

proposed that this hormone may be especially influential during puberty, when the 

prostate gland achieves full development (Habel, Van Den Eeden, & Friedman, 

2000). Previous studies performed by Rotkin (1977) and Honda, eta!. (1988) has 

suggested that an early age at first intercourse increased the risk for prostate cancer, 

while Dennis and Dawson (2002) like ours have not. Another study performed by 

Rosenblatt, Wicklund, and Stanford (200 1) demonstrated modest positive 

associations with early age at first intercourse and risk of prostate cancer, but this 

effect disappeared after adjusting for the riumber of female partners. 
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A log linear model was fit to following categorical variables: age of 

shaving initiation, age of frrst sexual intercourse, PSA, DRE/ clinical stage, race, 

family history, and BMI; to assess differences in proportions of pathologic stage by 

these variables. None of the 2-factor interactions of pathologic stage and the other 

categorical variables was significant (P>0.05). Therefore the pathologic stage is not 

associated with any of the factors. There were partial associations found between age 

of first sexual intercourse and race (P=0.023) and age of first sexual intercourse and 

family history when related to pathologic stage by these variables but none with 

prostate cancer incidence. 
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V.SUMMARY 

A simple correlation comparing age of shaving initiation with age of first 

sexual intercourse of the group was r-0.164 (P=O.Ol7). Although the correlation was 

significantly different from zero, it was not a strong correlation. 

Of the 35 early onset of shaving exposed patients 13 (37.1 %) had prostate 

cancer, while 22 (62.9%) did not. There was no increased risk of early onset of 

shaving with cancer in exposed (p = 0.513). Of the 42 early age of first intercourse 

exposed patients 20 (47.6%) had prostate cancer, while 22 (52.4%) did not. There 

was no increased risk of early age of first intercourse with cancer in exposed (p = 

0.882). Only PSA levels demonstrated a statistically significant difference between 

the groups (p = 0.007) by Jt- and two-sample t-tests. 

We found no significant relationship of prostate cancer incidence in veterans 

referred for prostate biopsy who reported an early onset of shaving initiation and an 

early age at first sexual activity demonstrating early onset of hormonal influences. 

Rising PSA was found to be the strongest predictor of risk for prostate cancer in our 

population. 

A Main-effects only analysis of variance was completed to test for mean 

differences in age of diagnosis of prostate cancer for the categorical variabh;s: age of 

shaving initiation, age of first sexual intercourse, PSA, DRE/ clinical stage, race, 
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family history, and BMI. The only statistically significant main effect was 

race (P=O.O 15). A Bonferroni Multiple Comparison Procedure identified a sigilificant 

difference in the mean age of diagnosis for Caucasians (64.8) and African Americans 

(59.9). 

A log linear model was fit to following categorical variables: age of 

shaving initiation, age of frrst sexual intercourse, PSA, DRE/ clinical stage, race~ 

family history, and BMI; to assess differences in proportions of pathologic stage by 

these variables. A probability value ofP < 0.05 was considered to indicate 

significance. None of the 2-factor interactions in Table XV of pathologic stage and 

the other categorical variables was significant (P>0.05). Therefore the pathologic 

stage is not associated with any of the factors. There were partial associations 

between age of frrst sexual intercourse and race, age of shaving initiation and race, 

and age of frrst sexual intercourse and family history. 

A one-way analysis of variance was performed of the continuous variables: 

age of shaving initiation and age of first sexual intercourse by the categorical variable 

race. An F-test was performed to test for mean ~fferences in age of shaving initiation 

and age of frrst sexual intercourse by the categorical variable race. A Bonferroni 

Multiple Comparison Procedure identified a significant difference in age of shaving 

initiation means by race [F (2,164) = 24.96, P < 0.001]. The mean age of shaving 

initiation for blacks (18.63) was significantly greater than for the mean age of shaving 

initiation for whites (16.03). This seems to contradict the relationship to higher or 

earlier peaks in pubertal androgen seen in African ~ericans (Wu, eta!. 1995), as 
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discussed earlier. There were no statistically significant differences in age of first 

sexual intercourse means by race [F (2,164) = 1.91, P < 0.152]. 

Although higher or earlier peaks in pubertal androgen levels may 

contribute to the relation of early onset of shaving, early age of first intercourse 

and prostate cancer, our data did not support this. We found no significance 

with prostate cancer with pathologic stage, age of cancer diagnosis, or grade. 

Additional research with a larger number of patients and/or additional variables 

such as response to therapy may reveal a relationship. Also forming a true 

control group with prostate pathology negative for cancer in transurethral 

resection of the prostate patients may also reveal a relationship. This is required 

to further evaluate the conflicting results of past research in regards to hormone 

levels and the incidence of prostate cancer. 
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APPENDIX 



A. Definitions of Terms Used and Abbreviations 

SAR (5 alpha-reductase)- An enzyme which converts testosterone to 

dihydrotestosterone ,(DHT). 
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AJCC (American Joint Committee on Cancer)- established in 1959 to formulate 

and publish systems of classification of cancer, including staging and end results 

reporting, which will be acceptable to and used by the medical profession for 

selecting the most effective treatment, determining prognosis, and continuing 

evaluation of cancer control measures. 

AR (Androgen Receptor) -Receptors that have binding sites for the steroid 

androgen. 

Age at first relations- stated age the subject became sexually active. 

Age at shaving initiation- stated age at first beard growth. 

BMI (Body Mass Index) - calculated for patient according to the formula [weight in 

pounds/ (height in inches) 2] x 703, categorized for analysis with 2:. 30 considered 

obese, 25.0-29.9 overweight, 18.5-24.9 normal and< 18.5 underweight. 



BPH (Benign Prostatic Hyperplasia) -A benign condition in which an 

overgrowth of prostate tissue pushes against the urethra and the bladder, 

blocking the release of urine. 

CAG (Cytosine, Adenosine, and Guanosine) -The nucleotides containing the 

bases cytosine (C), adenosine (A) and guanosine (G) which code for the amino 

acid glutamine. 
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DHT (Dihydrotestosterone)- The active form of the male hormone, testosterone, 

produced after testosterone is transformed by an enzyme known as 5-alpha 

reductase. Synonym: 5AD (5 alpha-dihydrotestosterone). 

DRE (Digital Rectal Examination)- An examination in which a doctor inserts a 

lubricated, gloved finger into the rectum to feel for abnormalities. 

HAC (Human Assurance Committee)- Clinical trials are conducted according to 

conditions approved by this committee of members 

IRB (Institutional Review Board) - Clinical trials are conducted according to 

conditions approved by this committee of members 



LH-RH (Luteinizing Hormone-Releasing Hormone) -controls LH production, 

released by the hypothalamus. 
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MeSH (Medical Subject Headings)- Search engine for the U.S. National Library of 

Medicine. 

PCPT (Prostate Cancer Prevention Trial)- The goal ofPCPT was to demonstrate 

a decrease in the incidence of prostate cancer in participants receiving the 5 alpha 

reductase inhibitor, finasteride, compared to those receiving a placebo. 

PSA (Prostate Specific Antigen) test- a blood test used to help detect prostate 

cancer by measuring a substance called prostate-specific antigen produced by the 

prostate, measured in ng/ml. 
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B. Prostate Biopsy Patient Questionnaire - Prostate Biopsy Patient Questionnaire 

Name: 

Social security number: 

Date of proslate biopsy: --------......-

1) Have you ever had prostate biopsies before? 
YESD NOD . 

If so, when? _______ ~ 

What was the 
result?. _ . .. _ _ . 

2) Have you ever been exposed to Agent 
Orange? YESD NoD 

3) Has anyone in your family ever had proslate 
cancer? YESD NOD If yes, who? 

DFather 
O~iother 
Duncle 
1J Grandfather 
0 Other, please specify: 

4) What is your race? 

DAfrican American 
0American Indian 
0Asian 
Ocaucasian 
0 Hispanic WMe 
0 Hispanic Black 
0 Pacific Islander 
0 Other, please specify: 

5) How old were you when you first started 
shaving? 

6) How old were you when you first had sexual 
relations? 

·7) What occupation do you have? Or, if retired, 
what occupation did you have previousiy? 

Check if you ever worl<ed in the following: 

0Tire or rubber industry 
0 Oil or gas refining a Textile industry 

Pesticide industry 
· 0Farming 

D Firefighting 
Oreaching 

8) Do you smoke cigarettes? YES [J NOD 

If so, how many packs per day? 

Did you smoke then quit? YESO N~D 

If so, how long ago did you quit? 

How many packs a day did you smoke before 
.you quit? · 

9) Have you ever had a vasectomy (surgery on 
your scrotum so tha.t you can't have more 
children)? YESO NOD 

' If so, how old were you when it was done? 

1 Oj What is your current marital status? 

0 Never married 
0Married 
Oseparated 
Ooivorced 
OWi!lowed 

Please also complete the attached diet questions. 

Thank you! 
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Prostate Biopsy Patie11t Questiom1aire (Diet) 
Name · SS# Date ___ _ 

Indicate your usual serving size, number of servings and frequency by checking the 
appropriate box 

Number 

Food Medium Your seiving of How often Serving . Size '· Seivings 
Example: s M L Dav Week Month Year 
Hamburgers, 

.. 
·' 

cheeseburgers 
I medium !o d: 1:o · e D D D 

Hamburgers, 
I medium 

cheeseburgers D n In n n· n Q 

Beef steaks, roasts 4oz D lo lo D D D D 
Pork, incl. Chops, 2chopsor4 . 

. 
roast oz D lo lrn; _D. D D D 

Hotdog 2 dogs D lo 0 . ·o cr 0 tJ 
In lo D 

~-,_ 

D 0 D .n Ham, lunch meats 2slices 
Whole milk not '• ·•·. 

including on cereal 8 oz glass lo lo 0' 
... 

0 Q o· 0_ 
Cheese, excluding 2 slices or2 n m ',. cottsge 'j)J B D .o .D oz. 

. .,,, . --:' ,. ;l/• '. -.. ·; 

Doughnuts, cookies, lpc.Or3 .. ' 
.. '· 

cake, pastries cookies lo b In 0 n n· 11 
I egg - small, 

Eggs 2 eggs= ' G~ [3i I;;} D Eli 1.-...P·cv 8 medium ' . . 

White bread, rolls, 
.. 

bagels, etc., including 2 slices, Q . Q; E:l .. 0 D. 0 Q sandwiches 3 cmckers 

ld·' 
. '•. 

Margarine or butter n n n rl · .. ri:f ·n 2tl31s .. .. . ,~- _ .. ; 
Salad dressing or .. " . ' . . .. 
mayonnaise (incl. On 
sandwiches). 21bsp s liil @·· [iii ·B liilt D 
French fries, fried .. .. 

IPOtaloes '%CUP. In lrJ tr· n· rt· : El ;· ·n 
..-. - -- .. 

Do you eat the following foods evetY.da)"' 

Breakfast Cereal pYes QNo 

Dark Bread, such as whole whea~ rye, pumpernickel? '[]-Yes ··o!f.lll"" 
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C. l11jormed Co11se11t 

r,~ I ~. llePanment of Veterans AffairS VA RESEARCH CONSENT FORM . -.·~----:.:: .. ..: ::::.:::-:: ~:_~~- ; . .:. "" : ..... -· - . (Page 1 of6J 
I 

Subject Name: Date: 

Title of Study: Section of Urology Database 

I Principal Investigator. Ronald W. Lewis, MD VAMC: 
~~~~~~=------------

Augusta 

i-
1 DESCRIPTION OF RESEARCH BY INVESTIGATOR 
j. 

I PRINCIPLES CONCERNING RESEARCH: You are being asked to take part in a research project It 
is important that you read and underStand these principles that apply to all individuals Who agree to 
participate in the research project beloW: · 

1. 'raking pat! in the research is entirely voluntary. 

2. You may not personally benefit from taking part in the research but the knowledge obtained 
may belp the health professiooals caring for you better understand the diseasef\lOndition and 
bow to treat it. · 

3. You may withdraw from the study at any time without. anyone objecting and without penalty 
or loss of any benefits to whichsou are otherwise. entitled. 

4. If, during your participation in the research project, new information becomes avaii3bie 
concerning your condition .(disease) or concerning better. therapies wbich would affect your 
being in the research projeCt, )'our doctor will discuss this new information With you and will 
help you make a decision aO!rut cOntinuing in the research. 

S;. The pt11p0se of the research, how it will be done, and wblit your part in the. research will be, is 
described below. Also described are the risks,· inconveniences, discomforts, and other 
important information, which you need to make a decision about whether or not you wiSh to 
participate. You are urged to discuss any questions you have about this research with the staff 
members. · 

I suiltEcrs roENTIFidATION (f.b. plate or givi ntznie-fasi,. 
first, middle) . · . 

Rev:3122101 Created 09/01103;revlsed 12111103 

Ln neu elVA FORM 10-1088 Subject's lnnials 
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Date: 
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----------------------
Tille of Study: Section of Urology Database 

Principal Investigator: Ronald W. Lewis, MD ·. ': "•' 
VAMC: Augusta -·--· j_ 

Introduction 

You are being asked to allow your personal health infonnation to be entered into the. Section of 
Urology Database. Please read the following information about this and ask any qUestions you may 
have. You need to decide if you arc willing to allow your information to be put into the database. If 
you do not understand something you read, be sure to ask what it means. 

Purpose 

This database has been established to allow all members of the Section ofl,Jrology to be better able to 
treat patients by following certain clinical infonnation, and having access to a group of patients for 
certain research projects. Before any information is used for research, a committee "known as the 
Institutional Review Board must approve the project All patients who ~ seen in the Section of 
Urology Clinic will be asked to be in the database. 

Procedures 

If you agree to be in listed in the database, you will be asked to sign this Informed Consent Document 
Once the document is signed, certain personal information,. including your name, date of birth, sex, age, 
medical record number, and treatigg. physician will be collected. This will either be obtained from 
information already available in your medical record, by having ypu complete a data information form, 
or you will be asked these questions, so they can~ entered into the computer. As the doctor sees you, 
he or she will collect certain information about your care, including your diagnosis, allergies, 
medications, pievious surgeries and any complications you may have bad, treatment used for your 
medical conditions, laboratory and pathology reports, and hospitalization history. At each visit, this 
information will be updated either by the doctor or one of the Section ofUrology staff. 

Permission 

I give pennission for this information to be entered into the database and used in the future in research 
studiesthat.wouldnotidentifyme. DYes DNo Signature __ ....:..--~--

I give permission for someone )o contact me in the future to up_date specific information entered. irito 

the database; i:I Y.S 0 No SiSnatur•·-------'---
1 give my pennission for this information 'to be included in the Shared Equal Access Regional 
Cancer Hospital (SEARCH) Database. DYes D No Signature---~----

Rev:3122101 Created 09101/03; revised 12/11103 HAC FI:~LE;P#Riji~~~fW~ffiii~~[rj;f 
In lieu of VA FORM 10-1088 HAC~~ Subject's Initials 
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VA RESEARCH CONSENT FORM 
(Page 3 ciS) 

Date: -------------------
T!Uo of Study: Seciion of Urology Database 

Principal Investigator: Ronald W. Lewis, MD VAMC: Augusta 

Subject Payment 

You will not be paid for your participll)ion in this database, nor will you be charged to have your 
infonnation entered. You or your insurance company/third party payer are responsible for all your 
medical care including your visits .10 the cliriic, surgery, medications, and other treatments, as well as 
transportation. 

Risks 

The risk that your confidential infonnation could accidently get into the bands of those not involved in 
the database exists, although this risk is minimal The database will be password protected. Each 
individual who will have access to the database will bave a personal password. 

Benefits 

There are no direct benefits to you for yarticipating in-this database. 

Alternatives 

Your altemative to allowing your infonnation to be entered into the database is to relilse. If you refuse, 
no infonnation about you will be ql&intained in the Section of.Urology Database. 

Compensation for Research· Related Injuries 

fu case of any advme event or persoDal injury resulting from this study, eligible veterans are entitled 
to medical ~ Compensation may be payable uniler 38USC35 I or in some ciroumstances 
under the Federal ,Tprt Clai!ns Act. Non-eligible veterans or non-veterans are en!itle;d to medical care 
and treatment. oin a humanitarian emergency basis. ·Compensation would ~Jjmited to situations 
involving negligence and would be controlled by the provisions of ihe Federal Tort Claims Act. 

Withdrawal 

1 Your participation in this database is voluntary. You .mBY revoke your consent and authorization and 

I 
withdraw now or at any time in the future without penalty or loss of care or other benefits 10· which 
you are otherwise entitled. . 

I 

I
, . HACALE# 0~-0j,;I!J9b 

Rev:3122101 Created 09/Di/03· revised 12/11/03 HAC APPROVED INFO MED CO SENT om'l#lNT 
• . • ~PPROV~LFROM ... 10 I ~ - .. ,.... - .. 

In r~eu of VA FORM 10·1086 THIS OOCU''E""' " llf;;,;~::!,~~;,; Subject's Initials 

L ,. no·IS NO LONGE VAUD TO ENROll 
. . '" . SUBJEpTS AFTER THIS DATE. 
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I Tnle of Study: Section of Urology Databaso 
I 

Principal Investigator: ...:Rc::o:::n,_a:.=ld'-'W_, • .:.l:::ew=ls,,_,M'-'D=-...,-=·,··;;,.,·;t:· ,.,·,.· .-- VAMc: Augusta , .. .-.-~ 

Privacy Notice 

The researchers are asking for your written authoriZillion before using your health informalion or 
sharing it with others in order to conduct the research as described. However, under certain 
circumstanceS, the researthm may use ani! disclose your health information without your written 
authorization if they obtain aj>proval through a special process to ensure that =cb without your written 
authoriZiltion poses minimal risk to your privacy. Under no circumstances, however, would the 
researchers allow others to use your name or identity publicly. 

The researchers may also disclose your health information without your written authorization to people 
who are planning a future research project, so long as any information identifying you aoes not leave 
our facility. 

Information about people who have died may be shared with researcbers using the information of 
deceased. persons, as long as the researchers agree not tl> remove from our facility any information that 
identifies these individuals. · • 

Confidentiality 

Only the investigator, the members of the research team, and authorized officials from state and federal 
governments and accrediting_ bodies; and .authorized ~epresentatives of the Medioal College of Georgia 
and the Augusta Veterans Affairs Medioal Center Ylill have access to confidential dala, which would 
identifY you unless specifically required to be disclosed by state or fedemllaw. You will not be 
identified in any reports or publications resulting from the study. 

Authorization for Release of Protected Health Information for Research Purposes 

By signing this document, you will authorize the V etmns Health Administ'ralion (VHA) to provide 
Dr. Ronald W. Lewis and his research team acuss to the following information about you: your 
name, date ofbirtb, sex, age, medical record number, treating physician, information about your care, 
including your· diagnosis, ailergies, medications, previouS surgeries and any complications you may 
have had, treatment used for your medical conditions, laboratocy . and pathology reports, and 
hospitali7.ation histoty. At each visit, this information will be updated either by the doctor or one of 
the Section of Urology staff. · 

Ht.r, t1LE I 0 :, -oq '(Qq 0 
! Rov:=1 Created 09101/03; revised 12/11iD3 
I In fiou elVA FORM 10·1088 

hAC /J'PROVEO INijl~M~I}C!SENT DO®~ 
APPROVALFROM \Vtlf!~!j:lD !0!.[~ 
THIS DOCUMENT IS NO LONGER VAL:-,IO:'::T:;LO ENR~D?;LL Subject's Initials 

/ "' SUBJECTS AFTER 11115 DATE. 
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I TiUe of Study: Section of Urology Database 
I 

Principal investigator: Ronald W. Lewis, MD VAMC: Augusta 

If you do not sign this authorization, 'you will not be a part of the study. 

ThiS authorization has no expiration date. . Y ou.can revoke this authorization at any .time. Tci revoke 
your authorization, you can write to Dr. Ronald W. Lewis, ll20 IS"' Stree~ Augusta, GA 30912, or 
you can ask a membtr of the researCh team to give you a form to revoke aUihorizalion. If you revoke 
this authorization, you will not be able to continue to have your data entered into the d8!\..base. This 
will not affect your rights as a VHA patienL 

If you revoke this authorization, Dr. Lewis and his research team can continue to use infonnatjon 
about you that has been collected No information will be collected after you revoke your 
authorization. 

The VHA 'complies with the ~ts of the Health Insurance Portability and Accouniability Act 
of 1996 and its privacy regulations and all other applicable laws 1hat protect your privacy. We will 
protect your infomtation aocord\ng to these laws. Despite these protections, there is a possibility 1hat 
your.information could be used or disclosed in a way that it will no longer be protected. Our Notice 
of Privacy Practices (a separate document) provides more information on how. we protect. your 
information. If you do not have a copy of the Notice, the research team will provide one for you. 

Rev-.3122J01 Cfi'Oted 09/01/03; revised 12111103 
In UeU ofVA FORM 10·1086 
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Title of Study: Section of Urology Database 

Principal investigator. Ronald W. Lewis, MD 

VA RESEARCH CONSENT FORM 
(Poses of6) 

Date: 

<. VAMC: .Augusta 
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Statement of Consent: I voluntarily consent to participate in this study. This research study, 
including the risks, benefits, and alternatives, and my rights as a research participant have been 
explained to me. I have been given an opportunity to ask questions and my questions have been 
ansWered. I authorize the use of my protected health informstion in this study. 

I will receive a copy of this consent form and the original document will be placed in my medical 
cbart and additional copies will be filed in the Research O~ce. 

Subject's Name (print) Subject's Signature Date 

Subject's Social Security Number 

.. 

Witness' Name (print) Witness ' Signature Date 

Investigator: I acknowledge that I haye discussed the above study with this particip811t and answered 
all of his/her questions. They have voluntsrily agreed to participate. I will document this action in 
the subject's medical record. The original of this' consent form will be placed in the patient's medical 
record, a copy will be gi~en to the patient, and one will be filed in the research files. 

Name oflnvestigator Obtaining 
Consent (print) 

Signature of Investigator 
Obtaining Consent 

Date 
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Ronald W Lewis. MD September 27, 2005 
BA-8412 Surgery 

HAC File Number. 03-0!Hl90 

RE: Section of Urology Database 

Continuation Report to Committee Date: 

Continuation Approval Effective Date: 

ContinuaUon Approval Explratbn Date: 

De8r Dr. Lewis: 

September 26, 2005 

Oclobel" 15, 2005 

October 14, 2006 

The recenHy submitted HAC Form 107, "Clinical Study Status Report",lndlcatas this study Is sliD active. 
Accordingly, the Human Assurance Committee chairperson or designee approved via expedited review, 
continuation of the study through the explratJon date noted above In accordance with the Department of 
Health and Human Services (DHHS) policy and the Institutional assurance on fDa with the DHHS. 
If there are any modifications to the project before the date of the next continuing review, please submit an 
HAC Form 100 with supporting documentation requesting approval for an amendment to the study. The 
HAC must approve the amendment before any moclincations can be Implemented, unless the amendment 
reduces the risk to the subject. Ills the responsibility of the PrinclpallnvesiiGBtor (PI) to submH a completed 
HAC Form 107. Clinical Study Status Report, by the appropriate dale If plans are to continue the study 
beyond the period of approval. If you are uncertain about the submission date, contact the HAC office at 
706-721-3110 or 706-721-1462. If the study Is complatad prior to the expiration date, please submit a 
completed HAC Form 111 with supporHng documentation to terminate the project. 

R~search Investigators are responsible for obtaining Informed consent and for Insuring that no 
human subject will be Involved In the research prior to the obtaining of the consent. Ensure that 
each person signing the written lr:aformed consent document (lCD) Is given a copy of the lCD. The 
lCD must be the one reviewed and approved by the HAC; the approval and expiration dates of the 
HAC's review of this project are stamped on each page of the lCD. Copy and use this stamped lCD 
for the coming year. Maintain a single copy of previously approved lCD In your.regulatory binder 
and discard any unsigned, out of date lCD. Keep the signed lCD In a securb location for a period of 
three years after the final IRB approval period or as mandated by the sponsor, If applicable. 
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