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Abstract

Purpose—To investigate the activities, motivations, and attitudes of radiologists regarding
specific computed tomographic (CT) screening examinations by using a survey.

Materials and Methods—All study activities were approved by the institutional review board.
A self-administered, mailed survey was used to collect data on the practices and attitudes of U.S.
radiologists regarding three CT screening tests—coronary artery calcium scoring (CACS), lung
cancer screening CT, and whole-body screening CT. The survey was sent to 1000 diagnostic
radiologists who were randomly sampled from the American Medical Association Physician
Master-file.

Results—A total of 398 (41.4%) of 961 eligible radiologists completed the survey. Among
respondents, 33.6% reported reading CT screening studies, the most common being CACS
(26.7%), followed by lung screening (19.2%) and whole-body screening (9.5%). Among
respondents, 34.1% supported CACS and 29.9% supported lung CT screening for particular
patients, while 1.9% supported whole-body CT screening. The most common reasons reported for
reading CT screening studies were responses to requests from physicians (83.3%) or patients
(75.0%), while fewer (40.8%) cited patient benefit from screening as a reason.

Conclusion—A substantial proportion of a nationally representative sample of radiologists in
the United States reads CT screening studies of the heart, lungs, and whole body and holds
favorable attitudes toward CACS and lung CT screening. These attitudes may allow for the
premature diffusion of new screening tests into practice before higher-level evidence demonstrates
their benefits for population mortality.

The primary goal of population-based screening is to decrease disease-specific morbidity
and mortality at a reasonable cost (1-3). Screening examinations performed by using
computed tomography (CT)—including CT screening for lung cancer and coronary artery
disease and whole-body screening—in asymptomatic patients appeared in clinical practice
in the early 1990s, prior to conclusive evidence and professional agreement about their

1From the 2006 RSNA Annual Meeting.
© RSNA, 2008
Address correspondence to I.M.B., 1233 York Ave, Apt 13-M, New York, NY 10021 (ingrid.burger@gmail.com).

Author contributions:

Guarantors of integrity of entire study, I.M.B., N.E.K.; study concepts/study design or data acquisition or data analysis/interpretation,
all authors; manuscript drafting or manuscript revision for important intellectual content, all authors; manuscript final version
approval, all authors; literature research, 1.M.B.; statistical analysis, 1.M.B.; and manuscript editing, all authors

Authors stated no financial relationship to disclose.



1dussnuein Joyny vd-HIN 1duosnueln Joyny vd-HIN

1duosnuey JoyIny vd-HIN

Burger et al.

Page 2

efficacy and cost-effectiveness (4-9). While most population-based CT screening
examinations have not been recommended by professional societies, individual physicians
and physician groups offer a variety of radiologic screening tests, at times marketing these
services directly to consumers (10).

In an era of evidence-based medicine and concern for cost-effectiveness, the marketing and
diffusion of CT screening examinations into practice before thorough empirical evaluation
raises concern. Screening exposes patients to radiation risks, and there are high false-
positive rates. Furthermore, it may provoke patient anxiety, invasive follow-up procedures,
and overdiagnosis of disease, leading some to believe that the risks and costs currently
outweigh the benefits (6,11-15). Supporters of screening, however, have argued that the
benefits of early detection outweigh the risks, and patients should not need to wait for the
results of randomized controlled trials to access screening (16-18).

Prior studies by Illes et al (4) and Kalish et al (5) revealed the prevalence of self-referred
screening centers through a systematic search of centers advertised on the Internet. In 2001,
Illes et al (4) identified 88 centers in the United States, most offering a variety of screening
examinations, including coronary artery calcium scoring (CACS), lung CT, whole-body CT,
CT colonography, and head CT. In a 2003 follow-up study, Kalish et al (5) found the
number of self-referred screening CT centers had increased. They identified 166 self-
referred body imaging centers providing a mix of CACS, whole-body CT, lung CT, and CT
colonography. While these two studies indicate a rise in the number of self-referral body
centers from 2001 to 2003, several large screening franchises have gone out of business
since that time, leaving uncertainty about whether CT screening has gone out of fashion or
rather taken on a different model in terms of the setting in which screening occurs and the
nature of patient referral (19).

The extent to which CT screening—either self-referred or physician referred—has diffused
into practice is unknown. In this study, we aimed to estimate the percentage of U.S.
radiologists who currently read CACS screening, lung cancer screening CT, and whole-body
screening CT studies. We also aimed to assess the demographic differences between
radiologists who read CT screening studies and those who do not and describe the
motivations of radiologists for reading or not reading CT screening studies. Finally, we
aimed to describe radiologists’ personal beliefs about recommending CT screening for
specific types of patients and to assess whether these beliefs vary by whether radiologists do
or do not read CT screening studies.

Advances in Knowledge

] One-third of a random sample of U.S. radiologists who read diagnostic CT
images of the chest, abdomen, or pelvis also read CT screening studies of the
heart, lungs, or whole body.

] Among the items surveyed, radiologists reported responding to physician and
patient requests as more important motivations for reading CT screening
studies than the belief that patients benefit from screening.

] Most radiologists surveyed are in favor of coronary artery calcium scoring
screening and lung cancer CT screening, while few support whole-body CT
screening.

] Radiologists are significantly more likely to believe CT screening studies are

appropriate if they read them than if they do not.
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Radiologists who read CT screening studies are significantly less likely to
believe that professional society endorsement is necessary before offering
screening to patients than radiologists not reading CT screening studies.

Implications for Patient Care

As experts in imaging, radiologists can play a key role in whether and how
CT screening examinations enter practice.

There should be more professional reflection and discussion about when and
under what circumstances providing new image-based screening tests to
patients can be beneficial and appropriate.

CT screening has diffused into practice ahead of strong empirical evidence
demonstrating its benefit: Where possible, radiologists should educate
themselves and their fellow clinicians and patients about the risks, benefits,
and empirical evidence behind CT screening.

Materials and Methods

Study Population

One thousand diagnostic radiologists were randomly sampled from the American Medical
Association (AMA) Physician Masterfile database in September 2005. The AMA database
contains updated contact information for all practicing physicians in the United States, not
only members of the AMA. Interventional radiologists, retired radiologists, and residents
were excluded from the sample. All study activities were approved by the institutional
review board at the Johns Hopkins Bloomberg School of Public Health.

Questionnaire Development

The survey was designed to collect radiologists’ demographic information, CT screening
activities, and attitudes about the risks, benefits, and provision of CT screening tests. Survey
questions were developed from the literature and from 12 formative interviews with
radiologists, primary care physicians, health services researchers, and those involved in
health policy and technology assessment. All interviewees had some expertise in screening,
and most were not affiliated with our institution.

Within the survey, we defined CT screening as “an imaging study using Computed
Tomography (spiral, electron beam CT, multidetector CT, etc) in asymptomatic patients
who may or may not have risk factors for disease.” Specific questions targeted CT screening
for lung cancer, CACS, and whole-body CT because these tests were the most commonly
marketed to patients at that time (4,5). We designed patient scenarios pertaining to lung
screening to reflect the current scientific uncertainty about the benefit of lung screening in
smokers: “Should a 55-year-old asymptomatic patient with a 20 pack-year smoking history
get lung screening CT?” Similarly, we designed questions about CACS and whole-body CT
to reflect the current scientific questions about the appropriateness of these examinations for
particular patients. We also included questions about radiologists’ motivations for reading or
not reading CT screening studies. Finally, we asked a range of attitudinal questions about
evidence requirements, costs, physicians’ roles, direct-to-consumer marketing, and patient
self-referral for CT screening examinations.

To achieve face and content validity, the questionnaire was pilot tested and revised at three
separate stages with a total of 18 radiologists, six of whom had experience reading CT
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screening studies and 12 of whom had none. The final 47-question survey took 15-18
minutes to complete. The nature of the study was described in a cover letter, and potential
responders were made aware that consent was assumed if they completed the survey. A copy
of the survey is available upon request.

Results related to radiologists’ screening practices, motivations for screening, and beliefs
about the appropriateness of screening in particular patients, evidence requirements, costs,
and provision of screening are presented here.

Data Collection

Each radiologist in the sample received a self-administered, mailed questionnaire. Surveys
were mailed in October 2005, and data collection continued through February 2006. Surveys
were re-sent to all nonresponders at 1 month and 2 months after initial distribution; there
were three total attempts to collect responses. After survey data were entered, links to names
and addresses were destroyed before analysis was begun.

Statistical Analysis

Results

Descriptive statistics were used to assess the prevalence of screening activities, attitudes,
and beliefs for the total sample. The 2 tests and Mann-Whitney U tests were used to
compare the attitudes and beliefs of those who do and those who do not read CT screening
studies. A two-sided P value of less than .05 was considered to indicate a statistically
significant difference. All analyses were performed by using a software package (Stata,
version 9; StataCorp, College Station, Tex).

Response Rate

A total of 398 (41.4%) of 961 eligible radiologists completed the survey. Of the initial 1000
radiologists sampled, 22 surveys were returned to sender because of a wrong address, 15
radiologists reported they were retired, and two were deceased, leaving 961 eligible for
participation. In addition, 25 declined to participate by returning blank surveys, and 538 did
not respond to any of the three mailings. There were no significant differences in age, sex,
number of years since medical school graduation, or geographic region between responders
and nonresponders.

Radiologists who indicated that they never read diagnostic CT studies of the chest,
abdomen, or pelvis (n = 30) were excluded from the analysis. We also excluded eight
radiologists who indicated that they read virtual colonoscopic CT screening studies, but did
not read CACS screening, lung cancer screening, or whole-body CT screening studies. Thus,
360 respondents were included in the analysis. Among these, 348 (96.7%) answered all 47
questions of the survey. The number of respondents who answered each individual question
is indicated in the data tables.

Radiologist Demographics and Screening Activities

The demographic and practice characteristics of respondents are shown in Table 1. Among
the total sample (n = 360), the mean age was 51.5 years, and the majority were male (78.0%
[281 of 360]), in private practice (77.0% [274 of 356]), had practiced radiology for more
than 15 years (62.1% [223 of 359]), and were fellowship trained (51.6% [182 of 353]). Most
radiologists (84.4% [304 of 360]) spent between 1% and 50% of their professional time
reading diagnostic CT studies of the chest, abdomen, and pelvis, while 15.6% (56 of 360)
spent more than 50% of their time in this activity. Comparison of the mean age, sex, and
regional distribution of radiologists in the entire AMA Physician Masterfile database to
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those of the 360 radiologists in our sample demonstrates that our sample is nationally
representative of radiologists in terms of these demographics: mean age in AMA database
(51.8 years) versus that of our respondents (51.5 years), percentage of male radiologists in
the AMA database (80.5% [18 889 of 23 451]) versus that of our respondents (78.0% [281
of 360]), and regional distribution in the AMA database versus that of our respondents as
follows: Northeast, 25.6% (6012 of 23 451) versus 22.9% (82 of 358); South, 24.1% (5636
of 23 451) versus 26.8% (96 of 358); Midwest, 22.9% (5365 of 23 451) versus 26.0% (93 of
358); Southwest, 11.6% (2725 of 23 451) versus 10.6% (38 of 358); and Pacific, 15.8%
(3713 of 23 451) versus 13.7% (49 of 358).

One-third of the overall sample (121 of 360 [33.6%]) reported that they read at least one of
the three specific CT screening studies for asymptomatic patients. We refer to this group of
121 radiologists as the “screener” group. More specifically, 96 (26.7%) of 360 read CACS
screening, 69 (19.2%) of 360 read lung cancer screening, and 34 (9.4%) of 360 read whole-
body screening studies. When divided into mutually exclusive screening practice groups,
6.9% (25 of 360) of the overall sample read CACS, lung, and whole-body screening studies,
7.2% (26 of 360) read CACS and lung screening studies, 1.1% (four of 360) read lung and
whole-body screening studies, 1.1% (four of 360) read CACS and whole-body screening
studies, 11.9% (43 of 360) read only CACS screening studies, 4.4% (16 of 360) read only
lung screening studies, and 0.83% (three of 360) of the overall sample read only whole-body
screening studies. In addition, 4.2% (15 of 360) of the overall sample reported reading
virtual colonographic studies and 1.1% (four of 360) reported reading coronary CT
angiographic studies, but these radiologists were included in the sample only if they also
read CACS, lung, or whole-body screening CT studies.

Those who read any screening studies were significantly younger (48.5 vs 53.0 years, P <.
001), were more likely to work in private practice (87.6% [106 of 121] vs 71.5% [168 of
235], P =.001) than academic or government practice, and spend more time at work reading
diagnostic CT studies of the chest, abdomen, or pelvis than those who do not read screening
studies (P =.001). Approximately one-third of those who read screening studies (34.5% [41
of 119]) said those examinations were marketed directly to consumers.

Radiologists’ Motivations

Radiologists who read any CT screening studies (n = 121) were asked to “circle all that
apply” from a list of potential reasons why they read CT screening studies (Fig 1).
Radiologists who read neither CACS, lung, nor body screening studies (n = 239) similarly
were asked to “circle all that apply” of potential reasons for not reading CT screening
studies (Fig 2).

Screeners—Among the radiologists reading any CT screening studies, the two most
common reasons for reading screening studies were “referring physicians request it” (83.3%
[100 of 120]) and “patients request it” (75.0% [90 of 120]). By contrast, 40.8% (49 of 120)
of the total group responded that they read screening CT studies because “it benefits
patients.” Thirty percent (36 of 120) of the total group read screening because “it makes
good business sense,” and 19.2% (23 or 120) because “it maximizes the utilization of our
scanners.”

Nonscreeners—The most popular reason given for not reading CACS studies was “not
my area of expertise” (52.3% [125 of 239]), followed by “inadequate evidence that it
benefits patients” (25.5% [61 of 239]). The most common reasons given for not reading lung
and body screening studies were inadequate evidence of benefit (51.9% [124 of 239] and
59.0% [141 of 239], respectively), followed by “too many incidental findings” (39.7% [95
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of 239] and 43.5% [104 of 239], respectively). One hundred twelve radiologists wrote in that
one reason they did not read these three studies was because they were not offered by their
practice or because they were not requested by referring physicians.

Because factors underlying the decision not to read screening studies might be different for
these respondents, a separate analysis of the data for all demographic and attitudinal
variables was performed after excluding these 112 individuals; no significant differences in
associations were detected.

Radiologists’ Beliefs about the Appropriateness of CT Screening

All radiologists in the sample were asked to respond to three patient scenarios, one each
concerning lung, CACS, and body screening (Table 2). The first scenario described a 55-
yearold asymptomatic patient with a 20 pack-year smoking history. We found that 29.9%
(106 of 354) of radiologists believed that “all such patients should be screened with chest
CT for lung cancer,” while 42.4% (150 of 354) believed patients like this should be screened
if it is very important to them and 27.7% (98 of 354) believed such patients should not be
screened for lung cancer with CT at this time. The second scenario described a 55-year-old
asymptomatic patient with hyperlipidemia and family history of heart attack. We found that
34.1% (120 of 352) of radiologists believed that all such patients should be screened for
coronary artery disease with CACS, while 46.6% (164 of 352) believed such patients should
be screened if it is very important to them and 19.3% (68 of 352) believed such patients
should not be screened for coronary artery disease with CACS at this time. Finally, the third
scenario described a 55-year-old asymptomatic patient with a family history of either heart
attack or cancer. Only 1.9% (seven of 356) of radiologists believed all such patients should
undergo whole-body screening CT, while 28.9% (103 of 356) believed such patients should
be screened if it is very important to them and 69.1% (246 of 356) believed such patients
should not undergo whole-body screening CT at this time. For each of the three screening
scenarios, respondents who read a specific CT screening study were significantly more
likely to recommend that screening study (CACS, P = .038; lung screening, P = .001;
whole-body screening, P =.001).

Radiologists’ Attitudes about Evidence Requirements for CT Screening

Respondents were asked four separate questions concerning how important different types
of evidence are before recommending screening to individual patients. A majority of
radiologists believed that expert opinion, professional endorsement, observational studies,
and randomized controlled trials were either preferable or necessary before a CT screening
test should be offered to a patient (Table 3). Expert opinion was most likely to be considered
necessary (54.3% [195 of 359]), while professional society endorsement was believed to be
the least necessary (23.4% [84 of 359]). Compared with non-screeners, screeners were
significantly less likely (P =.001) to believe that professional society endorsement was
necessary before offering screening examinations to patients.

Discussion

To our knowledge, this is the first study to describe the prevalence of radiologists reading
CT screening studies in the United States from a nationally representative rather than
targeted sample. This study revealed that one-third of a nationally representative sample of
radiologists who read diagnostic CT studies of the chest, abdomen, and pelvis also read CT
screening studies of the coronary arteries, lungs, and/or whole body. We found that the most
commonly read study was CACS screening (26.7%), followed by lung cancer CT screening
(19.2%) and whole-body CT screening (9.4%). These results are similar to unpublished data
gathered by using the American College of Radiology’s 2003 Survey of Radiologists (20,
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21), a stratified random sample survey of U.S. radiologists that revealed that 24% of
diagnostic radiologists personally read lung screening CT studies and 13% read whole-body
screening CT studies. Furthermore, while our data reflect the same relative prevalence of the
different tests among screening centers that advertise on the Internet as reported by Illes et al
(4) and Kalish et al (5), our study results suggest that CT screening is more prevalent than
their estimates, probably because they identified only screening that was advertised on the
Internet (4,5).

The three CT screening examinations explored in this study—Ilung cancer screening CT,
CACS screening, and whole-body CT screening—are at different stages of evidence and
have different professional society recommendations. For example, CACS screening has the
most conclusive research evidence of benefit (22,23), and the American College of
Cardiology has recently recommended CACS screening for patients with intermediate
Framingham risk scores (24). Evidence demonstrating a decreased disease-specific mortality
from lung screening in smokers is still emerging and is intensely debated (18,25-27).
Results from the Early Lung Cancer Action Program study (18) found that lung screening
detects cancers at an earlier stage, while results from the National Lung Screening Trial
(28), which uses a randomized controlled design, are anticipated to provide stronger
evidence about the impact of screening on population mortality. Professional societies do
not advocate lung screening, but some have suggested it may be appropriate for individuals
after a careful discussion with their physician regarding the risks, benefits, and uncertainties
(29,30).

Few data exist for the impact of whole-body screening. Results of one large case series (31)
showed that 32% of patients undergoing whole-body screening required follow-up of
important findings, and results of one cost-effectiveness analysis (32) suggest that it has
minimal impact on population-based mortality at high cost. Professional societies uniformly
discourage whole-body CT screening (8,9,33,34), while several individuals have advocated
the development of guidelines in response to the high rate of findings requiring follow-up
(31,35). For any emerging screening test, targeting screening at a population with high
prevalence of the disease is necessary to avoid excessive false-positive rates. Emerging
professional guidelines aim to guide individual risk assessment and define which patients
should be included in high disease-prevalence groups.

Given the different stages of evidence and recommendations for these three screening
examinations, we were not surprised to find radiologists more likely to believe CACS and
lung CT screening appropriate as opposed to whole-body screening. Furthermore, screeners
were significantly more likely than nonscreeners to favor screening in all scenarios. The
favorable attitudes regarding heart and lung screening reported by most radiologists in this
study may contribute to an environment that allows for the diffusion of CT screening into
practice before conclusive empirical evidence and professional society endorsement.
Furthermore, we were intrigued to find that whereas 70%— 80% cited physician or patient
request of the examination as a reason for reading CT screening studies, only 40% cited
patient benefit from the examination as a reason. It is also noteworthy that 30% reported
*“good business sense” and 19.2% reported “maximizing the use of our scanners” as reasons
for screening.

As consultants who do not primarily manage patients’ care, the degree to which a
radiologist’s screening practices are influenced by hospital or practice policy or by personal
estimation of risk and benefit of the examination will vary. Nonetheless, radiologists are in a
unique position regarding the diffusion of image-based screening tools. These findings raise
questions about the extent of radiologists’ professional duties to educate and discuss the
appropriateness of screening CT examinations with referring physicians and patients.
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Most radiologists in this study believed that there should be endorsement from experts and
professional societies, as well as evidence from observational studies and randomized
controlled trials, before screening tests are offered to patients. Notably, we found no
significant difference between screeners and nonscreeners in their demand for evidence.
This may suggest differences among radiologists in the interpretation of existing evidence
for screening or the degree to which evidence is the sole influence on their practice
decisions. For example, the literature reveals sharp disagreement regarding whether current
data are sufficient to support lung CT screening for smokers. It is possible that those who do
and those who do not read lung CT screening studies in our study agree that there should be
evidence from clinical trials, but disagree in their view of what counts as convincing
evidence. It is also possible that all agree that trials are important, but disagree about
whether trials are necessary before they will personally be willing to read studies.

Surveying a national, random sample of all practicing diagnostic radiologists allows for
some generalizations about the differences in attitudes between those who do and those who
do not read CT screening studies. The response rate of 41% limits generalizability; it
remains unknown whether nonresponders were more or less likely to read CT screening
studies or have different views about these examinations. While no response bias was found
for characteristics we could test, it may exist for other factors. Furthermore, our study could
not assess the rate of diffusion of CT screening, given its cross-sectional design. Since these
data were collected in 2005, evidence, practices, and attitudes have evolved. Nevertheless,
our data provide a baseline against which trends can be measured in the future. To obtain a
reasonable response rate, it was necessary to limit the length of the survey questionnaire.
Therefore, the depth in which individual issues were covered by our study was limited. For
the same reason, we did not explore in detail screening examinations such as CT
colonography and coronary CT angiography, which were not among the three most common
examinations advertised at the time of our study. A further limitation involved social
desirability bias; given the somewhat controversial nature of CT screening, respondents may
have been hesitant to give their true opinions. We attempted to minimize this by
emphasizing the confidential nature of this study. Because our questionnaire is new, its
validity is limited, though we attempted to mitigate this with rigorous pilot testing. Finally,
this study was focused on radiologists’ attitudes, but clearly an understanding of referring
physicians’ practices and attitudes and patient experiences also are important (36); the
results of our study can contribute to future work that explores these perspectives.

As experts in imaging, radiologists should play a key role in whether and how CT screening
examinations enter practice. Much of the confusion and controversy surrounding the
provision of the three examinations studied will resolve as research continues to better
quantify their utility. In light of the current uncertainty, however, we hope that the results
from this study stimulate more discussion about when and under what circumstances
providing new image-based screening tests to patients can be appropriate. Thinking through
these issues now will aid our approach to new image-based screening tests that emerge in
the future.
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Figure 1.

Graph of radiologists’ motivations for reading CT screening studies, among the total sample
of radiologists who read them (n=120) and among those who specifically read CACS
screening (n=96), lung cancer CT screening (n=69), and whole-body CT screening (n=34)
studies. Data in table and bars represent percentage in each group that selected that
motivation.
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Figure 2.

Graph of radiologists’ motivations for not reading CT screening studies, among those who
read neither CACS screening, lung screening, nor whole-body screening studies (n=239).
Data in table and bars represent percentage in each group that selected that motivation.
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Table 1

Demographic Characteristics of 360 Radiologists Responding to a National Random Sample Survey

Does Not Read CT Reads CT Screening
Screening Studies .

Parameter Total (n=360) Studies (n = 239) (n=121) P Value
Age (y)T 515+ .51 53.0 + .63 48.5 + .80 <.001
Years of practice .001

<5 5.9 (21/359) 4.6 (11/238) 8.3 (10/121)

5-15 32.0 (115/359)  28.2 (67/238) 39.7 (48/121)

15-30 451 (162/359)  46.2 (110/238) 43.0 (52/121)

>30 17.0 (61/359)  21.0 (50/238) 9.1 (11/121)
Male 78.0 (281/360)  78.6 (187/238) 76.9 (93/121) 711
Geographic region .951

Northeast 22.9(82/358)  23.2 (55/237) 22.3 (27/121)

South 26.8(96/358)  27.4 (65/237) 25.6 (31/121)

Midwest 26.0 (93/358) 26.2 (62/237) 25.6 (31/121)

Southwest 10.6 (38/358) 9.7 (23/237) 12.4 (15/121)

Pacific 13.7 (49/358)  13.5(32/237) 14.1 (17/121)
Training other than residency .539

None 37.1(131/353)  37.8 (89/235) 35.6 (42/118)

Fellowship 51.6 (182/353)  51.5 (121/235) 51.7 (61/118)

PhD 1.7 (6/353) 85 (2/235) 3.4 (4/118)

Master’s 7.1 (25/353) 7.2 (17/235) 6.8 (8/118)

Other 2.5 (9/353) 2.5 (6/235) 2.5 (3/118)
Practice setting .001

Academic 16.3 (58/356)  19.1 (45/235) 10.7 (13/121)

Private 77.0 (274/356)  71.5 (168/235) 87.6 (106/121)

Other 6.7 (24/356) 9.4 (22/235) 1.7 (2/121)
Work time spent reading diagnostic CT .001
studies of chest, abdomen, or pelvis

0%-25% 47.5(171/360)  53.6 (128/239) 35.5 (43/121)

25%-50% 36.9 (133/360)  33.5(80/239) 43.8 (53/121)

50%-75% 13.1 (47/360)  10.9 (26/239) 17.4 (21/121)

>75% 2.5 (9/360) 2.1 (5/239) 3.3(4/121)
Compensation method .201

Annual set salary 27.1(97/358) 27.0 (64/237) 27.3(33/121)

Partnership profits 425 (152/358)  39.6 (94/237) 47.9 (58/121)

Per study read 5.3 (19/358) 6.7 (16/237) 2.5(3/121)

Some combination 25.1 (90/358) 26.6 (63/237) 22.3(27/121)
Involved with industry to develop imaging 4.2 (15/359) 3.4 (8/238) 5.8 (7/121) .280
technology

Note.—Unless otherwise indicated, data are percentages, with numbers of radiologists in parentheses.
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*

P values were calculated by using the t test for continuous variables, X2 tests for nominal variables, and the Mann-Whitney U test for ordinal
variables.

+
Data are means + standard errors of the mean.
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Table 2
Radiologists’ Beliefs about the Appropriateness of Lung, Heart, and Whole-Body Screening for Particular
Patients
Parameter Total Sample  Nonscreeners — Screeners P Value™
Should a 55-year-old with a 20 pack-year smoking history be screened with .001
chest CT for lung cancer?
Yes, all such patients 29.9 (106/354)  25.5 (73/286) 48.5 (33/68)
Only if very important to the patient 42.4 (150/354)  43.0 (123/286) 39.7 (27/68)
No, not at this time 27.7(98/354)  31.5(90/286)  11.8 (8/68)
Should a 55-year-old with hyperlipidemia and family history of heart attack be .038
screened with CACS?
Yes, all such patients 34.1(120/352) 32.3 (83/257) 38.9 (37/95)
Only if very important to the patient 46.6 (164/352)  45.2 (116/257) 50.5 (48/95)
No, not at this time 19.3 (68/352)  22.6 (58/257)  10.5 (10/95)
Should a 55-year-old with family history of heart attack or cancer undergo a .001
whole-body screening CT?
Yes, all such patients 1.9 (7/356) 2.2 (71322) 0.0 (0/34)
Only if very important to the patient 28.9 (103/356) 24.2 (78/322) 73.5 (25/34)
No, not at this time 69.1 (246/356)  73.6 (237/322)  26.5 (9/34)

Note.—Data are percentages, with numbers of radiologists in parentheses.

*

P values are from X2 comparisons of the distribution of specific screener versus nonscreener responses.
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Parameter Total Sample (n =359)  Nonscreeners (n=238)  Screeners (n=121) p \/gjue*
Experts in the field endorse the screening test 123
Necessary 54.3 (195/359) 57.1 (136/238) 48.8 (59/121)
Preferable 43.2 (155/359) 40.8 (97/238) 47.9 (58/121)
Probably unnecessary 1.1 (4/359) 0.42 (1/238) 2.5(3/121)
Unnecessary 1.4 (5/359) 1.7 (4/238) 0.83 (1/121)
Professional societies endorse the screening test .001
Necessary 23.4 (84/359) 27.3 (65/238) 15.7 (19/121)
Preferable 65.5 (235/359) 64.7 (154/238) 66.9 (81/121)
Probably unnecessary 7.5 (27/359) 5.5 (13/238) 11.6 (14/121)
Unnecessary 3.6 (13/359) 2.5 (6/238) 5.8 (7/121)
Results of observational studies support the benefit 404
of the screening test
Necessary 46.2 (166/358) 48.3 (115/238) 42.2 (51/121)
Preferable 49.9 (179/358) 47.1 (112/238) 55.4 (67/121)
Probably unnecessary 1.7 (6/359) 1.7 (4/238) 1.6 (2/121)
Unnecessary 2.2 (8/359) 2.9 (7/238) 0.83 (1/121)
Results of randomized clinical trials support the .057
benefit of the screening test
Necessary 45.1 (162/359) 48.7 (116/238) 38.0 (46/121)
Preferable 52.6 (189/359) 49.2 (117/238) 59.5 (72/121)
Probably unnecessary 0.28 (1/359) 0.42 (1/238) 0.0 (0/121)
Unnecessary 2.0 (7/359) 1.7 (4/238) 2.5 (3/121)

Note.—Data are responses to the question: “In order to offer a new CT screening test to a patient, how necessary or unnecessary are the following

types of evidence?” Data are percentages, with numbers of radiologists in parentheses.

*
P values are from Mann-Whitney U test comparisons of the distribution of screener versus nonscreener responses.
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