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INTRODUCTION 
 
The subject/purpose of this project is to establish a research and training collaborative partnership between the Institute for Population 
Health Policy (IPHP) at the University of Texas-Pan American—a Minority Institution—and the Leonard Davis Institute of Health 
Economics (LDI) at the University of Pennsylvania (Penn). The UTPA-Penn breast cancer research/training partnership focuses on 
understanding and ameliorating disparities in breast cancer screening among Latinas in the U.S.-Mexico border region. Our objectives 
and scope are (1) to develop a competitive and successful breast cancer research program that focuses in cancer control and population 
sciences at UTPA; (2) to develop and complete a research project on barriers to breast cancer screening among Latinas in the U.S.-
Mexico border region; (3) to develop the research infrastructure that will enable UTPA investigators to submit competitive breast 
cancer research proposals.  
 
BODY 
 
The Statement of Work for the project includes the following three tasks: 

(1) Develop a competitive and successful breast cancer research program that focuses in cancer control and population sciences 
at UTPA (Years 1 and 2) 

(2) Develop and complete a research project on barriers to breast cancer screening among Latinas in the U.S.-Mexico border 
region (Years 3 and 4) 

(3) Develop the research infrastructure that will enable UTPA investigators to submit competitive breast cancer research 
proposals (Year 4) 

 
We have been able to accomplish our set goals and objectives during the third year of the project. Our task for the first two years of 
the project involved the development of a competitive and successful breast cancer research program that focuses in cancer control 
and population sciences at UTPA. During Year 2 we were able to complete our survey instrument on breast cancer screening and on 
23 July 2007 we received approval to conduct our study from the Institutional Review Board at UTPA. The protocol was reviewed by 
the USAMRMC’s Office of Research Protections (Human Research Protection Office) and found to comply with applicable Federal, 
DOD, U.S. Army, and USAMRMC human subjects protection requirements (approved 24 July 2007; HRPO Log Number A-13729). 
We began data collection efforts during Year 2 and completed data collection in Year 3. A total of 738 interviews were conducted by 
ten trained interviewers between January and June 2008. Study participants were selected from the Border Epidemiologic Study on 
Aging (BESA), a longitudinal survey of Latino/a adults in South Texas.  
 
During Year 3 we have spent a substantial amount of time in data management, coding, computer programming, and statistical 
modeling/analysis. The mean age of study participants is 63 (with a standard deviation = 13). Seventy percent of participants had less 
than a high school education, 16 percent had a high school diploma or GED, and 14 percent had more than a high school education. 
Fifty-seven percent of respondents were married and the 42 percent had an annual household income of $10,000 or less. Twenty-six 
percent of survey participants did not have any form of health insurance coverage. Ninety-six percent of participants had heard of 
mammography and 44 percent began to get breast cancer screening between the ages of 40 and 50. Eighty-one percent had a 
mammogram done within the past one or two years and 77% know where to go for mammography screening. Only 17 percent knew 
when a self-breast exam should be performed with respect to menses. Our next step is to assess knowledge, attitudes and beliefs, and 
behaviors related to mammography and self-breast exams. We will also assess the factors that influence the decision to have a 
mammogram and the role of health care system distrust on mammography screening rates. We will also look at differences in these 
variables and outcomes across different socioeconomic and demographic groups, with a particular emphasis on the role of functional 
health literacy. Our preliminary analysis suggests that health literacy levels in our South Texas Latina sample are very low and that 
there are substantial differences in knowledge, attitudes, and behaviors about mammography and breast cancer screening between 
women classified as having adequate versus inadequate functional health literacy levels (which is based on respondents’ answers to 
the Short Test of Functional Health Literacy in Adults (STOFHLA)). The UTPA and Penn investigators will work very closely over 
the next year to analyze the data and interpret the results. We are confident that we will be able to write several policy relevant, high 
quality manuscripts from this data collection effort. Our main Penn collaborators (Drs. Asch, Armstrong and Guerra) have provided 
expert guidance and advice throughout this research project and we would not have been able to get this work done without their 
mentoring. 
 
Our tasks also involve the development of research infrastructure at UTPA that will enable investigators to submit competitive 
research proposals. We have continued our work on the projects funded though an R24 grant from the Agency for Healthcare 
Research and Quality (AHRQ). This AHRQ research infrastructure grant funds several pilot projects in health services research 
(community uninsurance and health care access, the use of health care services in the U.S.-Mexico border region, severe weather and 
health care use by low-income and uninsured vulnerable populations, and the cost-effectiveness and net-benefits of school-based 
health promotion programs). The AHRQ health services research initiative is also actively promoting the development of research 
projects by junior faculty and graduate students focusing on the U.S. Latino population. These projects are consistent with the goals 
and objectives of not only AHRQ and the UTPA health services research initiative but also with the goals and objectives of this 
HBCU/MI Partnership Training Award. 
 
Two papers related to cancer were published during Year 3:  
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Chao, Li-Wei, José A. Pagán and Beth J. Soldo. (2008). “End-of-Life Medical Treatment Choices: Do Survival Chances and Out-
of-Pocket Costs Matter?” Medical Decision Making, 28(4), 511-523.   

Guerra, Carmen E., Phyllis A. Gimotty, Judy A. Shea, José A. Pagán, J. Sanford Schwartz and Katrina Armstrong. (2008). “Effect 
of Guidelines on Primary Care Physician Use of PSA Screening: Results from the Community Tracking Study Physician 
Survey,” Medical Decision Making, 28(5), 681-689. 

These two papers were revised, completed and accepted for publication during Year 2 and DOD support is gratefully acknowledged 
and noted. They are also examples of the close collaborative research partnership between UTPA and Penn.    
 
KEY RESEARCH ACCOMPLISHMENTS  
 

• Completion of data collection for a mammography screening survey of Latinas in the US/Mexico border region. 
 
• Data management, computer coding, and preliminary statistical modeling/analysis of mammography screening survey has 

been accomplished. 
 

• Receipt of a four-year (~$1 million) research grant from the National Cancer Institute. This project began September 2008 
and it funds faculty and student cancer research, with a particular focus on genetic testing for breast cancer risk. This grant 
would not have been possible without the support of this HBCU/MI Partnership Training Award. 

 
• Publication of two manuscripts on cancer research with collaborators from Penn. 

 
REPORTABLE OUTCOMES 
 
Manuscripts 
 

Chao, Li-Wei, José A. Pagán and Beth J. Soldo. (2008). “End-of-Life Medical Treatment Choices: Do Survival Chances and Out-
of-Pocket Costs Matter?” Medical Decision Making, 28(4), 511-523.   

 
Guerra, Carmen E., Phyllis A. Gimotty, Judy A. Shea, José A. Pagán, J. Sanford Schwartz and Katrina Armstrong. (2008). “Effect 

of Guidelines on Primary Care Physician Use of PSA Screening: Results from the Community Tracking Study Physician 
Survey,” Medical Decision Making, 28(5), 681-689. 

 
CONCLUSION 
 
The development of a research and training collaborative partnership between the Institute for Population Health Policy (IPHP) at the 
University of Texas-Pan American and the Leonard Davis Institute of Health Economics (LDI) at the University of Pennsylvania 
(Penn) has been very successful during the third year of this project. The partnership has allowed UTPA researchers to improve their 
research skills, particularly in the areas of survey instrument development, design of research protocols, data collection, and 
manuscript and research proposal writing. The outcomes from this collaboration includes several joint manuscripts, two funded federal 
grant proposals, and the collection of data on mammography screening practices among Latinas in US/Mexico border communities 
that will allow this collaboration to further develop over the next few years. We believe that we are successfully developing a breast 
cancer research program and that we are getting closer to developing the research infrastructure which will enable UTPA investigators 
to submit competitive breast cancer research proposals. 
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End-of-Life Medical Treatment Choices:
Do Survival Chances and

Out-of-Pocket Costs Matter?

Li-Wei Chao, MD, PhD, José A. Pagán, PhD, Beth J. Soldo, PhD

Over the past 4 decades, the poverty rate of the
US elderly population has fallen by more than

60%, and the most recent data (2005) show that only
about 1 of every 10 people aged 65 and older (3.6
million) earned less than the poverty level.1 Yet, the
poverty rate of elderly widows is 3 times higher than

that of elderly married women.2 Recent studies pro-
vide convincing evidence that out-of-pocket health
care expenditures incurred prior to the death of a
spouse are partially responsible for the impoverish-
ment of the surviving spouse.3, 4 As much as one
fourth of the increase in elderly poverty after
widowhood has been attributed to end-of-life (EOL)
out-of-pocket health care expenditures.2 This added
financial burden may also be related to major
depression and poorer health outcomes for elderly
spousal caregivers.5–7

Although out-of-pocket medical expenditures
prior to the death of a spouse can drive the surviving
spouse into poverty, it is unclear from the literature
whether people would and should forego expensive
late-life medical care to prevent asset depletion. For
example, an altruistic spouse may choose to forego
expensive EOL medical care to protect assets to
shield the widowed spouse from impoverishment or
from a decline in living standards after widowhood.

There is also limited research on how indivi-
duals respond to changes in prognosis of life-
threatening health conditions under different

Background. Out-of-pocket medical expenditures incurred
prior to the death of a spouse could deplete savings and
impoverish the surviving spouse. Little is known about the
public’s opinion as to whether spouses should forego such
end-of-life (EOL) medical care to prevent asset depletion.
Objectives. To analyze how elderly and near elderly adults
assess hypothetical EOL medical treatment choices under
different survival probabilities and out-of-pocket treatment
costs. Methods. Survey data on a total of 1143 adults, with
589 from the Asset and Health Dynamics Among the Oldest
Old (AHEAD) and 554 from the Health and Retirement
Study (HRS), were used to study EOL cancer treatment
recommendations for a hypothetical anonymous married
woman in her 80s. Results. Respondents were more likely to
recommend treatment when it was financed by Medicare
than by the patient’s own savings and when it had 60%

rather than 20% survival probability. Black and male
respondents were more likely to recommend treatment
regardless of survival probability or payment source. Treat-
ment uptake was related to the order of presentation of
treatment options, consistent with starting point bias and
framing effects. Conclusions. Elderly and near elderly
adults would recommend that the hypothetical married
woman should forego costly EOL treatment when the costs
of the treatment would deplete savings. When treatment
costs are covered by Medicare, respondents would make the
recommendation to opt for care even if the probability of
survival is low, which is consistent with moral hazard. The
sequence of presentation of treatment options seems to
affect patient treatment choice. Key words: end-of-life care;
Medicare; heuristics and biases; oncology; willingness to
pay. (Med Decis Making 2008;28:511–523)
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health care financing mechanisms and on their
views as to whether policy choices for various treat-
ment options should depend on prognosis and
financing. For example, when would a terminally ill
person agree to forego medical treatment that pro-
longs survival, and how is this decision modified
under different survival probabilities and diverse
cost scenarios? Would the same terminally ill per-
son opt for treatment despite a low probability of
success just because health insurance coverage
results in low out-of-pocket cost?

The purpose of this study is to analyze the various
EOL medical treatment choices that elderly and near
elderly adults would recommend for a hypothetical
elderly woman with cancer, when the treatment
choices have varying probabilities of success and
substantially different financial implications. To the
extent that the recommendations are for a hypotheti-
cal person, the choices reflect the respondents’ pol-
icy choices rather than choices for themselves.

METHODS

Data Source and Study Population

We used survey data from the Asset and Health
Dynamics Among the Oldest Old Study (AHEAD)
and the Health and Retirement Study (HRS)—which
include identical experimental modules with var-
ious vignettes on EOL medical treatment—to study
the AHEAD and HRS respondents’ expressed recom-
mendations for various hypothetical treatments for
cancer. Prior to 1998, the AHEAD and HRS were
separate but related surveys. The AHEAD included
persons born in 1923 or before, and interviews were
conducted in 1993 and 1995. The HRS included per-
sons born from 1931 to 1941, and interviews were
conducted in 1992, 1994, and 1996. The 2 surveys
were merged starting in 1998 and are now known
simply as the HRS, with interviews every 2 years
since 1998. The vignettes used in our study came
from the 1995 AHEAD and the 1996 HRS.

The original HRS included noninstitutionalized
adults born from 1931 to 1941, who were selected
from a nationally representative sample of US house-
holds that included oversamples of blacks, Hispa-
nics, and Florida residents, using a multistage area
probability sample design. The HRS was designed
to follow age-eligible individuals and their spouses
as they transition from active worker into retire-
ment. Data collection through in-home, face-to-face
interviews began in 1992 with a panel of 12,654

participants, with subsequent telephone reinter-
views every 2 years thereafter.8 The AHEAD study
was designed as a supplementary sample to the HRS
to examine health, family, and economic variables in
the postretirement period and at the end of life. The
first wave of AHEAD began in 1993 with a sample of
8222 participants, who were selected from the same
nationally representative sample of US households
as the original HRS but by selecting participants
who were born in 1923 or before. Blacks, Hispanics,
and Florida residents were also oversampled in the
AHEAD study.9 HRS and AHEAD both contain
detailed information on demographics, health status,
housing, family structure, employment, work his-
tory, disability, retirement plans, net worth, income,
and health and life insurance. More detailed infor-
mation on the design of the AHEAD and HRS sur-
veys can be found on the data’s Web site.10

Wave 2 of AHEAD (1995) and wave 3 of the HRS
(1996) included a set of experimental questions that
were asked to 605 and 556 randomly selected respon-
dents of each study, respectively. Respondents lis-
tened to a vignette that asked them to consider the
treatment choice for a hypothetical married woman
in her eighties of unspecified race or ethnicity with a
life-threatening form of cancer. Respondents were
told that this woman would die within a few months
if she did not undergo a treatment plan that could
delay the spread of cancer. The treatment would
make her dependent on personal care help during the
treatment period. The treatment’s probability of suc-
cess was either low or high (20% or 60%), and the
out-of-pocket treatment costs were also either low
(with Medicare covering the costs) or high (with near
depletion of household savings because Medicare
would not cover the costs). All 4 combinations of suc-
cess probabilities (low v. high) and out-of-pocket
costs (low v. high) were presented in 4 different vign-
ettes to the respondents. (The vignettes are repro-
duced at the bottom of Table 2; the vignettes and
questions were identical in both the HRS and AHEAD
studies.) Each respondent was randomly assigned to
1 of 4 groups. Every group received the same 4 vign-
ettes, except the sequence with which the vignettes
were presented was randomized by groups. Randomi-
zation of the vignette sequence was done because
ordering effects could affect responses due to, for
example, starting point bias or framing.11

Statistical Analysis

We employed nonparametric statistical tests in our
bivariate comparisons. We used the within-group
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Wilcoxon signed rank test to test for whether the
respondent’s opinion changed—on whether the
hypothetical married woman should accept or reject
the various treatment options—when different sur-
vival probabilities and financing mechanisms were
presented in the 4 vignettes. To test for whether the
distribution of the respondent’s choices to the same
vignette differed between groups of respondents
(who were presented with different sequences of the
vignettes), we used the Kruskal-Wallis test to com-
pare between groups.12

We also analyzed the determinants of the respon-
dent’s propensity to recommend for or against the
treatment options by using ordered logistic regres-
sions. The dependent variables are the thresholds of
survival probability or of financing options, or
changes in these thresholds that the treatment
would have to reach before the respondents would
agree to recommend that the woman in the vignette
accept treatment. These thresholds or cutoff values
in the ordered logistic regressions come from the
probabilities and financing options specified in the
vignettes; they are noted at the bottom of Table 5
and described in detail in the results section for
that table. The explanatory variables included
the respondent’s age, education, and net house-
hold wealth as continuous variables, as well as mar-
ital status, gender, race or ethnicity, health status,
health status of the spouse if married, past experi-
ence with cancer, and religion as dummy variables.
Because the HRS and the AHEAD subsamples come
from different cohorts that may have differing view-
points (in addition to age), we included a dummy
indicator for the AHEAD cohort. We also included
dummy variables for the randomized sequence
groups to examine whether the order in which the 4
vignettes were presented was related to the respon-
dents’ opinions.

RESULTS

From the original 1161 respondents who were
randomized into the cancer treatment experimental
module, we excluded 18 who had missing values
for our core set of explanatory variables, leaving us
with 1143 observations (with 554 from HRS and 589
from AHEAD). No respondent was excluded based
on answers to the cancer treatment experimental
module because everyone assigned to the module
gave some form of response to these questions.
Descriptive statistics of the sample are shown in
Table 1. There were no significant differences in

demographic and socioeconomic characteristics
across the 4 randomized sequence groups (evaluated
using chi-square tests not shown in the table).

To simplify our discussion below, the verbatim
transcripts of the 4 vignettes are reproduced at the
bottom of Table 2. Although most respondents gave
answers of yes or no to the vignettes, some respon-
dents answered ‘‘don’t know’’ or ‘‘depends’’ or
‘‘refused to answer’’ some of the vignettes. About
9% of respondents gave these other-than-yes-or-no
answers for vignette S60, and such answers were
slightly less prevalent for the other vignettes, with
6.9%, 7.4%, and 6.5% for vignettes M20, M60, and
S20, respectively. For the subsequent analyses, we
decided to collapse these other answers with the
‘‘no’’ answer while keeping ‘‘yes’’ as a separate cate-
gory for 3 reasons: 1) because our main research
question (‘‘whether people should forego care to
prevent impoverishment’’) required the combined
information from multiple vignettes, modeling these
other answers as separate choices would quickly
explode the number of parameters in a multinomial
logit, making interpretation of results exceedingly
complex; 2) although there are no tests available13

for whether categories could be combined in an
ordered logistic regression model (a model that we
use to capture the natural order of survival probabil-
ities or of financing options in the combined vign-
ettes), we ran multinomial logits using each vignette
individually, and the likelihood ratio tests14 of
whether these other answers could be combined
with either yes or no answers rejected the null for

Table 1 Descriptive Statistics of the Sample

Variable Mean or Percentage

Male, % 38.50
Non-Hispanic white/other, % 85.30
Non-Hispanic black, % 12.07
Hispanic, % 2.62
Married, % 68.15
Respondent in poor/fair health, % 23.27
Spouse in poor/fair health, %

among those married
23.62

Respondent has/had cancer, % 12.51
Protestant religion, % 68.85
Catholic religion, % 22.13
AHEAD cohort, % 51.53
Age, years 68.25
Education, years 12.26
Household wealth, US$ 100,000 2.99
Sample size 1143

AHEAD, Asset and Health Dynamics Among the Oldest Old Study.
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combining with ‘‘yes’’ in 4 out of 4 vignettes
(P values from < 0:0001 to 0.03) and failed to reject
the null for combining with ‘‘no’’ for vignettes S60
and M60 (although S20 and M20 were rejected at P
values less than 0.05); and 3) regardless of whether
we combined these other answers with no or with
yes answers, our main results and conclusions do
not change.

The top panel of Table 2 summarizes the deci-
sions made by the respondents in the 4 different
groups. Each group had a different sequence of how
the treatment vignettes were presented, with the 4
possible combinations of financing source (Medi-
care v. savings) and treatment success (20% v. 60%)
making up the 4 groups. Column 1 presents the
codes we used for each of the 4 possible vignettes to
indicate the financing mechanism (column 2) and
the survival probability (column 3). In column 1,
‘‘M’’ denotes Medicare financed, ‘‘S’’ denotes

savings financed, ‘‘20’’ denotes 20% treatment suc-
cess, and ‘‘60’’ denotes 60% treatment success.

Column 4 presents the acceptance rates for the 4
treatment vignettes as recommended by the full
sample. The rankings of the percentages of respon-
dents in favor of treatment for the 4 vignettes were
consistent with a priori expectations. The percen-
tage of respondents who would recommend accept-
ing S20, the vignette when the treatment had to be
financed out of the patient’s own savings and had
only a 20% survival chance, was far lower than the
percentage who would favor M60, the vignette
where the treatment was financed by Medicare and
the survival chance was 60%, with the acceptance
rates for the other 2 vignettes falling between the 2
extremes.

Columns 5 to 8 in Table 2 report the percentage of
respondents who agreed that the married woman
in the vignette should undergo cancer treatment,

Table 2 Percentage Agreeing to Hypothetical Cancer Treatment, Grouped by Vignette Sequence

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Group by Sequence of Vignettes P Value

Treatment
Vignettes

Financing
Mechanism

Survival
Probability

Full
Sample Group 1 Group 2 Group 3 Group 4

Difference
across
Groups

M20 Medicare 20% 37.10 44.98 [1] 33.94 [2] 39.79 [3] 29.51 [4] 0.001
M60 Medicare 60% 58.01 62.63 [2] 54.87 [1] 60.90 [4] 53.47 [3] 0.070
S20 Savings 20% 26.51 32.18 [3] 25.62 [4] 27.68 [1] 20.49 [2] 0.015
S60 Savings 60% 42.17 47.06 [4] 41.16 [3] 47.06 [2] 33.33 [1] 0.002
Percentage

of sample
100 25.28 24.23 25.28 25.20

Descriptions of Vignettes

M20: ‘‘Now I’d like to describe a specific situation and get your opinion about it. Here is the situation: A married woman
in her 80s is told by her doctor that she has a life-threatening form of cancer. The doctor tells her that without any
treatment she is likely to die within the next few months. He describes a 4-month treatment plan aimed at delaying
the spread of the cancer. The treatment itself would make her fairly uncomfortable, and she would have to rely on
others for personal care during the treatment. The treatment costs are fairly high but Medicare will pay most of the
costs. The doctor tells her that, with the treatment, she stands a 20% chance of living 2 or 3 good years after com-
pleting the treatment. Do you think she should agree to the treatment?’’

M60: ‘‘What if the doctor had, instead, told her that with the treatment, she stood a 60% chance of living 2 or 3 good
years? Do you think she should agree to the treatment then?’’

S20: ‘‘Now let’s say the situation is a bit different. The same woman faces the same decision whether to agree to the same
4-month treatment for her cancer, but this time instead of Medicare paying most of the costs, she and her husband
will have to pay most of the costs. They could afford to do so but it would take almost all of their savings. The doctor
tells her that, with the treatment, she stands a 20% chance of living 2 or 3 good years after completing the treatment.
Do you think she should agree to the treatment?’’

S60: ‘‘What if the doctor had, instead, told her that with the treatment, she stood a 60% chance of living 2 or 3 good years?
Do you think she should agree to the treatment then?’’

Number in brackets denotes the sequence of vignettes for each group; P value by Kruskal-Wallis test.

514 • MEDICAL DECISION MAKING/JUL–AUG 2008

CHAO, PAGÁN, SOLDO
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tabulated by vignette and by group. The ordering in
which the vignettes were presented to the respon-
dents is indicated by the number inside the brackets
in Table 2. For instance, group 2 received the vign-
ettes in the sequence of M60, M20, S60, and S20,
and group 3 received S20, S60, M20, and M60. As a
very rough approximation, group 2 respondents
received vignettes in a descending order of potential
value, and group 3 received vignettes in an ascend-
ing order of potential value.

The acceptance rate for the various vignettes dif-
fered across the groups, reaching statistical signifi-
cance for 3 out of the 4 vignettes (column 9). Because
the respondents were randomized into the 4 groups,
this significant difference across groups suggests that
the recommendation to accept or reject the hypothe-
tical treatment was related to the sequence with
which the vignettes were presented.

The 4 vignettes varied on 2 dimensions: finan-
cing and survival probability. Because the respon-
dents were given discrete choices (yes or no) to the
treatment in the vignettes, we do not observe the
true underlying latent variables that form the deci-
sion basis for the respondents. Instead, we observe
the various cutoff points that actually could serve
as bounds (or thresholds) for the latent variables.
The cutoff points for financing are near depletion of
the patient’s savings v. low financial cost, and for
survival, 20% and 60%. Under the 2 vignettes when
Medicare covers the treatment costs, the financing

variable is fixed (low financial cost), but the survi-
val probability variable is varied. Therefore, condi-
tional on Medicare paying for the treatment, the
respondents’ recommendations under the 2 survi-
val probabilities essentially reflect the respondents’
latent ‘‘reservation’’ survival probability or, equi-
valently, the minimum survival probability the
respondents feel that the treatment must provide
the patient in order for the respondents to recom-
mend that the patient accept the treatment. When
the respondents recommend accepting treatment at
20% survival probability, the respondents’ reserva-
tion survival probability is less than or equal to
20%; when the respondents reject treatment at 20%
but accept when survival is 60%, the respondents’
reservation survival probability is between 20%
and 60%. These are depicted in Table 3. Column 0
tabulates the possible decisions when survival
probability changes from 20% to 60% but condi-
tional on financing by Medicare. Conditional on
Medicare paying for the costs, respondents could
recommend to 1) accept treatment with 20% or
60% survival probability (coded M20= 1; M60=1),
2) reject the treatment with 20% but accept the
treatment with 60% survival (coded M20= 0;
M60=1), or 3) reject treatment even with a 60%
survival (coded M20= 0; M60= 0). The first kind of
respondents has a latent reservation survival prob-
ability for the patient (conditional on Medicare cov-
erage) that is less than 20% because they would

Table 3 Number (and Percentage) of Respondents, by Latent ‘‘Reservation’’ Survival Probability

Minimum Survival Probability Threshold Required before Recommending Accepting Treatment

Conditional on Financing
by Medicare

Conditional on Financing by Patient’s Own Savings

Less Than 20%
Survival

(S20=1; S60=1)

20% to 60%
Survival

(S20=0; S60=1)

More Than 60%
Survival

(S20=0; S60=0) Total by Row

(0) (1) (2) (3) (4)

(1) Less than 20%
survival

(M20= 1; M60= 1) 303 (26.5%)a 62 (5.4%)b 59 (5.2%)c 424 (37.1%)

(2) 20% to 60%
survival

(M20= 0; M60= 1) 0 117 (10.2%)d 122 (10.7%)e 239 (20.9%)

(3) More than 60%
survival

(M20= 0; M60= 0) 0 0 480 (42.0%)f 480 (42.0%)

Total by column 303 (26.5%) 179 (15.7%) 661 (57.8%) 1143 (100%)

Superscripts denote the respondents’ accept/reject decisions for the 4 vignettes, with 1= accept and 0= reject as follows:
a. M20= 1, M60= 1, S20= 1, S60= 1.
b. M20= 1, M60= 1, S20= 0, S60=1.
c. M20= 1, M60= 1, S20= 0, S60= 0.
d. M20= 0, M60= 1, S20=0, S60= 1.
e. M20= 0, M60= 1, S20= 0, S60= 0.
f. M20=0, M60= 0, S20= 0, S60= 0.
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recommend that the patient accept treatment with a
20% survival. The second kind of respondents has
a latent reservation survival probability for the
patient between 20% and 60%. The third kind of
respondents has a latent reservation survival prob-
ability for the patient that is higher than 60%
because they would recommend that the patient
reject the treatment even when it offered 60% survi-
val for the patient.

Similarly, columns 1, 2, and 3 in Table 3 present
the possible acceptance/rejection recommendations
under varying survival probability but conditional
on financing by the patient’s own savings. Condi-
tional on having the patient pay for the treatment
out of her household savings, respondents could
recommend to 1) accept treatment when it has a
20% survival probability (coded S20= 1; S60= 1),
2) reject if the treatment has 20% survival but accept
if it has 60% survival (coded S20= 0; S60= 1), or 3)
reject even when the treatment has 60% survival
(coded S20= 0; S60= 0).

The cells in Table 3 present the number and per-
centage of respondents who gave the various treat-
ment recommendations under different survival
probabilities—and conditional on the treatment
being financed either by Medicare or by the patient’s
own savings. The superscript letters in the cells
denote the respondents’ choices to the 4 vignettes,
as explained in the note at the bottom of the table.
When Medicare covers the treatment costs, a total of
424 respondents have a less than 20% reservation
survival probability for the patient (shown in row 1
or cells a, b, and d of Table 3). They would recom-
mend that the patient accept the treatment when
survival is 20%. However, when treatment has to be
financed by the patient’s own savings, these same
respondents’ reservation survival probability for the
patient shifts higher, so that some respondents
require the treatment to have a higher survival prob-
ability before they would recommend that the
patient in the vignette accept the treatment. Thus,
when the patient had to pay for the treatment, 303
respondents (cell a) still had a reservation survival
probability for the patient of less than 20%, 62
respondents (cell b) required a higher reservation
survival probability of between 20% and 60%, and
59 respondents (cell d) had a reservation survival
probability greater than 60%. Similarly, when Medi-
care covers the costs, a total of 239 respondents had
a reservation survival probability between 20% and
60% (in row 2 or cells c and e of Table 3). However,
when the treatment costs had to be covered by the
patient’s own savings, 122 out of the original 239

respondents would recommend rejecting treatment
with a 60% survival, suggesting that their reserva-
tion survival probability for the patient was higher
than 60%. Therefore, when financing changed from
Medicare to the patient’s own savings, respondents
in cells a, c, and f would continue to recommend
the same treatment, but respondents in cells b,
d, and e would recommend rejecting the same
treatment because such treatment no longer met
their higher reservation survival probability for the
patient. Thus, a total of 243 or 21% of the respon-
dents rejected the same treatment when financing
changed from Medicare to savings depletion.

Table 4 presents the minimum level of patient
wealth that the respondent feels the patient must
retain to recommend that the patient accept the
treatment, conditional on survival probability. In
column 0, conditional on 60% survival, the respon-
dents could recommend to 1) accept treatment when
it is financed by the patient’s own savings, 2) reject
treatment when savings financed but accept if Medi-
care financed, or 3) reject treatment even when Med-
icare financed. The first type of respondents has a
very low reservation wealth for the patient because
they would rather see that the patient deplete sav-
ings and opt for the treatment at 60% survival than
to have the patient maintain her current wealth but
receive no treatment. The second type has a reserva-
tion wealth level for the patient that is between asset
depletion and the patient’s current wealth. The
third type has a reservation wealth level for the
patient that is more than the patient’s current
wealth; these respondents feel that the patient must
be paid before the respondents would recommend
that the patient accept treatment with a 60% survi-
val probability. The cells in Table 4 tabulate the
number and percentages of respondents who fall
into each of the 3 latent reservation wealth levels,
but conditioning on 20% or 60% survival.

To find out the covariates that are related to the
latent reservation survival or wealth levels, we per-
formed a series of ordered logistic regressions using
the survival or wealth latent variable as the depen-
dent variable and various sociodemographic and
health variables as explanatory variables. The
results are shown in Table 5.

The dependent variables for columns 2 through 5
are the reservation thresholds. In columns 2 and 3,
for instance, the dependent variables are the reser-
vation survival probability thresholds, with cutoffs
at 20% and 60%, conditional on, respectively, Med-
icare financing and patient savings financing. The
dependent variables in columns 4 and 5 consist of
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the reservation wealth thresholds, with cutoffs at
patient savings depletion and the patient’s current
wealth, conditional on, respectively, 60% and 20%
survival. For all the reservation thresholds, male
and black respondents stood out as having a much
lower odds of having a high reservation threshold
for the patient, suggesting that they had low reserva-
tion levels for both the survival and wealth
variables. Inotherwords, theyaremore likely to recom-
mend that the patient accept treatment, regardless
of survival probability or financing source. Under
Medicare financing (column 2), married respon-
dents (whose spouses were not in poor health) were
more likely than those not married to recommend
that the patient accept treatment, although such a dif-
ferential effect was not significant when the treatment
entailed depletion of the patient’s savings (column 3).
The respondent’s health or prior history of cancer did
not seem to matter in the treatment recommendations;
however, married respondents with spouses in poor
health were far more likely to recommend accepting
treatment than those who were married but whose
spouses were not in poor health.15 Respondent’s age,
household wealth, education, and religion did not
seem to matter. The AHEAD dummy variable was
also insignificant, including in separate regressions
without the age variable (not reported in the table).

The respondent’s sequence group was also
included as dummy variables to control for the
effect from vignette ordering, with group 2 as the
reference. Group 2 was the one where the vignettes

were presented in a sequence suggestive of decreas-
ing potential value (M60, M20, S60, S20). Condi-
tional on financing, group 2’s vignette sequence
suggested a loss in survival (going from 60% to
20%, under each financing scheme). Conditional on
financing, groups 1 and 3 both had a sequence of
vignettes that were increasing in survival. Under
Medicare financing (column 2), group 1 and group 3
had lower reservation survival probability than
group 2 at P < 0:01 and P < 0:10, respectively, indi-
cating that the respondents who experienced a
sequential loss in survival (group 2) needed a higher
survival probability to ‘‘compensate’’ for the loss
more than the respondents who experienced a
sequential gain in survival (groups 1 and 3). Condi-
tional on savings-financed care (column 3), group 1
continued to have a lower reservation survival prob-
ability threshold than group 2. Under savings finan-
cing (column 3), group 4 had a higher reservation
survival probability than group 2, probably because
the sequential loss in survival probability was more
salient in group 4 (which had savings financing pre-
sented before Medicare financing). The S60 and S20
vignettes were presented to group 2 respondents
after they had received the first set of vignettes that
included Medicare coverage. Therefore, there is
some evidence of an ordering effect that is related to
the sequence with which the vignettes were pre-
sented. Our simple dummy variable for group, how-
ever, limits our ability to explain more fully the
underlying reasons for the ordering effect.

Table 4 Number (and Percentage) of Respondents, by Latent ‘‘Reservation’’ Wealth Level

Minimum Wealth (or Financing) Threshold Required before Recommending Accepting Treatment

Conditional on 60% Survival Conditional on 20% Survival

<Savings Depletion
(S20=1; M20=1)

Savings Depletion
to Current Wealth
(S20=0; M20=1)

> Current Wealth
(S20=0; M20=0) Total by Row

(0) (1) (2) (3) (4)

(1) <Savings depletion (S60= 1; M60= 1) 303 (26.5%)a 62 (5.4%)b 117 (10.2%)c 482 (42.2%)
(2) Savings depletion

to current wealth
(S60= 0; M60= 1) 0 59 (5.2%)d 122 (10.7%)e 181 (15.8%)

(3) > Current wealth (S60= 0; M60= 0) 0 0 480 (42.0%)f 480 (42.0%)
Total by column 303 (26.5%) 121 (10.6%) 719 (62.9%) 1143 (100%)

Superscripts denote the respondents’ accept/reject decisions for the 4 vignettes, with 1= accept and 0= reject as follows:
a. M20= 1, M60= 1, S20= 1, S60= 1.
b. M20= 1, M60=1, S20= 0, S60= 1.
c. M20= 0, M60= 1, S20= 0, S60= 1.
d. M20= 1, M60=1, S20= 0, S60= 0.
e. M20= 0, M60= 1, S20= 0, S60= 0.
f. M20=0, M60= 0, S20= 0, S60= 0.
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One question we set out to answer was whether
people would recommend as part of health policy
that the hypothetical woman in the vignettes forego
breast cancer treatment that potentially entailed
impoverishing herself or her spouse. A corollary
question, then, is whether those who recommended
that the patient accept treatment under Medicare
financing would recommend that the patient forego
treatment when the treatment had to be financed by
the patient’s own savings. The answer is a resound-
ing yes, among many of the respondents. This is
depicted in Table 3, where the respondents are clas-
sified into different cells of the table with different
superscript letters, based on whether they would
recommend accepting or rejecting treatment with
different financing and survival (as defined in the
note at the bottom of Table 3). Respondents in the
cells along the diagonal did not change their recom-
mendation when financing changed from Medicare
to the patient’s own savings. Respondents off the
diagonal, however, changed their recommendations
when financing changed from Medicare to the
patient’s savings. Those in cell b recommended that
the patient accept treatment with a 20% survival
when it was Medicare financed but recommended
that the patient reject treatment when it had the
same 20% survival but had to be financed by the
patient’s savings; under patient savings financing,
these same respondents recommended that the
patient accept the treatment when the survival was
higher at 60%. Respondents in cell d recommended
the treatment with 20% survival when Medicare
financed but rejected treatment even with 60% sur-
vival when patient savings financed. Respondents in
cell e rejected treatment at 20% survival even when
it was Medicare financed, accepted it when survival
was 60% and Medicare financed, but rejected it
when the treatment had 60% survival but had to be
self-financed by the patient. Therefore, respondents
in the off-diagonal cells (b, d, and e) switched their
recommendations when financing changed from
Medicare to the patient’s own savings.

One relevant question is who would be more
likely to switch recommendations when the finan-
cing switched from Medicare to the patient’s own
savings. Column 6 in Table 5 shows the results from
an ordered logistic regression of the determinants of
the changes in the respondent’s reservation survival
probability thresholds when financing changed
from Medicare to the patient’s own savings (having
controlled for baseline choice). Column 6 compares
those who switched treatment recommendations

(thus implying a shift in reservation survival prob-
ability thresholds when financing switched from
Medicare to the patient’s own savings) with those
who did not switch—by comparing the characteris-
tics of respondents who fall into cells b, c, and e v.
those in cells a and d of Table 3. Because the respon-
dents in cell f of Table 3 already recommended that
the patient reject treatment under Medicare and
were not able to switch their answers when the
financing switched to the patient’s own savings,
we deleted these respondents in the regression.
Furthermore, because respondents in rows 2 and 3
of Table 3 differed in their baseline reservation
thresholds (and thus their recommendations) under
Medicare financing, we included a dummy variable
‘‘accept 20% survival with Medicare financing’’ to
the regression in column 6 of Table 5.

The results of this regression show that male and
black respondents were far less likely to switch
treatment recommendations even if it meant deplet-
ing the patient’s own savings. Interestingly, Hispa-
nic respondents were far more likely to change their
minds (than whites and blacks) and to recommend
that the patient opt out of treatment when financing
for the treatment changed from Medicare to the
patient’s own savings. Respondents in the AHEAD
cohort were more likely to opt out as well, having
controlled for age. Finally, marital status, health sta-
tus, spouse’s health status, cancer history, educa-
tion, and household wealth were not significant
determinants of switches in treatment recommenda-
tions when financing changed from Medicare to the
patient’s savings.

Because ordered logistic regression models make
the proportional odds assumption,16 we tested and
corrected for this violation with a series of ordered
logistic regressions using partial proportional odds
models. The variables that differed significantly
between proportional odds and partial proportional
odds models are presented in the bottom panel of
Table 5. Our main findings do not change with the
less restrictive partial proportional odds models. In
fact, the only difference in the odds ratios pertains to
the size rather than the direction of the effect. The
only nontrivial size difference was the odds of Hispa-
nics switching from accepting to rejecting treatment
when financing changed from Medicare to patient
savings (column 6 of Table 5), with the original odds
ratio of 2.79 (from the proportional odds model)
increasing to 5.46 (with the partial proportional odds
model); this reflects the fact that most Hispanics who
recommended accepting Medicare-financed treatment
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at 20% survival switched to rejecting the treatment
even at 60% survival when the treatment had to be
financed by the patient’s savings.

DISCUSSION

With a unique data set that included elderly and
near elderly respondents in the United States and
their answers to a set of vignettes about end-of-life
health care treatment decisions on behalf of a hypo-
thetical elderly woman, we explored how elderly
and near elderly adults assess EOL medical treat-
ment choices with varying probabilities of success
and with substantially different financial implica-
tions. Before we discuss some of the main results
and implications, we shall first highlight the limita-
tions of our study, so that the results can be inter-
preted in light of these limitations.

Our study suffers from 2 main limitations. First,
the respondents were asked about their opinion on
cancer treatment choices for an anonymous, hypo-
thetical woman in her 80s of unknown race or ethni-
city. Although the answers should reflect the respon-
dents’ health policy choices, it is unclear whether
some respondents also answered these vignettes tak-
ing the perspective of making the treatment choices
for themselves or their spouse, rather than for a
hypothetical person. Decisions based on the respon-
dent’s own life compared with that of a hypothetical
person will likely depend on the emotional context,
financial status, or other personal factors. We have
controlled for some of these effects by including a
set of demographic covariates, but our statistical
analyses have not fully accounted for all the factors
related to actual v. hypothetical answers that would
bias our results.

Another important limitation to our study is that
the respondents may have had difficulty in fully
understanding the rather complex vignettes used to
collect the data. For instance, the vignettes used
20% and 60% as survival probabilities, and some
respondents may have had trouble interpreting
probabilities. The way the vignettes were presented
to the respondents also does not necessarily reflect
how physicians normally convey information for
treatment choices. In fact, physicians do not have
uniform methods of presenting outcomes and uncer-
tainty. Differences in the framing of outcomes (sur-
vival v. mortality, for instance) and the level of
uncertainty (relative risk reduction, number of peo-
ple needed to treat, probabilities) have both been

shown to result in different treatment choices.17

Although the literature recommends presenting infor-
mation using multiple modalities, using charts,
graphs, and simple heuristics (such as using 1-in-
10 instead of 10% probability), there is no consensus
about how best to present these kinds of informa-
tion even during the ‘‘informed consent’’ process.18

Clearly, more research is needed in this important part
of physician-patient clinical decision making, espe-
cially when physicians themselves are also influenced
by framing and the way risk and uncertainty are
presented.19

In view of these limitations, our study does have
some interesting although sometimes perplexing
findings. We found that many respondents would
recommend foregoing costly EOL treatments for a
hypothetical woman in a set of vignettes when the
treatment cost would wipe out the patient’s savings.
Among the total of 663 respondents who would
recommend opting for care when it was financed by
Medicare (cells a, b, c, d, and e in Table 3), 243 (or
36.7% of them; cells b, d, and e in Table 3) would
not recommend accepting the same treatment if the
woman in the vignette had to deplete savings to pay
for the treatment. These numbers indicate that when
treatment cost is not covered by Medicare, the
respondents feel that the patient must be ‘‘compen-
sated’’ with a higher treatment survival probability
for them to recommend accepting treatment. View-
ing this from an alternative angle, when treatment
cost is covered by Medicare, respondents would
recommend opting for care that even had a low sur-
vival probability. This latter phenomenon is the
well-studied and well-documented moral hazard,20

which essentially says that people will consume
more care when the out-of-pocket cost is low.

Although it seems self-evident that people would
be more likely to recommend opting for treatment if
the patient’s out-of-pocket costs were low, it is inter-
esting that many of the respondents would recom-
mend against treatment even when it entailed a low
financial cost to the patient (e.g., respondents in cell
f in Table 3). This may reflect concerns about var-
ious direct, indirect, and intangible costs related to
the treatment. The vignettes state that Medicare will
pay most of the costs, and as such, respondents may
believe that the patient’s out-of-pocket costs would
still be significant even under the Medicare finan-
cing option because it does not cover all of the costs.
The vignettes also indicated that the subject ‘‘would
have to rely on others for personal care during the
treatment.’’ Nonmonetary costs associated with
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caregiving and the monetary costs of hiring a care-
giver may be important in actual treatment deci-
sions.21 In addition to these direct medical and
nonmedical costs, there is also the pain and suffer-
ing associated with the treatment. However, it is dif-
ficult to assess how these costs induced any type of
response bias. For instance, in terms of the pain and
suffering, respondents with a history of cancer did
not differ in their recommendations from those who
have never had cancer (see Table 5).

Our study also found that black respondents were
far more likely to recommend opting for treatment
regardless of survival probability or payment source,
a finding consistent with many prior studies.22 White
respondents were more likely to recommend opting
out of care if that care meant depletion of the patient’s
savings. Interestingly, Hispanics were even more
likely than whites to recommend opting out of such
care; their treatment recommendations were the most
sensitive to change in how the treatment would be
financed. This finding needs to be further explored in
other data sets because as far as we know, this has not
been documented in the literature.

We also found that women were far more likely
than men to switch out of treatment that they had
recommended accepting under Medicare financing
but now had to be paid out of the patient’s pocket. In
separate regressions stratified by marital status (not
reported in the tables), this gender differential was
significant only among married respondents; that is,
married women were much more likely to recom-
mend switching out of treatment when Medicare
no longer paid, but women who were not married
were not significantly more likely than unmarried
men to recommend switching out of treatment.
Many reasons are possible why there is this strong
gender differential in recommendations. The vign-
ettes asked about an elderly married woman with a
threatening form of cancer needing treatment, and it
is possible that the respondents were more altruistic
than selfish: married male respondents might have
identified more with the husband in the vignettes
and felt that the wife should get care even if it meant
impoverishing the patient’s husband, but married
female respondents might have identified more with
the woman in the vignette and felt that the patient
herself should forego care to prevent impoverishing
her spouse. Willingness-to-pay studies among cou-
ples where one spouse has mild to moderate demen-
tia and the other spouse is a caretaker have found
evidence of altruism motives between the dyad.23

One way to further study this treatment recommender

v. treatment recipient gender effect would be to ran-
domize the gender of the cancer patient in the
hypothetical vignettes in future research. Another
possible reason for the gender differential is that men
might be more aggressive than women in opting for
medical treatments, as in treatments for coronary
artery disease.24 In regressions not reported in the
tables, we included a proxy for risk aversion for the
HRS subsample, but it was not significant in any of
the regressions, suggesting that any aggressiveness in
opting for treatment among men was not due to risk
tolerance. Despite our inability to test for the various
reasons for this gender differential, further research is
needed on this issue because it could have important
welfare and policy implications. Given that women
and men differed in their recommendations in these
vignettes, the use of spouses as durable powers of
attorney to make EOL care decisions should be
further examined because women and men clearly
had different preferences. This is an additional piece
of evidence that discordant decisions could be likely
even with advance directives.25

Finally, we found that the order in which the var-
ious treatment options were presented had an effect
on the recommendation of uptake for the treatment.
The ordering effect could be due to starting point
bias in that the respondents latched onto their
first answer as the framework to answer the subse-
quent vignettes. The respondents could also have
been affected by framing. Each vignette was framed
with both gain and loss: the survival probability was
framed as a gain, and the financing was framed as a
loss. Prior research has found that framing had an
impact on the patient’s decisions.11 Moreover, in
going from one vignette to the next, the sequence of
vignettes was presented as gains, losses, or some
combination of the two. Prior studies have docu-
mented ordering effects in willingness to pay for
medical care for the public, but starting point bias
and framing were found not to be dominant
explanations.26 The vignettes in our data were much
more personal and asked the respondents to make a
specific treatment choice for a woman in the vign-
ette. Some of our findings do suggest that framing
(in terms of whether the sequence of vignettes was
presented as losses or gains across the vignettes)
was a potential explanation for some of the ordering
effect. The complexity of the vignettes and of their
sequences of presentation, however, prevented us
from further exploring the reasons for the ordering
effect. Nevertheless, future research on ordering
effects and their clinical relevance is warranted.
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Effect of Guidelines on Primary Care Physician
Use of PSA Screening: Results from the

Community Tracking Study Physician Survey

Carmen E. Guerra, MD, MSCE, Phyllis A. Gimotty, PhD, Judy A. Shea, PhD,
José A. Pagán, PhD, J. Sanford Schwartz, MD, Katrina Armstrong, MD, MSCE

Clinical practice guidelines are ‘‘systematically
developed statements to assist practitioner and

patient decisions about appropriate health care for
specific clinical circumstances.’’1 Clinical practice
guidelines have been shown to influence practice in
settings where the guidelines have clear recommen-
dations for or against a particular intervention or
process.2–6 In these settings, clinical guidelines may
reduce variation in health care quality and improve
equity in health care.

However, the effect of guidelines that advocate
shared decision making on physician practice pat-
terns is unknown. Shared decision making is the

process by which physicians and patients share
information with each other, take steps to partici-
pate in the decision-making process, and agree on a
course of action.7 Prostate cancer–screening guide-
lines advocate shared decision making. Prostate
cancer is the most common cancer in US men, but
the utility of screening for prostate cancer with a
prostate-specific antigen (PSA) test is controversial.8

Although there are 2 large randomized clinical trials
currently in progress to determine the utility of PSA
screening to date,9,10 it is unknown whether screen-
ing reduces mortality from prostate cancer. There-
fore, beginning in 1996 and 1997, the guidelines
from the American Cancer Society,11 American Col-
lege of Physicians,12 and the US Preventive Services
Task Force13 recommended shared decision about
PSA screening (see the appendix).

A previous physician focus group study demon-
strated that physicians who routinely screen with a
PSA were more likely to report that clinical practice

Background. Little is known about the effect of guidelines
that recommend shared decision making on physician prac-
tice patterns. The objective of this study was to determine
the association between physicians’ perceived effect of
guidelines on clinical practice and self-reported prostate-
specific antigen (PSA) screening patterns. Methods. This
was a cross-sectional study using a nationally representa-
tive sample of 3914 primary care physicians participating
in the 1998–1999 Community Tracking Study Physician
Survey. Responses to a case vignette that asked physicians
what proportion of asymptomatic 60-year-old white men
they would screen with a PSA were divided into 3 distinct
groups: consistent PSA screeners (screen all), variable
screeners (screen 1%–99%), and consistent nonscreeners
(screen none). Logistic regression was used to determine the
association between PSA screening patterns and physician-
reported effect of guidelines (no effect v. any magnitude

effect). Results. Only 27% of physicians were variable PSA
screeners; the rest were consistent screeners (60%) and con-
sistent nonscreeners (13%). Only 8% of physicians per-
ceived guidelines to have no effect on their practice. After
adjustment for demographic and practice characteristics,
variable screeners were more likely to report any magnitude
effect of guidelines on their practice when compared with
physicians in the other 2 groups (adjusted odds ratio= 1.73;
95% confidence interval= 1:25−2:38; P= 0:001). Conclu-
sions. Physicians who perceive an effect of guidelines on
their practice are almost twice as likely to exhibit screening
PSA practice variability, whereas physicians who do not per-
ceive an effect of guidelines on their practice are more likely
to be consistent PSA screeners or consistent PSA nonscre-
eners. Key words: prostate-specific antigen; mass screening;
guidelines; physicians’ practice patterns. (Med Decis Mak-
ing 2008;28:681–689)
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guidelines were not a factor in their screening deci-
sions.14 We hypothesized that physicians who
report a strong effect of guidelines on clinical prac-
tice are more likely to be variable PSA screeners
because PSA screening guidelines call for incorpor-
ating patient preferences and values in decision
making. As considerable time, effort, and resources
are devoted to developing and implementing guide-
lines, knowing the effect of guidelines that promote
shared decision making on physician practice pat-
terns has important implications on future efforts to
create and implement guidelines.

METHODS

This study was approved by the Institutional
Review Board at the University of Pennsylvania. We
used cross-sectional survey data from the 1998–
1999 (Round Two) Community Tracking Study
(CTS) Physician Survey.15,16 The CTS Physician
Survey is a biannual longitudinal telephone survey
of non–federally employed physicians at 60 sites
(51 metropolitan US areas and 9 nonmetropolitan
US areas) and of a supplemental national sample of
physicians conducted by the Center for Studying
Health System Change, which is sponsored by the
Robert Wood Johnson Foundation. Data for Round
Two were collected just after the concept of shared
decision making was introduced in the guidelines
in 1996 and 1997 in response to the widespread
interest in and rapid uptake of PSA screening for
prostate cancer.17

The aim of the CTS Physician Survey is to track
changes in the health care system and the effects of
these changes on the delivery of care by physicians.
Participants of the CTS Physician Survey are physi-
cians who provide direct care to patients at least
20 h per week in an office-based or hospital practice.
It excludes residents and fellows. Details of the sur-
vey are available at www.hschange.org/index.cgi?

data=98. The total number of completed interviews
for the 1998–1999 survey was 12,280, for a response
rate of 60.9%.

The CTS Physician Survey contains information
on physician demographics, medical education,
specialty, board certification, practice setting, num-
ber of years in practice, practice ownership, practice
revenue, source of practice revenue, and provision
of charity care. In addition, the survey asks about
the perceived effect of clinical practice guidelines
on practice. The 1998–1999 round of the CTS Physi-
cian Survey also measured PSA screening practice
style using a case vignette.

Selection of Study Subjects

Of the 12,280 total responders in the 1998–1999
CTS Physician Survey, 7556 were primary care phy-
sicians. For this study, we excluded primary care
physicians practicing pediatrics, obstetrics and
gynecology, and subspecialties (n= 3642) because
they are less likely to provide care for the reference
patient described in the case vignette: an adult male
patient presenting for prostate cancer screening.
The final analytic sample consists of 3914 primary
care physicians in family practice, internal medi-
cine, and general practice.

Data Collection

Data for the 60 sites were collected by the Center
for Studying Health System Change using stratified
random sampling with probability proportional to
population size. The supplemental sample was
selected with stratified random sampling and was
included to increase the precision of the national
estimates. The sample frame was developed by com-
bining lists of physicians from the American Medical
Association and the American Osteopathic Associa-
tion. Primary care physicians were oversampled in
the site sample. The CTS Physician Survey was con-
ducted using a telephone interview. Use of the data
was made available through a restricted data use
agreement between the principal investigator and the
Inter-university Consortium for Political and Social
Research at the University of Michigan.

Dependent Variable

The dependent variable is the physician responses
to the PSA screening case vignette, which reads as
follows:

Received 15 November 2007 from the Division of General Internal
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What about PSA (Prostate-specific Antigen) screening
in an asymptomatic 60 year old white man who has no
family history of prostate cancer and a normal digital
rectal exam? For what percentage of such patients
would you recommend a PSA test? Consider all your
patients with similar clinical descriptions.

Responses ranged from 0% to 100%. Responses
were collapsed to create 3 categories: consistent
screeners, consistent nonscreeners, and variable
screeners, to represent those who would screen all
(100%), none (0%), and some (1%–99%) of the
patients represented in the case vignette, respec-
tively. Each of these 3 variables were dichotomized
to compare the level to all other physicians, thereby
creating three 0/1 variables.

Independent Variables

The independent variable in this study is the
physicians’ perceived effect of guidelines on their
practice derived from the following question:

How large an effect does your use of formal, written
practice guidelines such as those generated by physi-
cian organizations, insurance companies or HMOs
[health maintenance organizations] or government
agencies, have on your practice of medicine?

Each response was based on a 6-point scale with
anchors at no effect and very large effect. For this ana-
lysis, we dichotomized the independent variable into
no effect (reference) versus any magnitude effect.

Covariates

The multivariate models adjust for physician age;
gender; race; Latino ethnicity; practice specialty;
board certification status; foreign medical graduate
status; practice setting; number of years in practice;
salaried status; income in 1997; Medicare, Medi-
caid, and managed care as a source of practice
revenue; and provision of any charity care.

Statistical Analysis

All statistical analyses were conducted using
Stata/SE version 8.2.18 Descriptive statistics were
used to examine the demographic and practice char-
acteristics of consistent screeners, consistent non-
screeners, and variable screeners and their responses
to the case vignette. An unadjusted and a multivari-
ate logistic regression model were estimated for each
of the 3 groups of physicians, consistent screeners,

consistent nonscreeners, and variable screeners, that
compared the perceived effect of guidelines in each
of the screening group to the other 2 screening
groups, yielding a total of 6 regression models. Mul-
tivariate models adjusted for physician and practice
characteristics. All logistic regression models were
estimated taking into account the CTS Physician
Survey’s complex design. Given the fixed sample
size for the current study of 3914 primary care physi-
cians who participated in the 1998–1999 CTS Physi-
cian Survey and completed the PSA screening
vignette, using a 2-sided statistical test, with an a set
at .05 and a minimum detectable difference of 10%
probability of being a consistent screener among
those who declare no effect versus those who declare
any effect of guidelines, this study had 93% power.

RESULTS

Figure 1 shows the frequency of physician
responses to the case vignette. The majority (60%)
of physicians reported they would recommend
screening to all asymptomatic 60-year-old white
men (consistent screeners), whereas only 13%
reported they would not recommend screening to
any such patients (consistent nonscreeners). The
remaining 27% of physicians reported that they
would recommend screening to 1% to 99% of such
patients (variable screeners).

Only 319 (8%) of the physicians perceived guide-
lines to have no effect on practice, whereas the
remaining 3591 (92%) physicians perceived at least
some effect of the guidelines. Of these, 13%
reported a very small, 27% a small, 35% a moderate,
14% a large, and 4% a very large effect of guidelines
on practice.

517

50 96 119 40 32
247

29 114 142 195

2333

0

500

1000

1500

2000

2500

0 1-9 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90-99 100

Proportion of vignette patients physicians would screen with PSA

Number of Physicians

Figure 1 Distribution of physician responses to case vignette.
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Table 1 presents the physician and practice charac-
teristics of physicians who were classified as consis-
tent nonscreeners, variable screeners, and consistent
screeners. P values are presented for the relationship
between the 3 categories of screeners and the inde-
pendent variable and are based on the np trend statis-
tic. Compared with the remainder of physicians,
physicians who were variable PSA screeners were
least likely to be white (P = 0:003), most likely to
practice internal medicine (P =0:05), and most likely
to be solo practioners (P < 0:0001).

Table 2 shows the results of unadjusted and multi-
variate logistic regression models for the association
between the perception of any effect of guidelines on
practice and PSA screening pattern. After adjustment
for demographic and practice characteristics, physi-
cians who were variable PSA screeners were more
likely to report any magnitude effect of guidelines on
their practice when compared with physicians in the
other 2 groups (adjusted odds ratio [AOR] = 1.73;
95% confidence interval [CI] = 1:25−2:38; P = 0:001).
Given the heterogeneity in the comparison groups, we
compared variable screeners to each of the other 2
groups in separate analyses. When variable screeners
were compared with consistent screeners only (omit-
ting the consistent nonscreeners), the AOR was 1.83
(95% CI = 1:32−2:54; P = 0:001; not shown in the
table). A comparison with consistent nonscreeners
did not yield statistically significant results (not
shown in the table). Table 2 also shows that in multi-
variate models physicans who consistently screened
their patients with a PSA test were significantly less
likely to report any magnitude effect of guidelines on
their clinical practice when compared with physi-
cians in the other 2 groups (AOR=0:61; 95% CI=
0:47−0:79; P < 0:0001). Physicians who consistently
did not screen their patients did not signficantly differ
in the reported effect of guidelines when compared
with the other 2 groups of physicians (AOR =1:16;
95% CI =0:79−1:71; P = 0:43).

Table 3 shows the results of the unadjusted and
multivariate logistic regression models for the asso-
ciation between being a variable PSA screener (com-
pared with all other physicians) and physician and
practice characteristics as well as the perception
that guidelines have any effect on practice (v. no
effect). In both unadjusted and multivariate models,
an income of $200,000 to $299,999, providing any
charity care in the previous month, Medicaid as a
source of practice revenue, and the perception that
guidelines had an effect on practice were directly
associated with being a variable screener. In addi-
tion, in multivariate models, nonwhite physicians

were more likely to be a variable screeners, and
Latino physicians were less likely to be variable
screeners.

DISCUSSION

One of the 1st clinical practice guidelines to be
widely used was created in 1938 by the American
Academy of Pediatrics to provide parameters for
the immunization of children.19 Clinical practice
guidelines have since become commonplace, and as
of 2007, there were 2249 clinical practice guidelines
in the National Guideline Clearinghouse, the natio-
nal repository of evidence-based guidelines.20 Con-
siderable time, effort, and resources are devoted to
developing and implementing guidelines.21 Thus,
knowledge of how physicians perceive and interpret
guidelines is important for providing high-quality
care. To our knowledge, this one is the 1st study to
use nationally representative physician survey data to
examine physician PSA screening patterns and their
perceived effect of guidelines on clinical practice.

Our research shows several important findings.
First, the majority of physicians (60%) reported that
they consistently recommend PSA screening to all
their asymptomatic 60-year-old patients. This finding
is consistent with previous research that has shown
that many, if not most, physicians order screening
PSAs at least occasionally.22–34 Thus, it is not sur-
prising that 75% of men older than 50 years in the
United States have previously had a PSA test.35

Second, although guidelines recommend shared
decision making, only 27% of physicians are variable
PSA screeners. Thus, the majority of physicians have
a consistent screening strategy, indicating that they
may be less responsive to patient values and prefer-
ences. From this perspective, the message of shared
decision making appears to have had only a limited
impact on clinical practice. Research on patients sup-
ports this inference. In a cross-sectional analysis of
data from the 2000 National Health Interview Survey,
approximately one third of men reported their physi-
cian did not discuss advantages and disadvantages of
prostate cancer screening before offering testing.36

Two additional studies suggest the problem is even
more concerning: one fourth of men who have under-
gone PSA testing were unaware they had been
tested.37,38 These findings add to the concern that a
significant proportion of men are not being given
the opportunity to make an informed decision about
prostate cancer screening and that the prostate cancer
screening guideline recommendation of shared decion
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making is not being implemented. Much research has
been conducted on guideline implemenation. A
recent literature review of the facilitators of guideline
implementation found that among the 70 successful
facilitators identified in the literature, 7 categories
emerged: 1) data feedback, 2) reminders or checklists,
3) peer review and in-person feedback, 4) direct super-
vision, 5) in-service or other educational interventions,

6) mandates, and 7) monetary incentives.39 Multifa-
ceted interventions targeting different barriers to
change are likely to be required to effectively change
physician PSA screening behavior.40–43

Third, although only a small minority (8%) of
physicians report that guidelines have no effect on
their clinical practice, those physicians are much
less likely to be variable PSA screeners. Our findings

Table 1 Characteristics of Primary Care Physicians Who Are Consistent Nonscreeners, Variable Screeners,
and Consistent Prostate-Specific Antigen Screeners

Characteristic of Physicians

Consistent
Nonscreeners

(n=517)

Variable
Screeners
(n=1064)

Consistent
Screeners
(n=2333) P Valuea

Age, �x (s) 45.2 (9.8) 46.3 (10.4) 48.8 (11.1) < 0.0001
Male, n (%) 351 (67.9) 782 (73.5) 1837 (78.7) < 0.0001
Race, no. (%) 0.003

White 377 (72.9) 764 (71.8) 1774 (76.0)
Black 24 (4.6) 54 (5.1) 99 (4.2)
Asian 79 (15.3) 184 (17.3) 288 (12.3)
Native 3 (0.5) 3 (0.3) 12 (0.5)
Other 8 (1.6) 11 (1.0) 28 (1.2)

Hispanic/Latino ethnicity, n (%) 26 (5.0) 48 (4.5) 132 (5.7) 0.30
Specialty, n (%) 0.05

Family practice 207 (40.0) 382 (35.9) 828 (35.5)
Internal medicine 289 (55.9) 635 (59.7) 1378 (59.1)
General practice 21 (4.6) 47 (4.4) 127 (5.4)

Board certified, no. (%) 450 (87.6) 863 (81.7) 1844 (79.7) < 0.0001
Foreign medical graduate, n (%) 105 (20.3) 267 (25.1) 553 (23.7) 0.32
Type of practice, n (%) < 0.0001

Solo, 2, or group physician practice 215 (41.6) 611 (67.4) 1481 (63.5)
Hospital or medical school 48 (9.3) 74 (7.0) 166 (7.1)
HMO 155 (30.0) 226 (21.2) 395 (16.9)
Other 99 (19.4) 153 (14.4) 291 (12.5)

No. of years in practice, �x (s) 13.1 (10.2) 14.1 (10.2) 17.0 (11.3) < 0.0001
Salaried, n (%) (n= 2876) 349 (67.5) 626 (58.8) 1172 (50.2) 0.02
Annual net income in 1997, �x (s) 123,011 (58,567) 125,561 (58,966) 139,464 (65,631) < 0.0001
Source of practice revenue, �x (s)

Medicare 33.2 (21.4) 35.9 (20.7) 34.9 (21.3) 0.38
Medicaid 15.4 (15.3) 14.9 (15.4) 10.3 (13.5) < 0.0001
Managed care 51.4 (30.1) 45.1 (27.4) 48.2 (27.6) 0.66

No charity care provided in previous month, n (%) 169 (32.7) 280 (26.3) 746 (32.0) 0.28
How large an effect does your use of formal,
written practice guidelines such as those generated
by physician organizations, insurance companies
or HMOs, or government agencies have on your
practice of medicine? n (%)
No effect 38 (7.4) 65 (6.1) 216 (9.2)
Very small effect 55 (10.6) 120 (11.3) 315 (13.5)
Small effect 112 (21.7) 300 (28.3) 630 (27.0)
Moderate effect 216 (41.8) 390 (36.8) 757 (32.5)
Large effect 68 (13.2) 149 (14.0) 324 (13.9)
Very large effect 28 (5.4) 37 (3.5) 90 (3.9)

Note: HMO=health maintenance organization. In some cases, percentages do not add up to 100% because of rounding.
a. P values are based on np trend.

DECISION MAKING IN CLINICAL PRACTICE 685

GUIDELINES AND PRIMARY CARE PHYSICIAN USE OF PSA SCREENING

 at UNIV OF PENNSYLVANIA on May 6, 2009 http://mdm.sagepub.comDownloaded from 

http://mdm.sagepub.com


are similar to prior focus group research14 that
shows that routine PSA screeners were less likely to
be familiar with the guidelines about PSA screening
compared with routine nonscreeners. In fact, in that
same study, routine screeners were frequently
unable to describe the recommendations of any spe-
cific organization, were unaware of the controversy
about PSA screening, and believed that population-
based screening was universally endorsed. In addi-
tion, most routine screeners in that study said that
clinical guidelines were not a factor in their screen-
ing decisions and that, instead, their practices were
based on their clinical experience. Less is known
about variable screeners, but one hypothesis is that
physicians who are variable screeners interpret the
current guidelines in a way that recognizes that
screening decisions should be individualized.
Based on the findings of this study, clinical guide-
lines that recommend individualized, informed,
shared decision making appear to have some impact
on clinical practice: Physicians who report guide-
lines have an effect on clinical practice are more
likely to have PSA screening practice patterns con-
sistent with shared decision making.

Fourth, the current research demonstrates that
physicians who are consistent PSA screeners differ
from those who are consistent nonscreeners and
variable screeners in other ways. Compared with all
the remainder of physicians, consistent PSA screen-
ers are more likely to be older, male, white, and in
practice longer and to have a higher income and are
less likely to be board certified, salaried, and have
the lowest proportion of Medicaid as a source of rev-
enue. Conversely, consistent PSA nonscreeners had
personal and practice characteristics that were the
opposite of consistent screeners. It is possible that
the demographic profile of the physicians who are

routine screeners represents a group of physicians
who are paternalistic, whereby patient input is not
sought and thus practice variation is reduced.
Cooper and others14 previously demonstrated that
consistent screeners and consistent nonscreeners
vary in substantive ways. The major factor influen-
cing PSA practice patterns for consistent screeners
was professional and personal experience that sup-
ported PSA screening and patient expectations to be
screened, whereas the major factor influencing con-
sistent nonscreeners was the lack of definitive evi-
dence of the benefit of PSA screening.

Our study has several limitations. First, the ques-
tion about screening guidelines in the CTS
Physician Survey was not specific to PSA screen-
ing, and the data did not allow us to evaluate
which clinical practice guidelines are responsible
for the perceived effect of guidelines on practice,
thereby creating the potential for misclassification
bias. Physicians receive guidelines from multiple
organizations through different media, and they
assimilate the contents of these to largely varying
degrees depending on the source. In fact, physi-
cians may experience ‘‘guideline fatigue’’ and not
adopt a clinical practice guideline at all.44 A
potential solution is to convene a multisociety task
force composed of members of all the relevant organi-
zations to design a single, uniform set of clinical
practice guidelines about a topic, as was done with
the case of colorectal cancer screening.45 Although
design and approval of these guidelines are more
time and labor intensive, such guidelines have the
potential to be much more widely and consistently
implemented.

Second, the literature shows that there may be
other important drivers of PSA screening that we
did not have data for and thus could not adjust for,

Table 2 Association Between the Perception of Any Effect of Guidelines on Practice and Being a Consistent
Nonscreener, Variable Screener, and Consistent Screener of Prostate-Specific Antigen

Unadjusted Model Multivariate Model

How Large an Effect Does Your Use of Formal,
Written Practice Guidelines Such as Those
Generated by Physician Organizations, Insurance
Companies or HMOs, or Government Agencies
Have on Your Practice of Medicine? OR 95% CI P-value OR 95% CI P-value

Consistent Nonscreener (n= 517) 1.38 0.94-2.02 0.10 1.16 0.79-1.71 0.43
Variable Screener (n= 1,061) 1.76 1.27-2.42 0.001 1.73 1.25-2.38 0.001
Consistent Screener (n= 2,332) 0.56 0.42-0.74 0.0001 0.61 0.47-0.79 0.0001

Note: HMO=health maintenance organization; OR= odds ratio; CI= confidence interval. Each model compares physicians with a specific screening
pattern against the other 2 groups of physicians. Models are adjusted for physician age; sex; race; Latino ethnicity; specialty; board certification status;
foreign graduate status; practice type; number of years in practice; salaried status; income earned in 1997; proportion of Medicare, Medicaid, and mana-
ged care as a source of revenue; and charity care provided in the previous month.
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for example, concerns about medical-legal risk.46

Third, the dependent variable, PSA screening, was
measured using a single isolated variable: a case vign-
ette. Although the case vignette allowed us to control
for patient factors and isolate the physician factors
associated with PSA screening decision making, a
broader assessment of a range of clinical scenarios
would strengthen our results. However, several stu-
dies have supported the validity of case vignettes in
measuring actual physician behavior as responses to
case vignettes are correlated with actual clinical
behavior.47–50 Fourth, there is the potential for nonre-
sponse bias, given that the response rate for the

1998–1999 CTS Physician Survey was 61%, a
response rate that is not unusually low for physician
surveys. Finally, the inferences drawn from this cross-
sectional study are limited because this study cannot
prove causality between the effect of guidelines and
the PSA screening behavior of physicians.

Despite these limitations, this is one of the largest
studies to examine the relationship between physi-
cian attitudes, guidelines, and PSA screening pat-
terns. These results can inform health care policy
makers who seek to improve the quality of cancer
screening decisions and develop effective clinical
guidelines.

Table 3 Unadjusted and Multivariate Logistic Regression Results for the Association
between Variable Screeners and Physician Demographic

Characteristics, Practice Characteristics, and Perceived Effect of Guidelines

Unadjusted Model Multivariate Model
Characteristic of Physicians Who Are
Variable PSA Screeners OR 95% CI P Value OR 95% CI P Value

Age 0.98 0.97–0.99 0.003 0.99 0.94–1.02 0.25
Female 1.28 0.89–1.84 0.18 1.07 0.80–1.42 0.65
Nonwhite race (compared with white) 1.09 1.01–1.18 0.25 1.09 1.02–1.17 0.01
Hispanic (compared with not Hispanic) 0.90 0.68–1.19 0.45 0.72 0.53–0.97 0.03
Specialty

Family practice (reference) — — — — — —
Internal medicine 0.95 0.79–1.15 0.65 0.91 0.78–1.07 0.25
General practice 0.72 0.40–1.30 0.27 0.84 0.49–1.46 0.54

Board certification 1.05 0.78–1.43 0.73 1.01 0.76–1.33 0.96
Foreign medical graduate 1.12 0.78–1.60 0.64 0.89 0.59–1.34 0.58
Type of practice (%)

Solo, 2, or group physician practice (reference) — — — — — —
HMO 0.95 0.64–1.40 0.78 1.16 0.77–1.73 0.47
Hospital or medical school 1.18 0.94–1.48 0.14 1.09 0.88–1.35 0.41
Other 1.03 0.83–1.29 0.79 0.87 0.66–1.16 0.35

Number of years in practice 0.98 0.97–0.99 < 0.0001 1.00 0.97–1.04 0.92
Salaried 1.08 0.98–1.19 0.125 1.12 0.98–1.28 0.09
Annual income in 1997

$0–$99,999 (reference) — — — — — —
$100,000–$199,999 0.75 0.52–1.09 0.14 0.76 0.52–1.12 0.16
$200,000–$299,999 0.49 0.30–0.82 0.007 0.51 0.31–0.85 0.01
≥$300,000 0.69 0.29–1.64 0.39 0.75 0.31–1.83 0.52

Provide any charity care in previous month 1.31 1.08–1.59 0.008 1.23 1.01–1.51 0.04
Source of practice revenue

% Medicare (s) 1.00 1.00–1.01 0.18 1.00 1.00–1.01 0.04
% Medicaid (s) 1.02 1.10–1.02 < 0.0001 1.01 1.01–1.02 < 0.0001
% Managed care (s) 0.99 0.99–1.00 < 0.0001 0.99 0.99–1.00 < 0.0001

How large an effect does your use of
formal, written practice guidelines
. . . have on your practice of medicine?
Any effect versus no effect 1.76 1.27–2.42 0.001 1.73 1.25–2.38 0.001

Note: PSA=prostate-specific antigen; OR= odds ratio; CI= confidence interval; HMO=health maintenance organization. A consistent screener is
defined as screening with PSA at least 80% of patients represented by vignette. All P values are 2 tailed.
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APPENDIX

Organization Year Recommendation from Guidelines

American Cancer Society11 1997 ‘‘The ACS recommends that both the PSA test and the digital rectal
exam be offered annually, beginning at age 50, to men who have
a life expectancy of at least 10 years and to younger men who have a
high risk. Information should be provided to patients about the risks
and benefits of screening.’’

American College of Physicians12 1997 ‘‘Rather than screening all men for prostate cancer as a matter of routine,
physicians should describe the potential benefits and known
harms of screening, diagnosis, and treatment; listen to the patient’s
concerns; and then individualize the decision to screen.’’

US Preventive Services Task Force13 1996 ‘‘Routine screening for prostate cancer with DRE, serum tumor markers
(e.g., PSA), or Transrectal Ultrasound is not recommended (‘‘D’’
recommendation). Patients who request screening should be given
objective information about the potential benefits and harms of early
detection and treatment.’’

Note: PSA = prostate-specific antigen; DRE = digital rectal examination.
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