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Purpose: The purpose of this study was to investigate social and behavioral factors asso-
ciated with prostate-specific antigen (PSA) screening in men in California, United
States, who were over 40 years of age and had ever heard about PSA screening.
Materials and Methods: This survey was administered as a random-digit-dialing tele-
phone survey to produce reliable estimates of medium-sized counties. It surveyed 42,000
households and interviewed 58,407 people randomly. It considered socioeconomic sta-
tus and health behavior as affecting PSA screening. Access to health care was measured
as having regular health care access. The main outcome measure was self-report of ever
having undergone PSA screening at least once in the respondent’s lifetime.

Results: Of 8,864 respondents, 82.2% were White, 7.7% were Latin, 4.2% were African
American, and 5.9% were Asian. The respondents’ mean age was 60.13 years. Age was
the significant factor for PSA screening. Respondents aged 50-59 years were 3.5 times
as likely to have undergone PSA screening as were those aged 40-49 years (OR=3.49,
p=0.001). Race was not statistically significant after considering other factors. People
who had never married had statistically significantly lower screening than did people
who were married (OR=0.71, p=0.001). Poverty levels were statistically significant in
both the unadjusted and the adjusted analysis. People who had no regular health care
access were much less likely to have undergone PSA screening than were people who
had regular health care access (OR=0.22, p=0.001).

Condusions: The likelihood of PSA screening was positively associated with increased
age, marital status (married), higher socioeconomic status (higher federal poverty level
and higher educational attainment), and health care access. However, there was no
statistically significant association of PSA screening with race, employment, exercise,
smoking, or drinking status.
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INTRODUCTION

Prostate cancer is the most common malignancy among
men in the United States and is the second leading cause
of male cancer death. The incidence of prostate cancer varies
widely among ethnic populations, and African American
men in the United States have the highest incidence of pros-
tate cancer [1].

The prostate-specific antigen (PSA) test has become
widespread since 1980. If the serum PSA is more than 4
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ng/ml, a man is considered to be at high risk of prostate can-
cer and a biopsy usually follows. In 2002, 75% of men aged
50 years and older had undergone at least 1 PSA testing,
and 57% had been tested within the previous 2 years, de-
spite debate about the value of screening for prostate can-
cer in terms of lowering prostate cancer mortality [2].
The American Cancer Society recommends that PSA and
a digital rectal examination be offered annually to men
aged 50 years or more who are expected to live at least 10
years [3]. Prostate cancer screening is important because
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early detection of the disease reduces prostate cancer
mortality.

However, there are disparities with PSA screening in the
United States; African Americans are less likely to undergo
PSA screening than are Whites. Researchers previously re-
ported a higher rate of elevated PSA (greater than 4.0
ng/ml) and a higher prostate cancer detection rate in
African Americans than in White men in a commun-
ity-based screening study [4]. Yet little is known about PSA
screening behaviors and factors affecting those behaviors.
Researchers have found that health care access, insurance
coverage, and socioeconomic status (SES) are associated
with PSA screening behavior [5]. The purpose of this study
was to investigate the effects of sociodemographic and be-
havioral factors on PSA screening practice.

MATERIALS AND METHODS

1. Data source and sample size

The 2005 California Health Interview Survey (CHIS 2005)
was a collaborative project of the UCLA Center for Health
Policy Research, the California Department of Health
Services, and the Public Health Institute. The survey fo-
cused on a number of public health topics including health
status and conditions, health-related behaviors, insurance
coverage, and access to health care services. The survey
was administered as a random-digit-dialing (RDD) tele-
phone survey of California households that was designed
to produce reliable estimates for the whole state, including
medium and small-size counties. CHIS 2005 is the third da-
ta collection cycle (following CHIS 2001 and 2003) and was
conducted between July 2005 and April 2006. It surveyed
42,000 households and interviewed 58,407 persons (43,020
adults aged 18 years and older, 4,029 adolescents, and
11,358 children) randomly drawn from every county, and
it is the largest state survey in the United States.

2. Factors of interest

This study considered sociodemographic information,
SES, health behaviors, and access to health care as factors
affecting PSA screening. Sociodemographic indicators in-
cluded age, which was categorized into the age groups of
>40 & <50, =50 & <60, =60 & <70, >70 & <80, and
>80. For SES indicators, educational attainment, poverty,
and working status were measured. Educational attain-
ment was categorized into more than graduate school, >
4 years of college, some college, and < high school graduate.
The poverty level was categorized into >300%, 200-299%,
100-199%, and <99% of the Federal Poverty Level (FPL).
This poverty level is based on the U.S. Department of
Commerce Bureau of the Census poverty thresholds, in
which poverty is calculated as the proportion of income per
number of people in the family. Working status was first
categorized into full-time employed, part-time employed,
and unemployed. Exercise, smoking status, and drinking
habits were analyzed as indicators of health behaviors.
Exercise was categorized as people who do exercise
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(vigorous exercise) <30 minutes and =30 minutes in a day.
Respondents were categorized by smoking status as cur-
rent smokers, former smokers, or never smokers. Access to
health care was measured by “having regular health access
except emergency visits.”

3. Data analysis

To examine PSA screening among men over 40 years of age,
logistic regression was used across various levels of predic-
tors. First, bivariate analyses were performed to determine
which independent variables would distinguish people who
had higher PSA screening practice. Second, interaction
terms were tested between variables on the basis of the lit-
erature and behavioral plausibility. There were no signifi-
cant interactions between respondent variables and in-
dependent variables. Finally, multivariate logistic regre-
ssion analyses were conducted to identify the most impor-
tant predictors of having PSA screening. The analysis was
conducted by using STATA statistical software version 9.0.

RESULTS

1. Characteristics of men over 40 years of age who had ever
heard about PSA

The 8,864 eligible respondents represented persons who
lived in California. Of the respondents, 82.2% were White,
7.7% were non-White Latin, 4.2% were non-White African
American, and 5.9% were Asian American. The re-
spondents’ mean age was 60.13 years (SD=12.13). A total
of 6,264 (70.7%) of the respondents had ever undergone
PSA screening. Of the respondents, 22.5% were aged 40-49
years, 29.9% were aged 50-59 years, 23% were aged 60-69
years, 16.5% were aged 70-79 years, and 8.1% were aged
80 years or older. About 65% of the respondents were mar-
ried, 25.7% were divorced or widowed or separated, and
9.2% were never married (Table 1).

Concerning educational attainment, 51.5% of the re-
spondents had more than a college education, 25.0% had
some college education, and only 23.5% had less than a high
school education. Considering income, the study measured
the poverty level, and 74.7% were above 300% FPL and
4.6% were below 100% FPL. Of the total, 54.5% were em-
ployed full-time, 5.6% were employed part-time, and 39.9%
were unemployed (Table 1).

Of'the total, 37.8% of the respondents said that they had
excellent health, 13.1% reported their health as fair, and
5.1% reported their health as poor. More than 60% of the
respondents performed vigorous exercise less than 30 mi-
nutes every day. Considering health behaviors, there were
12.0% current smokers and 13.7% binge drinkers. Among
the respondents, 94.7% had regular health access and 5.3%
did not (Table 1).

2. PSA screening and sociodemographic characteristics

Non-White Latin persons were 0.49 times (95% CI: 0.41-
0.57) less likely to have PSA screening practice than were
White persons. Non-White African Americans were 0.69
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TABLE 1. Characteristics of men aged over 40 years who had ever
heard about PSA screening in California

Characteristics of Ill(())'ple Per(zt(e%)n)tage
Demographics
Race
White 7,069 82.2
Non-White Latin 659 7.7
Non-White African American 365 4.2
Asian American 507 5.9
Age (mean+SD) 60.13+12.13
40-49 1,991 22.5
50-59 2,649 29.9
60-69 2,041 23.0
70-79 1,468 16.5
>80 715 8.1
Marital status
Married 5,772 65.1
Divorced/widowed/separated 2,274 25.7
Never married 818 9.2
Social economic status (SES)
Highest education attainment
> Graduate school 2,275 25.7
College 2,290 25.8
Some college 2,217 25.0
<High school 2,082 23.5
Federal poverty level
>300% 6,625 74.7
200-299% 923 104
100-199% 911 10.3
<99% 405 4.6
Employment
Full-time employment 4,835 54.5
Part-time employment 495 5.6
Unemployed 3,534 39.9
General health condition
Excellent 3,349 37.8
Very good 2,831 31.9
Good 2,449 27.6
Fair 1,164 13.1
Poor 447 5.1
Health behaviors
Exercise
>30 min 3,349 37.8
<30 min 5,515 62.2
Smoking status
Never smoker 3,959 44.7
Former smoker 3,839 43.3
Current smoker 1,066 12.0
Drinking status
Non-binge 7,649 86.3
Binge 1,215 13.7
Regular health access
Yes 8,393 94.7
No 471 5.3
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times (95% CI: 0.56-0.87) less likely and Asian Americans
were 0.54 times (95% CI: 0.45-0.65) less likely.

The prevalence of PSA screening by race differed: it was
73.1%, 57.1%, 65.5%, and 49.7% among Whites, non-White
Latins, non-White African Americans, and Asian
Americans, respectively. The difference in prevalence was
statistically significant by Chi-square test (Table 2). As age
increased, people were more likely to undergo PSA screen-
ing; men who were 50-59 years old were 3.7 times as likely
to have undergone PSA screening as were those aged 40-49
years, and the group aged 60-69 years was 10.3 times as
likely. Compared with married people, people who were di-
vorced/widowed/separated and never married were less
likely to have undergone PSA screening. The relationship
between each of race, age, and marital status and PSA
screening was statistically significant. The age group of
50-59 years was 3.5 times as likely to have undergone PSA
screening as was the age group of 40-49 years [odds ratio
(OR)=3.49, p<0.001]. Race was not statistically sig-
nificant after considering other factors; however, people
who never married had a statistically significantly lower
odds of having undergone PSA screening (OR=0.71,
p=0.001) than did people who were married (Table 3).

3. PSA screening and socioeconomic status

Examining the relationship between SES and PSA screen-
ing showed that educational attainment was associated
with PSA screening behavior. People who had more than
a graduate school education were more likely to undergo
PSA screening than were people who had a college educa-
tion, but there were no statistically significant differences
after adjustment. Yet, people who had an educational at-
tainment level of less than some college were less likely to
undergo PSA screening than were people who had more
than a graduate school education. This difference was stat-
istically significant even after adjustment. Poverty levels
were statistically significant in both the unadjusted and
the adjusted analyses. The relationship between employ-
ment and PSA screening showed statistical significance in
the bivariate analysis, but the significance disappeared in
the multivariate analysis (Table 3).

4., PSA screening and general health condition

People whose general health condition was good had a 1.35
times higher PSA screening practice than did those whose
general condition was excellent, and people whose general
condition was poor had a 1.84 times higher PSA screening
practice than did those whose general condition was
excellent. There was a statistically significant positive as-
sociation between general health condition and PSA
screening within the unadjusted analysis. After adjust-
ment, the groups whose general condition was very good
and fair were not statistically significantly different from
the excellent group but the groups whose general condition
was good and poor were still statistically significantly dif-
ferent (Table 3).
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TABLE 2. Prevalence of PSA screening by race

Seo and Lee

Africa Asian

Racial difference White Latin . . Overall
Americans Americans
No. of people ever had PSA screening (%) 5,174 (73.1) 376 (57.1) 239 (65.5) 302 (49.7) 6,091 (70.8)
No. of total surveyed people 7,069 659 365 608 8,600

chi-square test=115.79, df=3, p<0.001, PSA: prostate-specific antigen

5. PSA screening and health behaviors

Exercise status did not have an association with PSA
screening. Smoking status had an association with PSA
screening. Current smokers were 0.65 times less likely to
have undergone PSA screening than were never smokers
(0.65, p=0.001) in the unadjusted analysis and 0.77 times
less likely in the adjusted analysis (0.77, p=0.009). Binge
drinkers were 0.6 times less likely to have undergone PSA
screening than were non-binge-drinkers (0.61, p<0.001)
in the unadjusted analysis, but there was no statistically
significant difference in the adjusted analysis (Table 3).

6. PSA screening and health care access

Persons without regular health care access were less likely
to have undergone PSA screening than were persons with
regular health care access, with a statistically significant
association in the adjusted analysis (OR=0.22, p=0.001)
(Table 3).

DISCUSSION

The principal screening tests for the detection of asympto-
matic prostate cancer are the DRE and measurement of
levels of the serum tumor marker PSA. Prostate biopsy is
performed in patients with an abnormal digital rectal ex-
amination or an elevated serum PSA level. Although PSA
is one of the best tumor markers currently available for
medical practice, the major drawback of prostate cancer
screening with PSA is that it is not accepted on a national
basis. PSA screening, which is a widely accepted method
for prostate cancer detection, is important for detecting
early stages of prostate cancer. PSA screening is wide-
spread in the United States; in 2000, about 57% of men aged
50 years and older had a PSA test [6].

We investigated the associations between PSA screen-
ing practice among men over 40 years old who had ever
heard about PSA screening and demographics (race, age,
and marital status), SES (education, poverty level, and em-
ployment), general health condition, access to health care,
and health behaviors (exercise, smoking, and drinking).
The purpose of the study was to find social and behavioral
factors associated with PSA screening practice, and we can
utilize results of the study to encourage people to undergo
PSA screening for early detection of the disease.

Jones and his colleagues assessed the impact of study
variables on race differences in long-term survival [7]. The
authors mentioned that with 69 African Americans (60.0%)
and 58 Whites (42.7%) diagnosed with non-localized can-
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cer, African Americans were significantly more likely than
Whites to be diagnosed with cancer that had progressed be-
yond a localized stage (unadjusted OR=2.02; 95% CI:
1.21-3.38), and modifiable factors such as screening prac-
tice and sociodemographic factors accounted for >60% of
the race difference in prostate cancer stage at diagnosis.
Resnick et al reported in patients with low-risk prostate
cancer treated by radical prostatectomy that there existed
no significant differences in surrogate measures of disease
control, risk of disease upgrading, estimated tumor vol-
ume, or recurrence-free survival between Whites and
African Americans [8]. Therefore, concern about the racial
differences in prostate cancer screening is not negligible.
Considering racial disparities, we categorized our re-
spondents into 4 racial groups: White, non-White Latin,
non-White African American, and Asian American, and
compared the PSA screening practice among the groups.
Compared with Whites, there was no statistically sig-
nificant difference in PSA screening practice among
non-White African Americans and Asian Americans.
There was no statistically significant difference among the
3 different races compared with Whites in the adjusted
analysis. This may have been because of the unbalanced
sample sizes. The majority of the sample, 82.2%, was White,
compared with 7.7% non-White Latin, 4.2% non-White
African American, and 5.7% Asian American.

Screening efforts are typically aimed at detecting cancer
earlier in its natural history, and age is one of the most im-
portant factors influencing the choice of the optimal treat-
ment arm and its outcome. As radical prostatectomy and
radiation therapy continue to evolve for prostate cancer, it
becomes increasingly important to understand the prog-
nostic factors that affect outcomes. Age, stage, and grade
are among the most important treatment factors to ana-
lyze, because they are used ubiquitously to guide prostate
cancer treatment. Particularly in prostate cancer, watch-
ful waiting is an important treatment modality and men
undergoing surveillance have lower local tumor stages,
grades, and PSA and are older than are those who received
active primary treatment (p <0.001) [9]. Accordingly, age
is a key factor in stratifying the screening population. Our
study found a strong association between PSA screening
and age in both the unadjusted and the adjusted analysis.
The results revealed that the possibility of undergoing PSA
screening increased in proportion to increasing age. The
group aged 50-59 years old was 3.49 times as likely to under-
go PSA as was the group aged 40-49 years old, and the group
aged 60-69 years old was 9.52 times as likely to undergo PSA
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TABLE 3. Social and behavioral characteristics and odds ratio of having undergone PSA screening

Characteristics Unadjusted OR (95% CI) Adjusted OR (95% CI)
Demographics
Race
White 1 1
Non-White Latin 0.49°(0.41-0.57) 1.01 (0.74-1.38)

Non-White African American 0.69° (0.56-0.87) 0.96 (0.72-1.27)

Asian American 0.54° (0.45-0.65) 0.66 (0.43-1.04)
Age (mean+SD)

40-49 1 1

50-59 3.7°(3.3-4.22) 3.49° (3.00-4.06)

60-69 10.3°(8.8-12.0) 9.52°(7.67-11.8)

70-79 15.4° (12.7-18.7) 13.1°(9.22-18.6)

>80 12.9 °(10.1-16.5) 10.6° (6.35-17.6)
Marital status

Married 1 1

Divorced/widowed/separated

Never married

Social economic status (SES)
Highest education attainment

> Graduate school

0.94 (0.84-1.05)
0.54° (0.46-0.63)

1

0.82° (0.72-0.95)
0.71° (0.58-0.86)

1

College 0.75° (0.65-0.85) 0.87 (0.74-1.04)
Some college 0.69°(0.61-0.79) 0.74" (0.62-0.88)
<High school 0.54° (0.48-0.62) 0.57° (0.47-0.70)
Federal poverty level
>300% 1 1
200-299% 0.81" (0.70-0.94) 0.68°(0.56-0.84)
100-199% 0.71°(0.61-0.82) 0.66° (0.52-0.83)
<99% 0.52°(0.42-0.63) 0.74% (0.52-1.04)
Employment

Full-time employment
Part-time employment

1
2.03°(1.64-2.51)

1
1.30 (0.94-1.81)

Unemployed 3.33°(2.99-3.70) 1.28 (0.84-1.96)
General health condition
Excellent 1 1
Very good 1.18° (1.05-1.34) 1.09 (0.93-1.27)
Good 1.35°(1.19-1.54) 1.32° (1.11-1.57)
Fair 1.36° (1.16-1.60) 1.07 (0.85-1.34)
Poor 1.84° (1.44-2.35) 1.53% (1.08-2.16)
Health behaviors
Exercise
>30 min 1 1
<30 min 0.92 (0.84-1.02) 0.95 (0.84-1.08)
Smoking status

Never smoker

Quit smoker

Current smoker
Drinking status

1
1.68°(1.52-1.86)
0.65° (0.56-0.74)

1
1.06 (0.93-1.22)
0.77° (0.63-0.94)

Non-binge 1 1

Binge 0.61° (0.54-0.69) 0.97 (0.82-1.15)
Regular health access

Yes 1 1

No 0.17°(0.14-0.21) 0.22°(0.17-0.29)

PSA: prostate-specific antigen, OR: odds ratio, CI: confidence interval, *: 0.01 < p-value < 0.05, *: 0.001 < p-value < 0.01, : p-value < 0.001

screening as was the group aged 40-49 years old. This might ~ more likely to be exposed to cancer education or materials
be because of more exposure to cancer education and in-  as they get older and they are also more likely to pay atten-
creased awareness among the older population; people are  tion to issues of cancer screening. After we controlled for
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all other factors, age was still a statistically significant fac-
tor associated with PSA screening. It would be meaningful
to investigate different age groups related to PSA screening
behaviors and the factors that affect those behaviors.

Clegg et al analyzed population-based cancer registry
data from the Surveillance, Epidemiology, and End
Results (SEER) Program at the National Cancer Institute
(NCI) and computed cohort-based age-adjusted cancer in-
cidence rates. The impact of SES on cancer incidence and
stage of diagnosis was evaluated. Men and women with less
than a high school education had elevated lung cancer rate
ratios of 3.01 and 2.02, respectively. Those with annual
family incomes less than $12,500 had incidence rates that
were more than 1.7 times the lung cancer incidence rate of
those with incomes of $50,000 or higher. Lower income was
also associated with a statistically significantly increased
risk of distant-stage breast cancer among women and dis-
tant-stage prostate cancer among men [10].

With SES, our results showed the same finding as pre-
vious studies. As the poverty level decreased, people were
less likely to undergo PSA screening. The group at 200-
299% of the poverty level was 0.68 times less likely to under-
go PSA screening than was the group with a poverty level
of more than 300%. The odds ratio of the group at 100-199%
of the poverty level compared with the group at a poverty
level of more than 300% was 0.66 (p=0.001) and it was stat-
istically significant with control for other factors (Table 3).
In addition, people who were married were more likely to
undergo PSA screening than were those who were divorced
or separated or those who were never married. This might
be because those in a marital group had more responsibility
for their spouse and family economics, and they would pay
more attention to their health and cancer prevention.

We expected that the likelihood of undergoing PSA
screening would be decreased in people with lower educa-
tional attainment, those with lower awareness of cancer
screening, and those who paid less attention to health pro-
motion and prevention. The results agreed with our
expectation. People who had a college education were 0.87
times less likely to undergo PSA screening than were peo-
ple who had more than a graduate school education, but the
difference was not statistically significant in the multi-
variate analysis. People whose educational attainment
was less than high school were 0.54 times less likely to un-
dergo PSA screening than were people who had a graduate
school education, and this difference was statistically sig-
nificant with control for other factors (p=0.001).

Finally, we analyzed the association between PSA
screening and regular health access. There was a strong as-
sociation between having a usual source of health care and
receiving screening for breast and cervical cancers [11-14].
Even generalizations about the relationship between in-
surance coverage and cancer screening were not possible
because that relationship has been examined in few
studies. It is generally accepted that there is a positive cor-
relation between the source of health care and performing
cancer screening. In our study, the health care system and
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PSA screening were strongly associated. People who had
regular health care access were more likely to undergo PSA
screening than were people who had no regular health care
access. People who have regular access would have a great-
er chance of receiving screening tests along with a physi-
cian’s recommendation regarding preventive behavior.
This result indicates that access to health care is a critical
factor for PSA screening practice, and we need to consider
ways to advocate PSA cancer screening to people who don’t
have regular access to health care.

Our study had some limitations. First, it was a cross-sec-
tional study, so we did not evaluate the time to start PSA
screening or the regularity of PSA screening. Second, the
CHIS is a telephone survey; therefore, it potentially ex-
cludes people of low SES and people with severely impaired
physical or mental health. Third, this study did not consid-
er detail about past medical history. Not only prostatic dis-
ease, but also chronic medical diseases, such as diabetes
mellitus and cardiovascular diseases, have been known to
affect whether a man decides to undergo PSA testing or not.
This point could be a pitfall of this study. However, this was
a huge, community-based telephone survey. We think that
the large number of the population can overcome the effect
of someone’s medical condition on his PSA-screening
behavior. Last, our results for these surveys may not be rep-
resentative of the entire country. These limitations not-
withstanding, our results corroborate previous studies of
not only PSA screening in prostate cancer, but also other
popular cancer screening programs. Briefly, our results
show that the likelihood of PSA screening was positively
associated with increased age, marital status, higher socio-
economic status, and health care access. Additionally, our
research suggests that there is a need to find effective ways
of widening PSA screening to prostate cancer screen-
ing-naive groups, especially those who are older or un-
married and lower socioeconomic groups.

CONCLUSIONS

SES reflects PSA screening behavior in males over 40 years
old in California, United States. The likelihood of PSA
screening was positively associated with increased age,
marital status (married), higher SES (higher federal pov-
erty level and higher educational attainment), and health
care access. However, there was no statistically significant
association of PSA screening with race, employment, ex-
ercise, smoking, or drinking status. These results corrobo-
rate previous studies of not only PSA screening in prostate
cancer, but also other popular cancer screening programs.
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EDITORIAL COMMENT

In this article, the authors concluded from a survey-based
study of a population residing in North America that the
likelihood of receiving prostate-specific antigen (PSA)
screening was positively associated with age, marital sta-
tus, socioeconomic status, and health care access.
Meanwhile, they also observed that there was no statisti-
cally significant association of PSA screening with race,
employment, exercise, smoking, or drinking status. As in
Western countries, debate continues on whether PSA
screening would be beneficial for Korean men. Thus, the
subject of current study would be a matter of interest to a
wide spectrum of Korean physicians. Still, I am somewhat
perplexed with regard to the reported results. First, it is
widely acknowledged that economic disparity exists
among Americans according to race. Although situations
have changed for the better in America through recent
years, it would still be difficult to argue that African
Americans in general currently have equal socioeconomic
status to their white counterparts in America. Because
those with higher living standards (certainly being em-
ployed) may well have easier access to medical services, the
observed data from the authors’ study are not easy to inter-
pret [1]. Looking at the study subjects, it may just be the
unequal racial makeup that could easily have affected the
outcome. Because the parameters analyzed, such as race,
socioeconomic status, employment, and health care access,
are all significantly associated, a clear-cut conclusion from
the authors’ study is not possible. Also, it can be suggested
that people with chronic disease (such as cardiovascular
disease and diabetes) who are under regular medical care
are more prone to being screened for various medical
conditions. Accordingly, such issues should have been
checked out for a study on PSA screening. Because prostate
cancer awareness is higher than ever in Korea today, it
would be safe to state that similar studies on Korean men
over 40 years of age are warranted.
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