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B. Collections of Information Employing Statistical Methods

1. Respondent Universe and Sampling Methods

The population of interest for the survey is non-federal primary care physicians in the 50 
states and the District of Columbia, excluding Territories, who are active and in patient 
care and who have office-based practices.  Primary care physicians include the specialties
of family medicine, general practice, and general internal medicine.  Physicians who are 
involved in full-time teaching, research, or administration; are retired; or are in training 
will be not be selected for inclusion in the study.  We propose to exclude federal 
physicians—who comprise only 2.4% of all physicians—because (a) almost all federal 
physicians are hospital-based; (b) they are disproportionately distributed among US 
armed forces bases and government hospitals and medical facilities; (c) only about one-
fourth are involved in primary care; and (d) they have a unique patient mix (e.g., 
members of the armed forces, their families, and veterans).  Physicians who are not in 
patient care will be excluded for the obvious reason that they are not involved in prostate 
cancer screening.  Further, we propose excluding hospital-based physicians because 
nearly two-thirds are residents or senior fellows and only a small proportion of the full-
time staff are involved in primary care. 

Table B.1-1 lists the sampling frame size, sample size, and expected response rate by 
physician specialty.  We will use disproportionate stratification by race, to include 1,200 
African American physicians and 1,800 non-African American physicians. Within these 
two strata, specialty will be represented proportional to size (See justification in “Survey 
Sample Selection” in Section B.2).

Table B. 1-1  Estimated Size to Respondent Universe and Proposed Study Sample

Population
Number in
Universe

Sample
Size

Undeliverable
(4%)

Ineligible
(13%)

Response
(80%)

African-American Physicians (AA)

Family Practice/General Practice 2,187 708 -- -- --

General Internal Medicine 2,074 492 -- -- --

Total number of AA Physicians 4,261 1,200 48 156 797

Non-African-American Physicians 
(NAA)

Family Practice/General Practice 52,869 1,062 -- -- --

General Internal Medicine 36,294 738 -- -- --

Total number of NAA Physicians 89,163 1,800 72 234 1,195

Total 93,424 3,000 120 390 1,992
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Survey Sampling Frame

The sampling frame for the physician survey will be purchased from Medical Marketing 
Services (MMS) Inc.  MMS maintains a list of physicians derived from the American 
Medical Association (AMA) Masterfile and a list of osteopathic physicians from the 
American Osteopathic Association (AOA) Masterfile.  The AMA Physician Masterfile is 
the most comprehensive list of physicians in the United States (including both members 
and non-members of the AMA).  The AMA Physician Masterfile includes all allopathic 
physicians and approximately 80% of osteopathic physicians.  Standardized procedures 
will be used to remove duplicates from the two lists so that doctors of osteopathy appear 
only once in the sampling frame.  In addition to physician names and addresses, various 
demographic and practice-related information will be obtained for the selected sample. 

2. Procedures for the Collection of Information

This section describes (1) determination of sample size and the power that is expected for
statistical tests of hypotheses, and (2) survey collection procedures for physicians. 

Survey Sample Selection 

An important goal of this survey is to obtain accurate point estimates of the various 
survey measures, for the overall sample as well as for subgroups.  This will require 
sufficient sample size to result in narrow confidence intervals of those estimates.  
Another important part of the analysis will involve physician specialty comparisons on 
the survey measures.  This goal is more important in the determination of sample size 
because of the need to have sufficient numbers of each specialty.  For this reason, we 
propose to use disproportionate stratification by selecting equal numbers of physicians of 
each specialty.  In the analysis file, each case will be weighted by its probability of 
selection.

Sample Size Estimation

Based on an anticipated response rate of 80% and the ability to detect differences 
between subgroups with a precision of 5 percent, the estimated sample size for the study 
is 2,000 completed surveys (800 African American physicians and 1,200 physicians who 
are not African American). The sizes of the two samples were obtained by statistical 
power and cost considerations, in an attempt to maximize the statistical power of the 
estimates while maintaining a reasonable cost.  

We first calculated the power for comparisons in proportions (for example, the proportion
of older versus younger African American physicians who indicate that they routinely 
recommend PSA screening or the proportion of older versus younger non-African 
American physicians who indicate that they discuss the advantages and disadvantages of 
PSA screening with their patients prior to the test) if the true proportion in one subgroup 
is .50, .25, or .125.  The power of the comparisons between subgroups decreases as the 
true proportion increases from .125 to .50.  With a sample of 1,200 completed surveys, 
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we can detect a difference of  0.051 when the true proportion is .125, a difference of 
0.070 when the true proportion is .25, and a difference of 0.087 when the true proportion 
is .50, all with a power of .80 (β = .20), and at p ≤ .05 (α = .05).  In other words, 
completed surveys from 1,200 non-African American physicians is large enough to detect
a 9 percentage point difference among subgroups—for example, older physicians versus 
younger physicians who indicate that they discuss the advantages and disadvantages of 
PSA screening with their patients prior to the test.  With a sample of 800 completed 
surveys from African American physicians, we can detect a difference of 0.061 when the 
true proportion is .125, a difference of 0.086 when the true proportion is .25, and a 
difference of 0.106 when the true proportion is .50, again, all with a power of .80 (β 
= .20), and at p ≤ .05 (α = .05).  So, a sample of 800 African American physicians is large
enough to detect a 10 percentage point difference among subgroups. When we combine 
the two samples for a sample size of 2,000 we can detect smaller differences with the 
same power at the same level of significance.

We also investigated the power of these samples to detect significant odds ratios using 
multivariate logistic regression. With a sample of 1,200 completed surveys from non-
African American physicians, we will be able to detect significant odds ratios of 1.30 
when the probability of the event (e.g., the probability of discussing advantages and 
disadvantages of screening) is .125, odds ratios of 1.225 when the probability of the event
is .25, and odds ratios of 1.175 when the probability of the event is .50, assuming a 
multiple correlation coefficient of .3 between explanatory variables, power of .80 and α =
.05.  In comparison, the odds ratios that we can detect with a sample of 800 completed 
surveys from African American physicians are 1.375, 1.275, 1.225 at base rates 
of .125, .25, and .50 respectively, again assuming a multiple correlation coefficient of .3, 
power of .80 and α = .05.  So, using the proposed sample sizes, we have sufficient power 
to detect significant odds ratios of approximately 1.4 comparing, for example, older 
versus younger African American physicians who counsel their patients about the 
advantages and disadvantages of screening controlling for sex, practice type, and practice
location.

The sample size will be further adjusted based on estimated response and eligibility 
among those selected. Based on previous experience, 4% of the surveys will be 
undeliverable, and that 13% of physicians who respond will be ineligible to participate 
because they are retired, do not see patients, or someone will notify us that they are 
deceased.  Eighty percent of the remainder of the sample is expected to complete the 
survey. Taking into account these response and eligibility rates, in order to obtain 800 
completed surveys from African American physicians and 1,200 completed surveys from 
non-African American physicians, we will need to select 1,200 African American 
physicians and 1,800 non-African American physicians for the survey sample.  Thus, a 
total of 3,000 physicians will be randomly selected from the sampling frame.

Data Collection Methods

Data will be collected through a self-administered mail survey.  The survey instrument is 
presented in Attachment 4.  Section I contains questions about physician and practice 
characteristics.  It also includes screening questions to determine whether the physician 
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provides at least 8 hours of outpatient care per week and is therefore eligible to complete 
of the remainder of the survey.  Section II contains questions about the characteristics of 
the physician’s patient panel.  Section III asks questions about clinical practice and 
attitudes.  Section III includes subsections on prostate cancer screening practices, 
screening efficacy and beliefs, social influences and social support, physician perceptions
and behaviors and patient scenarios.    

Initial survey packets will be sent to physicians via Federal Express.  Packets will be sent 
via priority US mail to physicians with PO Box addresses since Federal Express does not 
deliver to these addresses.  This mode of mailing has been demonstrated to result in 
higher response rate than first class mail (Kasprzyk, et al, 2001).  The packets will 
include a cover letter, survey, stamped, self-return signature response postcard (with 
space to indicate a reason for ineligibility), stamped self-return envelope, and $40 cash as
compensation for taking time to participate.  The cover letter will be printed on CDC 
letterhead and personalized.  The letter will emphasize that the survey seeks physician 
input in order to help CDC and other organizations develop clinical training materials, 
decision support tools, and materials to counsel and educate patients. The letter will also 
contain an 800 number for the recipient to call in case the packet does not reach the 
intended provider.  This number will be located in the Battelle office responsible for the 
survey mailings.  Because it is important to ensure that the physician rather than the 
office manager, completes the questionnaire, we will ask each participating physician to 
sign the signature postcard attesting to the fact that he/she completed the survey 
instrument.  The signature postcard is also designed for an ineligible physician to indicate
that he/she is no longer practicing or does not see patients who are at risk for prostate 
cancer.  The signature postcard will also provide an easy method for someone opening 
the package to inform us that the physician is deceased or moved.  We have found that 
when physicians have moved or are ineligible or deceased, such a postcard is more likely 
to be returned than an entire survey packet.  Copies of the survey cover letters 
(Attachment 5) and signature postcard are included in Attachment 6.

A reminder postcard will be sent via first class mail to all sampled physicians one week 
after the initial packet mailing.  It is expected that the first mailing and reminder postcard 
will result in return of about 45% of the questionnaires.  A copy of the reminder postcard 
is included in Attachment 6.

A second mailing will be sent via Federal Express to non-respondents three weeks after 
sending the reminder postcard.  The second mailing will include a cover letter reminding 
the physician that he/she previously received the survey and reiterating the importance of 
their response.  This letter will be printed on CDC letterhead and personalized.  It is 
expected that this will increase the overall return rate to about 65%.  A copy to the second
reminder letter is included in Attachment 5.

A third mailing will be sent via Federal Express to all non-respondents three weeks after 
the second mailing.  This should encourage another 10% of the original sample to return 
a completed survey, bringing the return rate to approximately 75%.  A copy of the third 
reminder letter is included in Attachment 5.

April 2007



A fourth mailing will be sent via Federal Express to all non-respondents three weeks after
the third mailing.  This should encourage another 5% of the original sample to return a 
completed survey, bringing the return rate to approximately 80%.  A copy of the fourth 
reminder letter is included in Attachment 5.

3. Methods to Maximize Response Rates and Deal with Nonresponse

Data Collection Options

Physicians who spend most of their time on direct patient care are a particularly difficult 
group to survey. These physicians are inundated with mail, faxes, and telephone calls 
from patients, pharmaceutical companies, sales representatives, researchers, and 
colleagues. Most physicians’ offices have administrative personnel assigned to sort 
through these various incoming messages and only pass on to the physician those most in
need of his/her direct attention. Consequently, surveys of practicing physicians generally 
result in lower response rates than surveys of other groups of respondents, including other
professionals.  Nevertheless, reviews of survey methods clearly point to a number of 
procedures that improve response rates among physicians and mid-level providers. The 
proposed plan for data collection incorporates these proven methods.

In the past, collecting data by mail has been shown to be the best approach among a 
variety of groups.  This is particularly true for physicians.  Other alternatives, including 
face-to-face interviews and computer-assisted telephone interviews, have their own 
advantages and disadvantages, strengths and weaknesses.  For example, personal face-to-
face interviewing has generally resulted in the highest response rates (between 70-90%) 
but is also the most expensive type of data collection effort and takes the greatest amount 
of time to complete.  The costs of using this method for this survey would be considered 
prohibitive.  Telephone surveys have traditionally had response rates comparable to face-
to-face interviews (between 70-90%) while costing substantially less to conduct.  
However, telephone interviews must be kept shorter.  It is more difficult to keep a 
respondent's attention while on the telephone than in a face-to-face interview situation.  
Methods researchers recommend that telephone interviews be kept to 20 minutes for an 
optimal response rate. Response rates for telephone interviews have traditionally been 
high because telephone norms in our society generally do not condone hanging up on a 
caller (Dillman, 1978).  However, there is evidence that telephone norms and practices 
are changing.  Survey operations researchers find that they are spending more time 
screening for valid telephone numbers because of the growth of new telephone numbers 
due to pagers, modems, and faxes.  In addition, many individuals have telephone 
answering services or voice mail, allowing them to screen out unwanted calls. With new 
telephone norms and multiple unusable numbers, telephone data collection is becoming 
less efficient and more costly.  The cost and effort of contacting physicians and 
scheduling a personal or telephone interview would be very high.

Mailed surveys are the cheapest form of data collection, but researchers have usually had 
to contend with much lower response rates; approximately 20-40 percentage points lower
with one mailing and no follow-up compared to one mailing with additional contacts 
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(Dillman, 2000). The disadvantage of mail surveys is that the decision of whether to 
participate is under the complete control of study respondents.  The length of the survey 
has been shown to affect this decision.  The optimal length for a self-administered mail 
survey, without negatively affecting response rates, is about 10-12 pages, or about 125 
close-ended items on a questionnaire (Dillman, 1978).  For the same response time 
burden, one can ask more questions with a self-administered mail survey than in a 
telephone interview, thus allowing self-administered questionnaires to be longer than 
telephone interviews, although not as long as in-person interviews.  Research has shown 
that self-administered mail surveys can be longer if the topic is of high interest or 
importance to respondents.  

To overcome the low response rates typically encountered with mail surveys, Dillman 
(1978) proposed a mailed survey methodology that was based on social exchange theory. 
His method, called the Total Design Method (TDM), has been shown to increase 
response rates among mail survey respondents to as high as 77%, comparable to 
telephone and in-person response rates (Dillman, 2000).  The Total Design Method 
described by Dillman in 1978, now called the Tailored Design Method, consists of a 
number of suggested steps to improve survey response rates.  The basis for TDM is that 
researchers can encourage higher response rates through the use of social exchange 
theory by rewarding respondents through non-monetary or monetary means, reducing 
perceived costs to respondents by reducing effort, and establishing trust through treating 
the respondent as a partner in the process.  Dillman recommended that, in 
operationalizing these factors based on social exchange theory, researchers must pay 
attention to the details of contact with respondents, wording of letters, incentives related 
to completion, length of questionnaires, mailings, and follow-up with study participants 
(Dillman, 2000). 

Multiple methods studies, reviews and meta-analyses have been conducted to determine 
which factors lead to an increase in response rates in mail surveys.  Generally, studies 
show that preliminary notification, multiple follow-ups with respondents, monetary and 
non-monetary incentives, use of first class stamped envelopes and appropriate salutations 
have positive effects on response rates among physicians (Baron, De Wals and Milord, 
2001; Kasprzyk, et al, 2001; Collins, et al, 2000; Dillman, 2000, 1978; McLaren and 
Shelley, 2000).  Other variables, such as sponsorship or endorsement, use of 
personalization techniques in mailings, and length of questionnaires, have shown 
inconsistent effects on response rates (Dillman, 2000, 1978; Maheux, Legault, and 
Lambert, 1989; Mullen, et al, 1987).  Yammarino, et al (1991) and Fox, et al (1988) 
conducted meta-analyses of the published survey methods literature, comparing all the 
factors in these studies.  Studies reviewed using experimental or quasi-experimental study
designs manipulated a wide variety of factors [17 in Yammarino, et al (1991); 9 in Fox, et
al (1988)] thought to be related to survey response rates.  The meta-analyses conducted 
were multi-factorial allowing all variables of interest to be compared with each other for 
effects on response rates.  These researchers concluded that preliminary notification, 
follow-up, return envelope and postage, and monetary incentives were effective in 
increasing response rates.  Yammarino, et al (1991) showed that these factors increased 
response rates by 28.5%, 30.6%, 18.4% and 2.4% respectively.  Fox et al (1988) found 
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that sponsorship of surveys by organizations increased response rates, but this was not 
found in the Yammarino, et al (1991) meta-analysis.  

Previous surveys of physicians have examined the effect of endorsements, reminders, 
type of survey, and incentives on response rate.  Overall, these studies had response rates 
that ranged from 11% to 92% with a mean physician response rate of 52%.  The higher 
response rates were obtained with special populations such as graduates of certain 
programs or members of specific organizations.  In general, most of these studies did not 
follow the procedures recommended by Dillman (2000, 1978) in his Total Design 
Method, or procedures shown by survey methods researchers to be effective in increasing
response rates.  

Proposed Data Collection Procedures

This study will use Dillman’s techniques to maximize physician response rates.  The 
methods proposed for this study will include multiple follow-up procedures by mail after 
the initial survey has been sent, inclusion of stamped return envelopes, and monetary 
incentives to participate, based on Dillman’s Tailored  Design Method (2000) and a 
thorough review of survey methods research described above.  This plan represents the 
best approach to balancing the need to control costs with the desire to achieve high 
response rates.  The methods proposed for this study have been highly successful in 
achieving 70% response to a national survey of physicians (St. Lawrence, et al, 2002), 
80% response to a Washington State survey of primary care clinicians (Montaño, et al, 
2003), and 82% response to a mailed survey to 743 primary care clinicians in two large 
health plans (Irwin, et al, 2002).

A packet of materials will be mailed to each sampled physician using Federal Express.  
The packet will include the survey form and a cover letter with a phone number to call if 
there are any questions about survey instructions.  Instructions for completing the 
questionnaire appear on the 1st page.  The questionnaire form and cover letters are 
provided in Attachments 4 and 5.  Each letter will be personalized and the signature 
block will include a signature of a physician at CDC’s Division of Cancer Prevention and
Control and of a Battelle research scientist. The respondent mailing list will be entered in 
a database for ease of personalizing each letter and tracking responses.  The cover letter 
will emphasize the importance of the study and why the respondent's input is important 
and meaningful.  The letter will also assure respondent confidentiality.  As an incentive to
participate, $40 will be included in the initial package to physicians.  A stamped, self-
addressed return envelope will also be included for ease of return of the completed 
survey.

A reminder postcard will then follow the initial mailing by one week and will be sent to 
all sampled physicians.  This postcard will thank all respondents who have completed the
survey and ask those who have not yet responded to please do so promptly.  A phone 
number will be included in case an initial mailing did not reach the intended physician.  
A second mailing, similar to the first but with a different cover letter, will then be sent via
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Federal Express to all non-respondents within three weeks of the first mailing.  Similarly,
a third and fourth mailing will be used.

To encourage participation, the survey introduction provides an estimate of the time 
needed to complete the entire survey and notes that some sections may not be relevant to 
a given respondent, thus reducing the time needed to complete the survey.  In addition, 
the survey is designed in sections.  The first section contains screening questions to 
determine whether the physician spends at least 8 hours per week in outpatient clinical 
practice.  There are clear instructions to return the survey at this point if the physician is 
ineligible to continue. 

4. Tests of Procedures or Methods to be Undertaken

Instrument Design and Pretest Procedures

The survey instrument was developed based on qualitative analysis of interviews and 
focus groups with physicians from each of the selected clinical specialties.  The 
qualitative research and analyses were designed to identify relevant issues surrounding 
prostate cancer screening attitudes and practice.  These results demonstrated that most 
physicians fell into one of two patterns of PSA screening—routine and non-routine 
screeners. Routine screeners are described as physicians who begin regularly screening 
asymptomatic patients with no known risk factors around age 50, while "non-routine 
screeners" are physicians who did not regularly screen such patients or give 
recommendations about whether or not to screen. However, non-routine screeners 
typically discussed the implications of screening with patients before offering the PSA 
test. The qualitative data revealed that African American physicians routinely 
recommend prostate cancer screening to their patients and many of them begin screening 
their African American patients at the age of 40.  The qualitative analyses and 
discussions between Battelle and CDC researchers, resulted in the specification of main 
concepts to measure and in the development of survey items.  The Physician and Practice 
Characteristics section and Patient Characteristics section were adapted from the STD 
Contact survey, which received OMB approval (OMB Control number 0920-0431, 
expiration 6/30/2000) and was conducted in 1999 (St. Lawrence, et al, 2002). 

The survey instrument is included in Attachment 4.  Multiple phases of survey design, 
review, and revision were conducted to finalize the survey instrument.  The survey 
instrument was designed first, based on analysis of the physician interviews and focus 
groups.  This draft instrument was reviewed by experts at CDC. The survey was 
extensively revised based on these reviewers’ comments.  The revised survey instrument 
was reviewed by Dr. William Phillips (a primary care research expert) and was further 
revised.  The instrument was next sent to key individuals inside and outside CDC for 
review, and their recommendations were used to revise the instrument.  The instrument 
was pre-tested by practicing physicians and revised to improve the instrument.  For the 
pre-test, we recruited 5 primary care physicians (including 2 African American 
physicians).  Pre-test participants were asked to review the survey instrument and to then 
participate in a 1-hour telephone call to provide their comments and recommendations.  
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Final revisions of the survey instrument were made based on the review and 
recommendations of these practicing physicians.  

Data Collection Procedures

All data collection procedures question formats and response scales to be used in this 
study have been previously tested by Battelle. These procedures, which have been used to
design questionnaires relevant to practicing physicians and to obtain high response rates, 
have been described in conference presentations including an invited symposium on 
methods to maximize physicians survey response (Kasprzyk, et al, 2000). 

5. Individuals Consulted on Statistical Aspects and Individuals Collecting and/or 
Analyzing Data

Battelle Centers for Public Health Research and Evaluation (CPHRE) staff worked with 
staff from CDC to design the study protocol and data collection instruments.  Daniel 
Montaño, Ph.D. (206-528-3105) and Danuta Kasprzyk, Ph.D. (206-528-3106) led the 
Battelle effort to design this protocol and data collection instruments.  William Phillips, 
M.D., MPH (206-528-3126) assisted in the design of the survey instrument.  Diane 
Burkom, M.A. (410-377-5660) assisted in the design of the data collection procedures.  
Charles Wolters, M.S. (410-377-5660) assisted in the design of the sampling plan.  Steve 
Leadbetter, M.S. (770-488-4143), a statistician in CDC’s Division of Cancer Prevention 
and Control, assisted in review of the sampling and analysis plans. 

Battelle will collect and analyze the data for CDC.  The overall data collection and 
analysis effort will be directed by Drs. Montaño and Kasprzyk.  Battelle’s Survey 
Operations unit will collect the data under the direction of Jeanine Christian.  Drs. 
Montaño and Kasprzyk will analyze the data with assistance from Charles Wolters on 
sample weighting.  Drs. Montaño and Kasprzyk will be responsible for writing the Final 
Report.

Ingrid Hall, Ph.D., MPH, Division of Cancer Prevention and Control, National Center for
Chronic Disease Prevention and Health Promotion, CDC, is the technical monitor who 
will approve and receive all contract deliverables, and collaborate with data analysis 
(770-488-3035).
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