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Ensuring an Adequate Workforce for 

Breast Cancer Screening and Diagnosis 

 
Recent media reports suggest that shortages of radiologic technologists (RTs) and 

interpreting physicians (see Box 4-1) have contributed to the closure of some mammog- 

raphy facilities (Martinez, 2000; Gorman, 2001) and articles in trade publications refer to 

a current or looming “crisis” in access to mammography (Maguire, 2003; Brice, 2004; 

Hayes, 2004). Although these reports depict alarming situations, they are largely anecdo- 

tal or impressionistic; however, it is clear that demand for breast imaging services is in- 

creasing and is likely to continue to do so over the coming decades, while there is little to 

suggest that the numbers of interpreting physicians and RTs will rise accordingly. Al- 

though demand for mammography could potentially decrease in the future—for example, 

if longer screening intervals were recommended for some portion of the population— such 

changes are difficult to predict. These concerns serve to highlight the lack of data on the 

national mammography workforce, the volume of services it delivers, and its capacity for 

expansion—measures that are essential to determining whether, and where, workforce 

shortages occur and what impact such shortages have, or potentially could have, on the 

delivery of mammography and other breast imaging services. 

In the absence of such data, the Committee relied on several sources of informa- 

tion in order to assess the current and future state of the mammography workforce. These 

included inspection reports to the Food and Drug Administration (FDA), as well as sur- 

vey data from the American College of Radiology (ACR; see Appendix A), the Society 

of Breast Imaging (SBI; see Appendix B), and the American Society of Radiologic Tech- 

nologists (ASRT). Although FDA does not collect data on individual practitioners, the 

Committee was able to estimate the total number of physicians who interpreted mammo- 

grams each year since 1997. However, it should be noted that these estimates are still likely 

to be inflated.1
 

It is also important to recognize the limitations of opinion surveys. Although they 

are helpful in gaining the perspective of current or potential members of the mammogra- 

phy workforce, survey methods are also prone to subject bias and error. Motivational fac- 

tors may influence the results of surveys that address sensitive subjects such as employ- 

ment; respondents may be unwilling to provide accurate information for reasons of self- 

protection or personal gain (Wentland, 1993). In addition, experiments in social psychol- 

ogy suggest that responses to survey questions regarding attitude are influenced by envi- 

ronment, survey type, and the context in which the question is presented (Tourangeau et 

al., 2000). The Committee's intention in presenting findings from opinion surveys, in- 

cluding those conducted by the ACR and SBI, is to shed light on a variety of attitudes 
 

 

1 Aggregate data obtained from FDA contained many duplicates because an interpreting physician is 
counted each time his or her name is recorded at a facility inspection, and many radiologists read at multi- 
ple facilities. A series of queries was used to remove most of the duplicate names, but approximately 10 
percent of the entries are still likely to be duplicates, largely due to name misspellings or other variations in 
data entry. 
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BOX 4-1 The Mammography Workforce 
 

Interpreting physician: Interprets mammograms. Initial training and qualifications: Must 
be a physician with a state license to practice medicine and must be board certified in 
diagnostic radiology by a Food and Drug Administration- (FDA-) approved body or have 
3 months of formal training in mammography (although physicians who qualified under the 
interim regulations only needed two months). Must have a minimum of 60 hours of 
documented Continuing Medical Education (CME) in mammography (although physi- 
cians who qualified under the interim regulations only needed 40 hours), and have inter- 
preted at least 240 mammograms under the direct supervision of an interpreting physi- 
cian in the 6 months prior to qualifying. Continuing education: Must teach or complete at 
least 15 Category I CME hours in mammography every 36 months. Continuing experi- 
ence: Must interpret a minimum of 960 mammograms every 24 months. The lead inter- 
preting physician in a mammography facility has general responsibility for ensuring that 
a facility’s quality assurance program meets all of the requirements of Section 900.12(d) 
through (f). Each facility must also designate at least one audit interpreting physician to 
review and analyze the medical outcomes audit data. This individual is responsible for 
documenting the results, for notifying other interpreting physicians of their results and 
the facility aggregate results, and for documenting the nature of any follow-up actions. 

 

Radiologic technologist (RT): Performs mammographic examinations and prepares 
films or digitized images for interpretation. Initial training and qualifications: Must be state 
licensed to perform general radiographic procedures, or have a general certification from 
an FDA-approved body to perform radiologic examinations. Must complete 40 hours of 
training specific to mammography, including performance of a minimum of 25 examina- 
tions under direct supervision (although technologists who qualified under the interim 
regulations did not need to perform 25 exams and the number of hours of mammogra- 
phy training was not specified). Continuing education: Must obtain 15 continuing educa- 
tion units every 36 months. Continuing experience: Must perform 200 mammograms every 
24 months years. 

 

Medical physicist: Surveys mammography equipment and oversees the equipment- 
related quality assurance practices of the facility. Initial training and qualifications: Must 
be board certified in an appropriate specialty area by an FDA-approved body, or be 
State licensed or approved for medical physics surveys of mammography facilities. Must 
have a master’s degree or higher in physical science with no less than 20 semester hours 
or equivalent of college undergraduate- or graduate-level physics. Must complete 20 hours 
of specialized training in conducting surveys of mammographic facilities. Must survey at 
least 1 mammography facility and a total of 10 mammography units. (Medical physicists 
who qualified under the interim regulations could continue to perform surveys under the 
final regulations with a bachelor’s degree in physical science and 10 semester hours of 
physics, provided they had 40 hours of training in surveys and had done sur- veys of at 
least one facility and 20 mammography units.) Continuing education: Must obtain 15 
continuing education units every 36 months. Continuing experience: Must conduct surveys 
of two facilities and six units every 24 months. 

 
 

Continued 
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BOX 4-1 Continued 

Breast imaging specialist: Specializes in interpreting the results of mammographic and 
nonmammographic imaging examinations of the breast and performs interventional pro- 
cedures, including image-guided biopsies of the breast. Training and qualifications are not 
defined by MQSA, but are generally considered to include some or all of the follow- ing: 
fellowship training in breast imaging, spending a majority of time on the interpreta- tion of 
breast images, and conducting a high volume of breast imaging. 

Radiologist assistant (RA): A recently created physician extender position, the RA is 
an advanced-level radiologic technologist who works under the supervision of a radiolo- 
gist. Experience as an RT is a prerequisite for admission to ACR- and ASRT-approved 
RA training programs at four U.S. universities (additional programs are under develop- 
ment). The RA is an ARRT-certified radiographer who has successfully completed an 
advanced academic program encompassing a nationally recognized curriculum and a 
radiologist-directed clinical preceptorship. Under a radiologist's supervision, the RA per- 
forms patient assessment, patient management, and selected examinations. The roles 
and responsibilities of the RA, as agreed on by the ACR and ASRT, will not include in- 
terpretations (preliminary, final, or otherwise) of any radiological examination or the 
transmission of observations to anyone other than to the supervising radiologist. The RA 
may make initial observations of diagnostic images and forward them to the supervising 
radiologist. 

SOURCES: 21 C.F.R. § 900.1 (2003); IOM (2004); Williams and Short (2004). 

 
 

 
that may influence the present and future breast imaging workforce; it is not an attempt 

to determine or predict the magnitude of influence associated with a specific attitude or 

opinion. 

Although predicting future workforce trends is fraught with uncertainty, the 

Committee commissioned Paul Wing, of the Center for Workforce Studies at the State 

University of New York School of Public Health in Albany, to model the possible effects 

of current trends and potential changes in regulations on the supply and demand for RTs 

who perform mammograms and the physicians who interpret them (see Appendix C). 

Key statistics, derived from the three surveys and the workforce modeling study, are 

summarized in Box 4-2. 

The Committee examined a variety of factors that could limit the future supply of 

interpreting physicians, including concerns that reading mammograms, as compared with 

other areas of radiology, is less lucrative, more regulated, and carries greater medicolegal 

risk. It was also noted that the expanded use of nonmammographic imaging technologies 

for breast cancer detection and diagnosis are likely to increase future demand for breast 

imaging, and thereby the workload of some interpreting physicians. These issues are con- 

sidered in proposing strategies to increase the number of new entrants to the field of 

breast imaging, retain the current mammography workforce, and enhance the productivity 

of new and existing practitioners. 
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BOX 4-2 Key U.S. Mammography Workforce Statistics 
 

In 2003–2004: 
Approximately 62 percent of all radiologists interpreted mammograms. 

 

The supply of interpreting physicians was approximately 14,400 full-time equivalent (FTE) 
radiologists, which translates to approximately 2.4 FTE radiologists interpreting 
mammograms per 10,000 women aged 40 and older. However, an FTE radiologist is not 
an FTE interpreting physician, as most are general radiologists who spend a significant 
portion of their time interpreting other radiologic exams. 

 

The average interpreting physician (50th percentile) read 1,670 mammograms per year. 
 

Among interpreting physicians: 

 

• The 25 percent who interpreted fewer than 1,000 mammograms per year account for 
6 percent of all mammograms. 

• The 54 percent who interpreted fewer than 2,000 mammograms per year read less 
than 25 percent of all mammograms. 

• The 12 percent who interpreted 5,000 or more mammograms per year read more 
than 33 percent of all mammograms. 

 

The effective workforce of radiologic technologists (RTs) in mammography is approxi- 
mately 26,000 FTEs. Less than half of all members of the American Registry of Ra- 
diologic Technologists who are certified in mammography work primarily in mammogra- 
phy. 

 

On an average hourly wage basis, RTs working primarily in mammography earned sig- 
nificantly less than those working primarily in nuclear medicine (26 percent), magnetic 
resonance imaging (12 percent), sonography (10 percent), and computerized tomogra- 
phy (6 percent). 

 

Future projections based on current trends (assumes no change in the numbers of 
physicians or RTs entering or exiting the field): 

 

The population of women over age 40 will increase by nearly 30 percent by 2025. 
 

The number of interpreting physicians per 10,000 women over age 40 will decline by 14 
percent by 2015 and by 23 percent by 2025. The shortfall could be overcome by increas- 
ing the number of interpreting physicians or by increasing the volume of mammograms 
read by the available pool of interpreting physicians. 

 

The supply of RTs will decline by approximately 22 percent by 2025; the number of RTs 
per 10,000 women over age 40 will decline by 23 percent by 2015 and by 40 percent by 
2025. 

 

SOURCES: Wing (2005); American College of Radiology (2004); ASRT (2004a). 
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TABLE 4-1 Number of Interpreting Physicians by Year 
Number of Individuals 

Year (FY) FDA Aggregate Number (most duplicates removed) 
 

1997 56,421 20,604 

1998 59,747 20,981 

1999 61,225 21,636 

2000 62,316 21,625 

2001 61,971 21,562 

2002 60,559 21,345 

2003 59,265 21,029 
 

NOTE: Food and Drug Administration (FDA) aggregate numbers include all interpreting 

physicians listed on all inspections for the year; hence there are many duplicates. Also, FDA 

does not inspect 100 percent of facilities during the course of each fiscal year (FY) because 

facilities can be inspected within a range of 10 to 14 months from their prior inspection date. 

FDA's actual FY inspection percentage is 98 percent. 
FDA Database Deduplication Process 

Two files obtained from FDA were first imported into a single Microsoft Access database. 

This database was then split by inspection year into separate tables, from 1996 to 2004. Each 

table went through the following steps. 

Four new columns were added to the table to hold revised first and last name strings: Physi- 

cian Last Name Fix, Physician First Name Fix, Physician Last Name Best, and Physician First 

Name Best. 

Two queries targeted entries with contaminated Physician Last Name or Physician First 

Name data fields. These fields contained extraneous commas, spaces, and other values. The 

first query copied the Physician Last Name string preceding an embedded comma into the cor- 

responding Physician Last Name Fix column field. The second copied the Physician First 

Name string following an embedded space into the corresponding Physician First Name Fix 

column field. This ensured that only the first and last name text strings, and not extraneous 

data, were copied into the Fix columns. 

Data fields that did not require the above cleaning step were merged with the corresponding 

Fix column into a new Best column (e.g., Physician Last Name and Physician Last Name Fix 

into Physician Last Name Best). This merging process was carried out for first names as well. 

A final query appended the Physician Last Name Best and Physician First Name Best columns, 

removing any duplicates. The resulting nonduplicate entries were saved as a new table. The 

number of entries in this new table was assumed to equal the number of interpreting physicians 

for that particular year. 

Approximately 10 percent of the entries are still likely to be duplicates, largely due to name 

misspellings or other variations in name entry during the data entry process. However, note 

that the percentage of duplication seems to be relatively consistent over time, suggesting that the 

trend in the number of interpreting physicians is real. 

 

 

CURRENT STATUS: IS ACCESS TO MAMMOGRAPHY 

ENDANGERED? 

As shown in Table 4-1, the number of interpreting physicians increased by 5 per- 

cent between 1997 and 1999, and then declined by about 3 percent by 2003. Although the 

absolute numbers are inflated due to redundancy in the data source, FDA estimates are 
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useful in that they reflect year-to-year trends. The ACR estimated a smaller number of 

interpreting physicians from the results of a 2003 survey2 of radiologists and nuclear 

medicine specialists with major ties to radiology (for a detailed account of the ACR's 

survey methods, see Appendix A). The discrepancy between FDA and ACR estimates 

probably results from differences in the processes that produced them, and also is exacer- 

bated by variability in name entry that eluded efforts to factor out redundancy. 

As the data collection and analysis methods used to produce the ACR estimates 

were also used to address other questions about workforce, these results were used to model 

future workforce supply and demand for consistency (see below). In 2003, the ACR 

estimates that about 16,000 radiologists—60 percent of the U.S. total—interpreted 

mammograms, and that the equivalent of 2.4 full-time radiologists interpreted 

mammograms for every 10,000 women in the U.S. population aged 40 years and older. 

However, it is important to note that a full-time equivalent (FTE) radiologist is not 

necessarily an FTE interpreting physician. In fact, the vast majority of radiologists who 

interpret mammograms spend a significant portion of their time reading other types of 

images. The actual number of full-time equivalent interpreting physicians is thus much 

lower. As no attempt has been made to determine the optimal ratio of radiologists (or 

interpreting physicians) to women aged 40 and older, the ratio calculated by the ACR is 

meaningful only as a basis of comparison from year to year. Moreover, if such an optimal 

ratio could be determined, it would need to reflect technological innovation and screening 

intervals, and therefore would probably change over time. Although the volume of 

mammograms read by individual practitioners cannot be determined from FDA data, the 

ACR has collected such information. Figure 4-1, which classifies interpreting physicians 

in the United States according to the volume of mammograms they read during 2003, 

shows that 75 percent of the 16,000 estimated interpreting physicians read at least 1,000 of 

them, and 46 percent read at least 2,000. Seventy to 80 percent of radiologists in small and 

medium-sized practices (2 to 10 radiologists) interpreted mammograms, as compared with 

less than 40 percent in large, and apparently more specialized, practices (30 or more 

radiologists). 

The ASRT's 2004 data indicate that approximately 26,000 full-time RTs work 

primarily in mammography in the United States (ASRT, 2004a). They comprise less than 

half of all technologists certified by the American Registry of Radiologic Technologists 

(ARRT) who are certified in mammography. 
 

Unfilled Positions 

One frequently cited indicator of workforce supply relative to demand in mam- 

mography is the number of unfilled job openings for interpreting physicians and RTs who 

perform mammography. In the SBI's October 2003 survey,3 29 percent of nearly 570 breast 

imaging practices reported unfilled positions for physicians. More than a third of 
 
 

2 The 2003 ACR survey (see Appendix A) was sent to a “stratified random sample” of 3,090 physicians 
derived primarily from the American Medical Association's Physician Masterfile, representing 
vascular/interventional radiologists, all other types of allopathic radiologists, osteopathic radiologists, and 
nuclear medicine specialists with major ties to radiology (e.g., those holding American Board of Radiology 
[ABR] certification and/or membership in the ACR). The sample included residents, fellows, and retirees; 
1924 usable responses were received, yielding a response rate of 63 percent. 

3 The October 2003 SBI survey was sent to every breast imaging practice (one survey per practice) in 
the organization's database. Surveys were received from 575 practices (64 percent of study population). 
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FIGURE 4-1 Estimated radiologists interpreting mammograms and percentage of total mammo- 

grams, by volume, United States, 2003. According to the figure, 5,474 radiologists read between 

2,000 and 5,000 mammograms per year, accounting for 40.4 percent of all mammograms read each 

year. 

SOURCE: Derived from Sunshine et al. (2004a) and Wing (2005). 

 

 

these practices had two or more such openings, and nearly one-quarter had been attempt- 

ing to hire an interpreting physician for more than 2 years (Farria et al., in press). There 

were many more interpreting physician and RT openings in academic practices than in 

private and government practices. Nearly two-thirds of the 12 percent of practices sur- 

veyed that offered breast imaging fellowships reported that these positions were unfilled. 

A survey of 53 community-based mammography facilities in three states (Washington, 

New Hampshire, and Colorado) conducted by D'Orsi and coworkers (2005) in 2001– 2002 

found shortages of interpreting physicians relative to mammography volume in 44 percent 

of these facilities. 

Job vacancies in mammography do not appear to reflect an overall trend within 

radiology, which in 2003 saw multiple signs that a severe shortage of radiologists had eased 

(Sunshine et al., 2004b). Demand for all types of specialist physicians, and particu- larly 

for radiologists, rose between 2002 and 2003 (Merritt, Hawkins & Associates, 2003). The 

New York State Resident Exit Survey found that starting salaries for radiolo- gists in 

general (both diagnostic and therapeutic) who had completed training within that state rose 

more than 37 percent between 1999 and 2003, and more than 45 percent be- tween 1998 

and 2003 (Center for Health Workforce Studies, 1999–2004). This survey indicates a slight 

drop (about a 2 percent change) in median salary between 2002 and 2003, but that came 

on the heels of a more than 17 percent in-crease between 2001 and 2002. Inasmuch as 

academic radiologists' salaries reflect general trends in the field, it can 

 
 
 
%
 
 
 
 
 
!
 "
#
 
 
 
#
 $
 
 

&
 

'
 

$
  

  
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 



124 IMPROVING BREAST IMAGING QUALITY STANDARDS 

 
 

also be noted that the median compensation4 for a full-time assistant professor of diag- 

nostic radiology rose by about 23 percent between 1999 and 2003, according to the Asso- 

ciation of American Medical Colleges (1999–2003). This survey also reported a 9 percent 

median increase for assistant professors in all clinical departments and a 14 percent salary 

rise for those in therapeutic radiology over the same period. Year-to-year trends in these 

figures show a slight slowdown in annual salary increases for academic diagnostic radi- 

ologists after 2001–2002. 

Trends in vacancies for mammography RT positions appear to mirror those for in- 

terpreting physicians. Thirty percent of the breast imaging practices that responded to the 

SBI survey reported unfilled mammography technologist positions; of these, 45 percent 

had two or more openings in 2003 (Farria et al., in press). Similarly, 20 percent of the 

community mammography facilities that responded to the aforementioned survey by 

D'Orsi and coworkers reported a shortage of MQSA-qualified RTs; 46 percent reported 

some difficulty in maintaining an adequate staff of qualified technologists (D'Orsi et al., 

2005). 

Data from the ARRT indicated a steady and substantial decline in examinees for 

certification in mammography between 1996 and 2000 (American Registry of Radiologic 

Technologists, 2001). However, since the exam was first offered in 1992, this decline 

may in part reflect the fact that many people taking the exam in its first few years were 

already working in the field (IOM, 2001). Since 2000, the total number of registrants has 

remained essentially flat, although 2003 showed the first increase in first-time examinees 

in recent years (a nearly 6 percent increase over the number of first-time examinees in 

2002). 

A key barrier to filling RT positions in mammography is their low pay in com- 

parison to RT positions in other subspecialties. In the 2003 SBI survey, wages for RTs 

working primarily in mammography ranked third out of four radiology subspecialties 

(Farria et al., in press). On an average hourly wage basis, mammography RTs earned sig- 

nificantly less than those working primarily in nuclear medicine (26 percent), magnetic 

resonance imaging (MRI) (12 percent), sonography (10 percent), and computerized to- 

mography (CT) (6 percent), according to the ASRT (2004b).5 The average salaries of RTs 

who worked primarily in nuclear medicine in 2004 were 28 percent higher than those 

who worked primarily in mammography (ASRT, 2004b). 

Medical physicists (see Box 4-1) also play an essential role in the breast imaging 

workforce, but supply/demand issues for these professionals are less well understood than 

those of interpreting physicians and RTs. A 1993 report written by the National Mam- 

mography Quality Assurance Advisory Committee showed that there were 511 medical 

physicists qualified under the interim rules to perform mammography surveys, and con- 

cluded that this number was sufficient to support mammography across the United States 

(National Mammography Quality Assurance Advisory Committee, 1996). However, con- 

cerns were subsequently raised that there would not be enough physicists to perform 

MQSA evaluations unless physicists substantially increased the number of mammogra- 

phy units they evaluated each year (Rothenberg et al., 1995). Moreover, a 2001 survey of 
 

 
 

4 Compensation includes salary, practice supplement, bonus/incentive pay, and uncontrolled outside 
earnings. 

5 Personal communication, R. Harris, ASRT Director of Research, November 10, 2004. 
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TABLE 4-2 American College of Radiology (ACR) Mammography Accreditation 

Program: Reason for Facility Closures Since April 2001 (as of October 2004)  

Reason 
Number of 

Facilities Closed % of Total 

Financial 523 33.5 

Moved to sister site 370 23.7 

Equipment 173 11.1 

Staffing 161 10.3 

Unknown 159 10.2 

Other 84 5.4 

Bankruptcy 34 2.2 

Change in ownership 30 1.9 

Mobile unit merged with another site 29 1.9 

 
Total 1,563 — 

SOURCE: Destouet et al. (In press). Reprinted from the Journal of the American College of Radiology, 

In press, Destouet JM, Bassett LW, Yaffe MJ, Butler PF, Wilcox PA. The American College of Radiology 

Mammography Accreditation Program—10 years of experience since MQSA, with permission from The 

American College of Radiology. 

 

 

850 medical physicists revealed that clinical activities in breast imaging were among the 

most time-consuming activities they performed (Cypel and Sunshine, 2004). Due to the 

dearth of recent data in general—let alone among those who evaluate mammographic 

equipment—the possibility of a present or future shortage of medical physicists active in 

breast imaging cannot be determined. Nonetheless, the lack of even anecdotal reports on 

the supply of and demand for medical physicists suggests there is no shortage of these 

personnel. 

 

Facility Closures 

The ACR documented the closure of 1,563 (out of 8,325, or about 19 percent) fa- 

cilities accredited by that organization between April 2001 and October 2004 (Destouet et 

al., in press). Although partially offset by the opening of hundreds of new facilities, these 

closures contributed to a net loss of 752, or more than 8 percent, of ACR-accredited fa- 

cilities over that time period. Financial factors, cited by about one-third of respondents, 

were the most frequent reason for facility closures, as shown in Table 4-2. The second most 

common reason for the closure of ACR-accredited facilities, “moved to sister site,” was 

cited in nearly one-quarter of these cases. This response may reflect consolidation that 

could provide more efficient delivery of services, but the prevalence of such closures 

suggests that access to mammography may have declined in many communities. Accord- 

ing to FDA, the number of mammography units operated by hospitals and clinics rose 5.4 

percent between 2000 and 2004. 

As a result of concerns about the increasing number of mammography facility 

closures, the U.S. Government Accountability Office (GAO) is currently conducting a 
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study to evaluate the factors that contributed to the closing of facilities nationwide since 

2001. The study, to be completed by July 2005, will attempt to determine whether these 

facilities closed due to consolidation, or whether they represent a true reduction in mam- 

mography availability. It will also explore the relationship between certified units and 

facility capacity, evaluate capacity issues, and determine the effect facility closings have 

had on public access (including underserved populations) to mammography services 

since the April 2002 GAO report on access to mammography.6
 

 

Wait Times for Screening and Diagnosis 

A national survey of 9,908 mammogram facilities conducted in 1999–2000 found 

that 64 percent could schedule a patient for a screening mammogram within 7 days (IMV 

Medical Information Division, 2002). Similar results were obtained in a statewide survey 

representing 89 percent of licensed mammography practices that was conducted by the 

Florida Department of Health in July 2004, in conjunction with a study of the accessibil- 

ity of mammography services in that state (The Workgroup on Mammography Accessi- 

bility, 2004). Survey results indicated that wait times for screening mammograms in the 

nation's fourth most populous state were highly variable, ranging from less than 24 hours 

to several months, but that 50 percent of appointment wait times were less than 3 days. The 

median wait time for a diagnostic mammogram scheduled by the patient was 2 days, and 

if scheduled by a physician, 1 day. Seventeen percent of mammography practices reported 

appointment wait times exceeding 28 days for screening mammograms (as com- pared with 

8 percent in the national survey) (Eastern Research Group and U.S. Food and Drug 

Administration, 2001), 24 percent had patient-scheduled diagnostic appointment wait times 

longer than 7 days, and 21 percent had physician-scheduled appointment wait times longer 

than 7 days. 

Reports of lengthy wait times for mammograms indicate that some breast cancer 

screening facilities are operating at or near full capacity (IOM, 2001). In New York City, 

patients waited an average of more than 40 days in 2003 for first-time screening mam- 

mograms, as compared with 14 days in 1998 (Maguire, 2003). In 2004, waits for screen- 

ing mammograms in Jacksonville, Florida, where four breast imaging centers had closed 

within 2 years, reportedly ranged from 10 weeks to more than 5 months. The aforemen- 

tioned three-state survey of community-based mammography facilities reported wait times 

for screening mammograms of up to 8 weeks (D'Orsi et al., 2005). 

Mammography facilities with staff vacancies are likely to require longer wait times 

for appointments. The 2003 SBI survey found a strong association between the per- centage 

of unfilled radiologist or RT positions in breast imaging practices and the length of time 

symptomatic women had to wait for a mammogram (Farria et al., in press). In facilities 

where at least 80 percent of either radiologist or RT positions were filled, aver- age wait 

times for symptomatic women were less than 24 hours. Where only 40 percent of either 

radiologist or technologist positions were filled, symptomatic patients waited an average 

of at least 2 weeks. 

The Florida accessibility study identified several additional factors contributing 

to longer wait times for mammography appointments. These included reports by 
 

 

6 Letter from Arlen Specter, Tom Harkin, and Barbara A. Mikulski, U.S. Senate, to David M. Walker, 
Comptroller General, GAO, June 15, 2004. 
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  TABLE 4-3  Fees for Screening Mammograms Vary by Insured Status  

Insurance Status Amount (2004) 
 

Private insurancea $167.00 

Uninsuredb $106.39 

Medicarec $88.54 

Medicaidd $45.48 
 

a The amount reported for private insurance identifies the fee considered fair and reasonable 

as reported by the Florida Department of Health. 
b Based on survey results from the American Cancer Society's Mammography in Florida: A 

Consumer's Guide, July 2004. This amount represents the average fee amount for a screening 

mammogram for the reporting facilities. 
c For Medicare, the amount is the maximum authorized for screening mammograms. The re- 

imbursement rate is 50 percent higher for screening mammograms when digital equipment is 

used. Medicare patients pay 20 percent of the Medicare-approved amount. 
d Medicaid patients pay an additional $3 co-payment. 

NOTE: Fees listed are from the state of Florida. 

SOURCES: The Florida Legislature: Office of Program Policy Analysis & Government 

Accountability (2004); American Cancer Society (2004). 

 

 

interpreting physicians at facilities with long wait times that they limited the number of 

mammograms they read in order to limit their exposure to medical malpractice lawsuits 

(The Florida Legislature: Office of Program Policy Analysis & Government Accountabil- 

ity, 2004). Women with private health insurance and/or who are members of health main- 

tenance organizations may also face extended wait time because their primary physicians 

are contractually obliged to refer patients to designated—and therefore, high-volume— 

mammography facilities. Most importantly, however, the Florida study found that low- 

income women face a variety of barriers to access to mammography, as described below. 

There is no consensus regarding optimal or acceptable wait times for screening or 

diagnostic appointments. Like other measures of workforce capacity, there are no na- tional 

data to systematically assess wait times. There are different ways to measure this 

parameter, but consistently recording time to the third appointment (a standard measure for 

access in the health care industry; [National Quality Measures Clearinghouse, 2004]) for 

both screening and diagnostic exams would be a useful start. 
 

Low-Income Limits Access 

Many studies have identified a link between socioeconomic factors and limited 

access to mammography (reviewed by Lawson et al., 2000; Lannin et al., 2002; Ward et 

al., 2004). In Florida, the cost of services and the stipulation by most facilities that a woman 

must obtain a referral for a mammogram from a primary care provider were found to 

limit access to mammography for low-income women without insurance (The Florida 

Legislature: Office of Program Policy Analysis & Government Accountability, 2004). For 

women in Florida's Medicaid Program, reimbursement rates and facility ad- mission 

criteria can serve as barriers to obtaining mammography services. More than 20 
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percent of the mammography facilities surveyed reported that they do not provide mam- 

mography services for Medicaid recipients; other facilities that accept Medicaid recipi- ents 

limited the number of recipients served. Low reimbursement rates were cited as a primary 

reason for excluding or limiting the number of Medicaid patients (Table 4-3). In addition, 

Florida's Medicaid program does not currently reimburse for mammography at mobile 

facilities, although that restriction is currently under examination. 

As a result of such barriers to mammography, while 65 percent of all Florida 

women aged 40 and older received annual mammograms in 2002, only 42 percent of 

Florida women over 40 without insurance, and a mere 4 percent of those on Medicaid, 

did so (The Florida Legislature: Office of Program Policy Analysis & Government Ac- 

countability, 2004). Nationally, 64 percent of insured women aged 40 and older received 

mammograms within the past 2 years (as of 2002), as compared with 38 percent of unin- 

sured women aged 40 and older (Centers for Disease Control and Prevention, 2002). 
 

Increasing Demand for Breast Imaging Services 

In the absence of a comprehensive measurement of national mammography us- 

age—and one that distinguishes between screening and diagnostic examinations— 

researchers have attempted to estimate mammography use through a variety of means. 

Most utilize self-report survey data, but a recently developed methodology uses disparate 

data sources, including screening registry data provided by the Breast Cancer Surveil- lance 

Consortium, to obtain a comprehensive model of screening use (Cronin et al., in press). As 

one might expect, the specific results of these exercises vary. However, similar trends in 

year-to-year increases in mammography usage emerge from these disparate es- timates. 

According to GAO, mammography utilization rose 15 percent between 1998 and 2002 

(U.S. Government Accountability Office, 2002). Between 2000 and 2003, mam- mography 

rates among privately insured women rose nearly 16 percent (Brice, 2004). The total 

number of mammography procedures (including an unknown proportion of di- agnostic 

mammograms) reported to FDA has increased by more than 6 percent per year for the past 

2 years (between December 2002 and January 2005).7
 

Accordingly, in 2003, 75 percent of breast imaging practices reported increased 

patient volume over the previous 2 years, according to the SBI (Farria et al., in press). 

Ninety-six percent of these practices attributed the upswing to “increased demand,” inter- 

preted as a combination of an increase in the number of women eligible for screening 

mammography, better compliance with examination guidelines by women over age 40, and 

greater use of a broadening spectrum of services offered by breast imaging practices, as 

described below. 

 
FUTURE PROJECTIONS: 

WORKFORCE DEMAND OUTSTRIPS SUPPLY 

In an effort to predict the future supply and demand of the mammography work- 

force, the Committee commissioned Paul Wing, of the Center for Workforce Studies at the 

State University of New York School of Public Health in Albany, to model the possi- 
 
 

7 Provided by T. Haran, Chief, Information Management Branch, Mammography Program Reporting 
and Information System Program Manager, Division of Mammography Quality and Radiation Programs, 
Center for Devices and Radiological Health, FDA, October 2004. 
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ble effects of current trends and potential changes in regulations on the workforce. An age-

cohort flow model (described in detail in Appendix C) was used to project the future supply 

of radiologists and radiologic technologists working in mammography (Wing, 2005). The 

current rates of entry into and departure from the field were estimated and predictions were 

made based on the assumption that these rates will remain essentially unchanged over the 

next 20 years. From this baseline model, predictions were made re- garding the total 

number of specialists in the field; the ratio of specialists per 10,000 women over the age of 

40, as predicted by the U.S. Census Bureau; and the workforce increases needed to 

implement potential new mandatory changes in mammography inter- pretation (e.g., 

double reading or an increase in the minimum reader volume). 

The model of the projected supply of interpreting physicians depicted in Table 4-4 

predicts that the number of radiologists interpreting mammograms will remain essentially 

flat through 2025. Thus, as the population of women over 40 increases by nearly 50 per- 

cent (U.S. Census Bureau, 2004), the number of practitioners per 10,000 women over age 

40 is expected to decline by 14 percent by 2015, and by 23 percent by 2025. If the aver- 

age volume of mammograms read by interpreting physicians remained constant, the 

number of new interpreting physicians would have to increase by 38 percent in order to 

maintain the current ratio of interpreting physicians to women 40 and over in future 

years. 

Another way of increasing the effective supply of interpreting physicians would 

be to increase the volume of mammograms they read. Because the total number of inter- 

preting physicians who spend more than 30 percent of their time interpreting mammo- 

grams is small, further increasing their volume would have a minimal impact on the 

workforce. Convincing radiologists who currently devote no time to mammography to 

begin reading mammograms appears also to offer only a marginal impact on the effective 

supply. To make a major impact, one would have to convince a large number of these 

radiologists (50 percent in Table 4-4b) to read 1,000 mammograms per year (Table 4-4b) 

in order to make a significant difference (the equivalent of approximately 1,080 radiolo- 

gists who read 5,000 mammograms per year). That leaves the group currently devoting less 

than 30 percent of their time to mammography. If this group, which represents about half 

of all radiologists, could be convinced to increase their mammography volume by a third, 

it would increase the effective workforce supply by 34 percent (the equivalent of 

approximately 1,620 radiologists who read 5,000 mammograms per year). However, the 

capacity for increasing reading volume in the workforce is unknown, and would probably 

require radiologists to reduce their volume of nonmammographic interpretation. 

Table 4-5 shows similar trends toward supply/demand imbalances for RTs who 

perform mammograms. In fact, if the current rates of entrants and departures from the field 

remain constant, their numbers are expected to decline by approximately 22 percent by 

2025. Thus the decline in the number of mammography technologists per 10,000 women 

over age 40 is expected to drop even more than that predicted for radiologists— by 23 

percent in 2015 and by 40 percent in 2025. If the number of RTs entering mam- mography 

increased from the actual 2000 to 2003 levels of approximately 1,150 per year, to 1,610 per 

year (a 40 percent increase), then the number of RTs performing mammog- raphy would 

remain approximately constant out to 2025 and beyond. If the number of RTs entering 

mammography increased to 2,235 per year (a 94 percent increase), then the 



 

 

TABLE 4-4 Projected FTE Supply of Radiologists Performing Mammography. (A) Status quo projections for the United States, 2003–

2005. Assumes constant introduction of new radiologists interpreting mammograms, constant rate of departure of radiologists 

interpreting mammograms, constant average interpretive volume, and increasing numbers of women 40 and older, per U.S. Census 

Bureau projections. (B) Impact on the effective supply of radiologists reading mammograms of increased interpretive volume. 

  A  
1-Year 

Additionsa 

5-Year 

DDRb Baseline   Year  

525 (%) (%) Age Group 2003 2005 2010 2015 2020 2025 
 

17.1 0.0 <35 449 449 449 449 449 449 

57.0 0.0 35–39 1,943 1,944 1,945 1,945 1,945 1,945 

11.9 0.0 40–44 2,252 2,253 2,256 2,258 2,258 2,258 

14.0 0.0 45–49 2,620 2,620 2,621 2,624 2,625 2,625 
0.0 28.8 50–54 2,620 2,620 2,620 2,621 2,624 2,625 

0.0 20.3 55–59 1,865 1,865 1,865 1,865 1,866 1,868 

0.0 55.1 60–64 1,486 1,486 1,487 1,487 1,487 1,487 

0.0 52.0 65–69 666 666 667 667 668 668 

0.0 60.0 70–74 317 318 320 320 320 320 
0.0 86.0 75+ 194 194 195 195 196 196 

100.0 — Total 14,411 14,416 14,425 14,431 14,437 14,441 

 
Women 40 + (000s) 68,357 70,197 75,265 79,633 83,888 88,583 

Number / 100K Pop 21.1 20.5 19.2 18.1 17.2 16.3 

Percent Change (%) — –2.6 –6.7 –5.4 –5.0 –5.3 

Cumulative Percent Change (%) — –2.6 –9.1 –14.0 –18.4 –22.7 
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TABLE 4-4 Continued 
 

  B  

Current Mammography Workload Increased Mammography Workload 

Time Devoted to 

Mammography 

Total 

Rads 

% Who 

Do Any 

Avg. # 

per Rad 

Total # 

(000s) 

% of 

Total 

% Who 

Do Any 

Avg. # 

per Rad 

Total # 

(000s) 

% of 

Total 

 

No time in breast imaging 10,800 0.0 0 0 0.0 50.0 1,000 5,400 — 
 

Less than 30 percent of time 

in breast imaging 
 

From 30 to 50 percent of 

time in breast imaging 
 

At least 50 percent of time in 

breast imaging 

13,500 98.7 1,767 23,849 63.3 98.7 2,400 31,965 34.0 

 
 

1,000 98.7 5,213 5,143 13.7 98.7 5,500 5,426 5.5 

 
 

1,500 98.9 5,834 8,655 23.0 98.9 5,834 8,655 0.0 

 

Total 26,800 — — 37,647 100.0 — — 51,445 36.7 
 

a New physicians added every year to maintain new entrant counts, estimated; percentages represent estimated allocation of new practitioners by age group. 
b Rate of deaths, departures, and retirements (for 5-year groups), estimated; percentages represent estimated percentages of an age cohort that will retire, die, or 

otherwise depart from practice in a 5-year interval. 

SOURCES: Derived from Sunshine et al. (2004a), Wing (2005), and U.S. Census Bureau (2004). 
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TABLE 4-5 Full-Time Equivalent (FTE)a Supply of Radiologic Technologists Perform- 

  ing Mammography: Status Quo Projections for the United States, 2004 to 2025  

1-Year 

Additionsb 

5-Year 

DDRc 

 
Age 

 
Baseline 

 
  Year  

938 (%) (%) Group 2003 2005 2010 2015 2020 2025 

 

4.2 0.0 <25 196 196 197 197 197 197 

25.0 0.0 25–29 1,368 1,368 1,369 1,369 1,369 1,369 

40.3 0.0 30–34 3,256 3,256 3,258 3,259 3,260 3,260 

11.2 0.0 35–39 3,782 3,781 3,781 3,783 3,784 3,785 
16.2 0.0 40–44 4,544 4,543 4,541 4,541 4,543 4,544 

3.1 11.5 45–49 4,689 4,689 4,688 4,687 4,686 4,688 

0.0 36.5 50–54 4,150 4,150 4,150 4,149 4,148 4,147 

0.0 56.2 55–59 2,633 2,633 2,635 2,635 2,635 2,634 

0.0 74.0 60–64 1,153 1,153 1,153 1,154 1,154 1,154 
0.0 82.5 65+ 364 363 363 363 364 364 

100.0 Total 26,132 26,132 26,136 26,138 26,139 26,142 

 

Women 40 + (000s) 68,357 70,197 75,265 79,633 83,888 88,583 

Number / 100K Pop 38.2 37.2 34.7 32.8 31.2 29.5 

Percent Change (%) — –2.6 –6.7 –5.5 –5.1 –5.3 

Cumulative Percent Change (%) — –2.6 –9.2 –14.1 –18.5 –22.8 
 

a FTE = (mammography is 1st specialty)*1.0 + (mammography is 2nd specialty)*0.5. 
b New RTs added ever year to maintain new entrant counts, estimated; percentages represent estimated 

allocation of new practitioners by age group. 
c Rate of deaths, departures, and retirements (for 5-year groups), estimated; percentages represent 

estimated percentages of an age cohort that will retire, die, or otherwise depart from practice in a 5-year 

interval. 

NOTE: Assumes constant introduction of new RTs performing mammography, constant rate of departure 

of RTs performing mammography, and increasing numbers of women 40 and older, per U.S. Census Bu- 

reau projections. 

SOURCES: Derived from ASRT (2004a), Wing (2005), and U.S. Census Bureau (2004). 

 

 

number of RTs performing mammography would increase at about the same rate as the 

number of women 40 and older. 

Measures proposed later in this chapter intended to increase the number of new 

entrants to the field of breast imaging, to retain the current mammography workforce, and 

to increase productivity of new and existing practitioners could improve future access to 

mammography. However, a predicted impending shortage of all physicians and the na- 

tion's lack of capacity to expand medical class sizes may severely restrict growth in 

thenumber of interpreting physicians for several years to come (Cooper et al., 2003; RSNA, 

2004b). Moreover, the field appears poised to experience a net loss of practitio- ners 

because more than half of radiologists interpreting mammograms are older than age 50 

(Sunshine et al., 2004a; Smith-Bindman et al., 2005). This possibility is alarming, given 

simultaneous demographic trends that promise to increase demand for breast imag- ing 

over the next two decades. 

The availability of sufficient mammography facilities and equipment to meet de- 

mand may also be a concern. In Florida, mammogram equipment capacity was estimated 

to be capable of serving 3.4 million women per year in 2004, but 3.3 million women were 

http://www.nap.edu/11308
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expected to receive mammograms that year (The Florida Legislature: Office of Program 

Policy Analysis & Government Accountability, 2004). If demographic and compliance 

trends in that state continue, demand for mammograms is expected to exceed machine 

capacity by 2006. 

Although a decline in mammography utilization rates over the next two decades 

appears unlikely, changes in recommended screening interval could reduce demand. Con- 

sensus does not exist as to the optimal screening interval (Smith et al., 2003). Several 

analyses indicate that shorter screening intervals for women aged 40 to 49 improve can- 

cer detection at an earlier stage (which is associated with lower mortality), but offer no 

such advantage for older women (Jansen and Zoetelief, 1997; Duffy et al., 1997; White et 

al., 2004; Aiello et al., 2005). 

If the hoped-for development of methods to predict breast cancer risk on an indi- 

vidual basis became reality, it could allow the relatively large number of women at low 

risk to be screened less frequently (IOM, 2005). On the other hand, several factors, dis- 

cussed below, could raise future demand for mammography and associated breast imag- 

ing services. These include the increased use of additional breast imaging technologies, 

as well as potential changes in MQSA to increase continuing experience (minimum vol- 

ume) requirements or to require double reading for all screening mammograms. These sorts 

of changes could move the current fragile stability of the breast imaging workforce toward 

a crisis. 

Increasing Use of Additional Breast Imaging Technologies 

If compliance rates for regular mammograms among women over age 40, esti- 

mated at 64 percent in 2002 (Centers for Disease Control and Prevention, 2002), increase, 

not only will demand for mammography rise accordingly, but also for other follow-up 

breast imaging services and interventional procedures. For example, about half of women 

recalled for additional imaging are examined by ultrasound. These trends are illustrated 

in workforce burden estimates, based on several outcome surveys of women with positive 

mammograms, as shown in Table 4-6 and Figure 4-2. According to the SBI survey, core 

biopsy and stereotactic core biopsy were offered, respectively, by 89 percent and 79 per- 

cent of responding breast imaging practices; 17 percent of practices stated they performed 

same-day core biopsies (Farria et al., in press). 

In addition, a variety of other breast imaging technologies are increasingly em- 

ployed to complement mammography. Some facilities are beginning to offer women at 

high risk other nonmammography screening tests for breast cancer, even though that is 

not currently recommended as the standard of care in any breast screening guidelines. 

Initial studies on these technologies are fueling demand. For example, 35 percent of the 

breast imaging practices that responded to the 2003 SBI survey reported that they offered 

screening ultrasound—more than twice as many as in 2000 (Farria et al., in press). Ultra- 

sound imaging is offered in addition to a mammogram and must be correlated with it, and 

ultrasound images require more elaborate, real-time interpretation than a mammogram. 

Moreover, a small percentage of ultrasound results lead to additional, time-consuming 

procedures such as biopsies that might not have been suggested by mammography alone. 

The SBI survey also found that 12 percent of breast imaging practices offered 

MRI screening, and 51 percent offered diagnostic MR (Farria et al., in press). Like ultra- 

sound, MR images reportedly take significantly longer to interpret than a mammogram; 
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TABLE 4-6 Estimate of Workforce Burden Subsequent to Screening Mammography 
 

 
 

Service 

Diagnostic mammography 

Percentage of 

Women Screened 

Ages 40–79 (%) 

Procedures per 

1,000 Screening 

Mammograms Sourcea
 

 

Call backs 7.2 72 Sickles et al. (in press) 

Short-term follow-ups 5.0 50 Yasmeen et al. (2003) 

 
Ultrasound 

 
Call backs 3.6 36 Sickles et al. (in press) 

Short-term follow-ups 2.5 25 Yasmeen et al. (2003) 

 
Biopsy 

 
Call backs 1.0 10 Sickles et al. (in press) 

Short-term follow-ups 0.25  2.50 Yasmeen et al. (2003) 
 

a Primary source: Personal communication, B. Monsees, M.D., Washington University in St. Louis, Oc- 

tober 19, 2004. 

 

 

MR also requires additional staffing and frequently leads to second-look ultrasound im- 

aging. Demand for MR is likely to increase in response to recent reports of its superior 

sensitivity for detecting abnormalities that strengthened the case for its limited use in high-

risk8   populations of women (Liberman et al., 2003; Kriege et al., 2004; Warner et al., 

2004). 

Despite the fact that the value of these technologies for breast cancer screening 

has yet to be confirmed (Kopans, 2004; Lee, 2004; Irwig et al., 2004), demand for non- 

mammographic breast imaging services has driven insurance coverage in some cases, es- 

pecially in the northeastern United States.9 MR imaging is more costly than mammogra- 

phy (Table 4-7). Although data are currently limited on the number of facilities offering 

these services and the number of women receiving them, the Committee expects that in- 

creasingly significant downstream costs and workforce burden will result from MR false 

positives. For example, Liberman et al. (2003) found that 24 percent of the high-risk 

women10 in their study received a “probably benign” interpretation at their first breast MR 

imaging screening exams. Of the nearly 80 percent of these women who underwent the 

recommended follow-up MRI (within an average of 11 months), only about 10 per- cent 

were found to have malignancy in the area initially  judged to  be “probably benign.” 
 

8 Women with mutations in BRCA1 or BRCA2 (Warner et al., 2004) or women with a genetic or familial 
predisposition (a cumulative lifetime risk of breast cancer of 15 percent or more) to breast cancer (Kriege et 
al., 2004). 

9 Personal communication, B. Monsees, M.D., Professor and Chief of Breast Imaging, Mallinckrodt 
Institute of Radiology, Washington University Medical Center, February 14, 2005. 

10 Women with prior breast carcinoma, biopsy-proven lobular carcinoma in situ or atypia, or a family 
history of breast carcinoma. 
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Screens 

Call backs 

Short-term follow-up 

Biopsy 

Cancer 
 
 
 

 

FIGURE 4-2 Simplified screening mammogram outcome pyramid. For every 1,000 mammo- 

grams, 72 individuals are recalled for additional imaging, 50 individuals are told to return in three 

months for a follow-up exam, 12 individuals are recommended for biopsy, and 3 individuals will 

be diagnosed with breast cancer. 

SOURCES: Sickles et al. (in press); Personal communication, B. Monsees, M.D., Washington 

University in St. Louis, October 19, 2004. Adapted from Helvie (2004). 

 

 

The Committee expressed concern that the publicity surrounding studies of MR use in 

high-risk women, as well as the relatively high rate of reimbursement for this procedure 

as compared with mammography, could lead to the inappropriate use of MR in breast im- 

aging. 

Even the hoped-for time savings conferred by digital mammography and com- 

puter-aided detection (CAD) appear to be elusive. A recent study conducted by research- 

ers at Michigan State University found that on average, radiologists spent nearly twice as 

long interpreting a digital screening mammogram as compared with a film image; more- 

over, this difference persisted even after approximately 2 years of experience with digital 

mammography (Aben et al., 2004). Another recent study found that use of CAD did not 

shorten the amount of time required to read films (Taplin et al., submitted). 

 

Potential Impact of Changes to MQSA 

Continuing Experience Requirements 

The distribution of radiologists' volumes of mammogram interpretation in 2003, 

shown in Figure 4-1, was used to determine the effect of increasing the continuing ex- 

perience (minimum volume) requirement from the current minimum of 960 mammo- 

grams every 24 months to either 1,000 or 2,000 mammograms per year. Raising the 

minimum interpretation volume  to 1,000  mammograms per year would affect about 

4,000 radiologists (25 percent of all practitioners) who interpreted approximately 6 per- 

cent of all mammograms performed in 2003 (Wing, 2005). If the minimum were raised to 

2,000 mammograms per year, the change would affect about 8,700 radiologists (54 per- 

cent of all practitioners) who accounted for approximately 23 percent of all mammo- grams 

interpreted in 2003. 
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TABLE 4-7 Medicare Reimbursement for Selected Radiology Procedures, 2005 

CPT Code 
Professional Technical 

Procedure  

RVU 
Payment 

RVU 
($) 

Payment 

($) 

Screening mammography (film) 76092 0.96 36.38 1.30 49.27 

Screening mammography (digital) G0202 0.96 36.38 2.61 98.91 

Bilateral diagnostic mammography (film) 76091 1.19 45.10 1.38 52.30 

Bilateral diagnostic mammography (digital) G0204 1.19 45.10 2.57 97.40 

Unilateral diagnostic mammography (film) 76090 0.96 36.38 1.11 42.07 

Unilateral diagnostic mammography (digital) G0206 0.96 36.38 2.08 78.83 

CAD (screening mammography) 76083 0.09 3.41 0.43 16.30 

CAD (diagnostic mammography) 76082 0.09 3.41 0.43 16.30 

Breast sonography 76645 0.74 28.04 1.11 42.07 

MRI, unilateral breast 76093 2.23 84.51 18.54 702.62 

Stereotactic core breast biopsy 76095 2.20 83.37 7.53 285.37 

Wire needle localization 76096 0.77 29.18 1.38 52.30 

Contrast X-ray exam of aorta 75625 1.58 59.88 13.25 502.14 

Chest radiograph, two views 71020 0.30 11.37 0.66 25.01 

Foot radiograph, two views 73620 0.22 8.34 0.51 19.33 

MRI of brain, with and without contrast 70553 3.25 123.17 26.19 992.54 

CT of brain, with and without contrast 70470 1.75 66.32 7.44 281.96 

CT of abdomen with and without contrast 74170 1.92 72.76 8.92 338.05 

Three-phase bone scan 78315 1.40 53.06 5.03 190.62 

Barium enema G0106 1.35 51.16 2.36 89.44 

Transvaginal echography 76830 0.95 36.00 1.62 61.39 
 

NOTE: Reimbursement rates were calculated using the 2005 conversion factor of $37.897. Actual pay- 

ment varies by geographic location. 

SOURCE: CMS (2004a). 

 

 

Because the percentages of radiologists interpreting high and low volumes of 

mammograms are not evenly distributed across the United States, these averages cannot 

reflect the potential local impacts of increasing the minimum volume requirement for 

mammogram interpretation. The data presented in Table 4-8, which displays radiologists' 

interpretation volumes according to their location in a large or small city, their respective 

suburbs, or in a nonmetropolitan area, was therefore used to predict the impact of in- 

creased interpretation volume requirements on different types of communities. These 
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TABLE 4-8 Percentages of Radiologists Interpreting Mammograms and Mammograms 

by Type of Location, 2003 
 

 

Percent of Radiologists Interpreting 

   Different Volumes of Mammograms (%)  

Percent of Mammograms Interpreted 

by Radiologists with Different 

  Volumes of Mammograms (%)  

Type of 

Location <480 

480– 

1000 

1000– 

2000 

2000– 

5000 5000+ <480 

480– 

1000 

1000– 

2000 

2000– 

5000 5000+ 

All 

Locations 

Large Metro 

City 

Large Metro 

Suburb 

Small Metro 

City 

Small Metro 

Suburb 

6.5 18.2 29.3 34.2 11.7 0.8 5.2 16.8 40.4 36.8 

 
5.0 22.3 21.6 30.1 21.0 0.6 4.9 9.6 29.7 55.2 

 
7.2 14.3 35.6 32.7 10.2 0.9 4.2 20.5 41.4 33.0 

 
5.9 15.3 26.2 37.7 14.9 0.8 3.8 13.4 40.3 41.7 

 
14.1 22.7 23.8 32.0 7.4 1.9 7.6 16.4 42.9 31.2 

Non-Metro      5.2       19.5       38.7       33.4       3.3 0.8        7.8        30.5        49.4        11.6 
 

SOURCE: Derived from Sunshine et al. (2004a) and Wing (2005). 

 

 

findings, and possible means to address the potential impacts they predict, are discussed 

in the next section of this chapter. 
 

Potential Impact of Adding a Requirement for Double Reading 

A model was also used to predict the effects of requiring every mammogram to be 

read by two different interpreting physicians. As shown in Table 4-9 (a, b), an increase in 

the current workforce of radiologists interpreting mammograms, or an increase in the 

number of mammograms read by interpreting physicians, or both, will be needed to im- 

plement double reading of mammograms in the United States. The magnitude of the need 

for an increased workforce or greater productivity will depend on the number of facilities 

currently performing double reads (a number that is not readily available) and the method 

of double reading used. If the second reading of a mammogram takes approximately half 

as long as the initial read, then the equivalent of as many as 7,000 interpreting physicians 

reading the current average volume of mammograms would be required to meet this de- 

mand. This increased demand could be met by greatly increasing the volume of mammo- 

grams read by the current pool of interpreting physicians and/or by recruiting a large 

number of new interpreting physicians. In any case, only large increases in the interpre- 

tive workforce or in physicians' productivity in reading mammograms could enable such 

a change to occur. 

 
ADDRESSING UNDERSERVED COMMUNITIES 

A nationwide shortfall in the mammography workforce is likely to further restrict low- 

income women's already limited access to mammography, particularly in under-served 

communities. Analysis of the distribution of interpreting physicians among dif-ferment 

types of communities identifies areas that are especially vulnerable to such ef- 
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TABLE 4-9 Estimated Numbers of New Radiologists Needed to Implement Double Reads 

on All Mammograms, Assuming Constant Average Volume for Interpreting Phy- sicians: 

(A) Assuming Second Reads Are Blind and Thus Require Reading Time Equiva- lent to 

the First Read, and (B) For Different Assumptions About Time Required for Sec- ond 

Reads 
 

A 

 
 

    Mammograms Interpreted  

 
Number of New Radiologists Needed 

for Double Reads, Assuming Current 

  Percentage of Double-Reads Is:  

  Annual Volume Number Percent (%)     0% 10% 20%  

<480 307,066 0.8 130 119 100 

480–1000 1,944,337 5.2 826 751 636 

1000–2000 6,318,421 16.8 2,685 2,441 2,066 

2000–5000 15,228,661 40.4 6,472 5,884 4,978 

5000+ 13,850,972 36.8 5,887 5,351 4,528 

All 37,649,457 100 16,001 14,546 12,308 
 

NOTE: Assumes that new radiologists interpret 2,353 mammograms per year, the 2003 average, and that 

the interpretation process requires the same amount of time per mammogram for first and second reads. 

SOURCE: Derived from Sunshine et al. (2004a) and Wing (2005). 
 

B 

 

 

    Mammograms Interpreted   

 
Number of New Radiologists Needed 

for Double Reads, Assuming That 
Time for Second Reads Is Percent of Time 

  for First Reads:  

  Annual Volume Number Percent (%) 100% 50% 25% 15%  

<480 307,066 0.8 117 59 29 17 

480–1000 1,944,337 5.2 744 372 186 105 

1000–2000 6,318,421 16.8 2,417 1,208 604 342 

2000–5000 15,228,661 40.4 5,825 2,912 1,456 825 

5000+ 13,850,972 36.8 5,298 2,649 1,324 751 

All 37,649,457 100 14,401 7,200 3,600 2,040 

Increase (%) — — 90 45 22 13 
 

NOTE: Assumes that 10 percent of mammograms are already double read. The approximate second read 

times for the different percentages are: 50 percent is approximately 1 minute; 25 percent is approximately 

20 seconds; 15 percent is approximately 18 seconds. 

SOURCE: Derived from Sunshine et al. (2004a) and Wing (2005). 

 

 

fects, and informs strategies, such as those described below, to improve access to mam- 

mography for underserved communities and individuals. 
 

Distribution of Interpreting Physicians 

Based on data obtained from the 2003 ACR survey, Sunshine and coworkers 

(2004a) examined the distribution of interpreting physicians among 5 different types of 
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FIGURE 4-3 Percentage of radiologists who interpret mammograms in different community set- 

tings, by degree of urbanness. Figure demonstrates the percentage of all radiologists in a given 

geographic setting who interpret mammograms. For example, approximately 86 percent of all 

radiologists practicing in nonmetropolitan areas read mammograms, as compared with approxi- 

mately 42 percent of all radiologists practicing in the main city of large metropolitan areas. NOTE: 

Error bars represent 95 percent confidence intervals. 

SOURCE: Sunshine et al. (2004a). 

 

 

communities: “large metropolitan main city” (total area population of 1 million or more), 

“large metropolitan suburb” (total area population of 1 million or more), “small 

metropolitan main city” (total area population greater than 50,000 but less than 1 million), 

“small metropolitan suburb” (total area population greater than 50,000 but less than 1 

million), and “nonmetropolitan area” (total area population of 50,000 or less, and rural). 

Figure 4-3 shows the percentage of U.S. radiologists who interpret mammograms working 

in each of these community types. This analysis indicates that large metropolitan main cities 

have significantly fewer interpreting physicians per 1,000 women than do other types of 

communities, a finding that may reflect greater specialization among urban radiologists. 

Small metropolitan suburb and nonmetropolitan areas appear to have significantly higher 

percentages of interpreting physicians than do other types of communities. 

Figure 4-4 shows the number of interpreting physicians in each community type 

per 10,000 women aged 40 and older. The authors (Sunshine et al., 2004a) suspect that 

the pronounced spike in this otherwise roughly equal distribution reflects a combination of 

confusion on the part of survey respondents regarding the definition of community types 

(i.e., the difference between a small metropolitan city and a suburb) and a pattern of 

residents of crossing boundaries to obtain services. Further refinement of these models 
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FIGURE 4-4 Number of radiologists who interpret mammograms per 10,000 women aged 40 and 

older in different communities, by degree of urbanness. In a large metropolitan setting, there are 

approximately 1.7 radiologists who interpret mammograms per 10,000 women. In small met- 

ropolitan and nonmetropolitan settings, there are 4.0 and 2.4 radiologists interpreting mammo- 

grams per 10,000 women, respectively. 

NOTE: Error bars represent 95 percent confidence intervals. 

SOURCE: Sunshine et al. (2004a). 

 

 

will be necessary to gain a detailed picture of patterns of mammography service avail- 

ability in U.S. communities. 

The authors also examined access to mammography on a regional basis. In com- 

parisons of three measures (percentages of total radiologists; number of radiologists in- 

terpreting mammograms per 10,000 women aged 40 and older; and average or median 

number of mammograms interpreted), no significant differences were found among four 

U.S. Census regions (Northeast, South, Midwest, West). This suggests that if there is in- 

deed unequal access to mammography, it occurs within geographic regions, at the com- 

munity level. 
 

Effects of Increased Interpretation Volume on 

Access to Mammography 

Any change in access resulting from an increase in MQSA-mandated continuing 

experience (minimum volume) requirement for interpreting physicians would be imposed 

upon the patterns of access to mammography identified above. To analyze such potential 

interactions, Wing (2005) combined the community-based data described above with the 

volume distribution data shown in Figure 4-1 to produce Table 4-8 (Wing, 2005). 

The results of these calculations indicate that the impact of increasing the annual 

minimum volume to 1,000 would be greatest for radiologists in the suburbs of small met- 

Large Metropolitan 

Area 

Small Metropolitan 

Area 

Area 

Number of Radiologists Who Interpret Mammograms 

per 10,000 Women Age 40 and Older 
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ropolitan areas. If such a change occurred, nearly 37 percent of the radiologists currently 

reading mammograms in these communities would have to increase their volume or stop 

interpreting mammograms. Under the same circumstances, 27 percent of mammography 

radiologists in large metropolitan cities would have to increase their volume or stop in- 

terpreting mammograms. These two groups of physicians respectively interpret about 10 

and 6 percent of mammograms within their community types. Their current annual vol- 

ume of mammograms could be interpreted by an additional 267 radiologists in small met- 

ropolitan suburbs and 478 radiologists in large metropolitan cities interpreting 1,000 

mammograms per year, or by an increase in volume to 1,000 mammograms per year by 

about half of the 513 radiologists in small metropolitan suburbs and the 836 radiologists 

in large metropolitan cities who now interpret fewer than 1,000 mammograms per year. 

By contrast, if the annual volume requirement were increased to 2,000 mammo- 

grams per year, the model predicts that the greatest impact would occur in nonmetropoli- 

tan areas, closely followed by the suburbs of small metropolitan areas (Wing, 2005). About 

63 percent of radiologists in nonmetropolitan areas interpreting mammograms, and 61 

percent in the suburbs of small metropolitan areas, would have to increase their vol- ume 

to meet this requirement or stop interpreting mammograms. These two groups of 

physicians respectively interpret about 40 and 26 percent of mammograms within their 

community types. Their current annual volume of mammograms could be interpreted by 

an additional 1,166 radiologists in nonmetropolitan areas and 657 radiologists in small 

metropolitan suburbs interpreting 2,000 per year, or by an increase in volume to 2,000 

mammograms per year by about half of the 2,118 radiologists in nonmetropolitan areas and 

the 846 radiologists in small metropolitan suburbs who now interpret fewer than 2,000 

mammograms per year. 
 

Strategies to Improve Mammography Access and Use 

Telemammography, mobile mammography facilities, and centralized interpreta- 

tion of mammograms have all been proposed as ways to increase access to screening 

mammography in remote or otherwise underserved communities. Existing examples of 

these models of mammography delivery can inform the design of national or regional 

programs to serve communities that may lose access. However, it is important to note 

that, unlike screening mammography, breast cancer diagnosis is not readily adaptable to 

remote exams. While the strategies described below offer greater access to screening 

mammograms, women may still have to travel long distances to a central facility for fol- 

low-up procedures, including biopsies, as well as for treatment. Moreover, access to 

mammography is not only a function of supply of facilities and physicians. As noted pre- 

viously, lack of health coverage is a key factor in limiting access to mammography. 

 
Telemammography 

By the late 1990s, a variety of institutions, including teaching hospitals, medical 

schools, and the U.S. Army and Navy, had developed telemammography or teleradiology 

networks. In 1999, researchers at the National Cancer Institute (NCI) and the National 

Institutes of Health's Center for Information Technology launched a telemedicine system 

capable of transmitting diagnostic-quality radiology and pathology images (Michalowski, 

2003). The system, called TELESYNERGY®, was subsequently expanded to 18 U.S. and 
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4 international sites. It was used for the first time in Belfast, Northern Ireland, in early 2003 

to permit consultation with NCI physicians on a treatment plan for a patient with a rare 

form of leukemia. The U.S. Air Force, in anticipation of losing half of its radiology staff 

between 2002 and 2005, has developed a network that links radiologists at eight stateside 

hospitals operated by the U.S. military with eight overseas hospitals (as of April 2003) 

(Brewin, 2003). According to an Air Force spokesperson, teleradiology “will not fix the 

shortage, but it will make maximum use of the radiologists we currently have” (Trevino, 

2003). 

 
Mobile Mammography 

Mobile mammography programs, some of which have existed for nearly two dec- 

ades, serve women with limited mobility, including those living on farms and in small, 

remote communities. One such program, based in Rapid City, South Dakota, since 1985, 

provides screening mammograms for women in small towns and on Indian reservations 

throughout central and western South Dakota, and in some sites in Wyoming, Montana, 

and Nebraska.11,12 A radiologic technologist, accompanied by an assistant who handles 

paperwork, drives the mammography machine in a converted minivan to sites such as 

community centers, houses of worship, and nursing homes, traveling an average of 32,000 

miles per year. The machine is unloaded and mammograms are performed within the 

premises; afterward, the films are stored for the journey back to the Rapid City facil- ity, 

where they are developed and interpreted. If additional views or diagnostic mammo- grams 

are indicated, patients must travel to Rapid City. This service, which generally op- erates 

4 days per week, 51 weeks per year, provided screening mammograms for more than 3,400 

women in 2003. 

Mobile digital mammography programs are also underway, but presently cannot 

match the transportability and comparatively low cost of services based on film mam- 

mography. Until a truly portable digital mammography machine is developed—one that 

can withstand being driven over unpaved roads and repeated loading and unloading from 

a van—mobile digital mammography must be performed in comparatively large mobile 

clinics built from large recreational vehicles, buses, or trucks. A Canadian program that 

has provided both screening and diagnostic mammography to sparsely populated under- 

served areas in Northern Ontario for more than 10 years is attempting to fund a conver- 

sion to digital mammography.13 The service presently operates aboard a converted bus. 

Films are returned to a central facility to be processed and interpreted—steps that could 

be eliminated by establishing a digital telemammography link on the bus. 

 
Centralized and “Decentralized” Interpretation 

Centralized facilities could permit expert interpretation, including second read- 

ings, of either films or digitized data collected at several remote locations (Shtern and 

Winfield, 1999; Michalowski, 2003). In France, for example, the Association pour le 
 
 

11 Personal communication, R. Belsaas, M.D., Radiology Associates, Rapid City Regional Hospital, 
November 10, 2004. 

12 Personal communication, J. Shaefer, M.D., Radiology Associates, Rapid City Regional Hospital, 
November 10, 2004. 

13 Personal communication, M. Yaffe, Professor, University of Toronto, November 11, 2004. 
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Dépistage des Maladies du Sein (ADEMAS) program has provided free mammography 

screening to women between the ages of 50 and 65 in the Strasbourg administrative re- 

gions and in surrounding small towns and rural areas since 1989 (Gairard et al., 1992; 

Renaud et al., 1994). This “decentralized” program was designed to accommodate exist- 

ing patterns of service delivery predominated by private-practice radiologists, the lack of 

reliable population registries, and an apparent reluctance on the part of general practitio- 

ners to encourage women to obtain mammograms. Women aged 50 to 65 present them- 

selves for testing every 2 years to an authorized radiologist, who performs a single exter- 

nal oblique mediolateral view of each entire breast (Gairard et al., 1992). After interpreting 

the mammogram, the radiologist sends it to a coordinating center, where it receives a 

second reading (and a third as well if the first two readings differ). The coordi- nating center 

also oversees regular quality control inspections of all participating mam- mography 

facilities (Maccia et al., 1995). 

The success of the ADEMAS program led to the establishment of additional re- 

gional mammography programs and eventually to the creation of a national breast cancer 

screening protocol in France (Gairard et al., 1997). However, the cost-effectiveness of 

this decentralized program has been shown to be significantly less than of that of truly 

centralized breast cancer screening programs in other European countries (in which all 

screening and interpretation take place in centralized facilities) (Wait et al., 2000). A 

1997 comparison of one of the French regional programs with a similar, but centralized, 

program in the United Kingdom also found lower compliance and cancer detection rates in 

the French program (McCann et al., 1997). 

In some U.S. medical facilities, screening mammograms are performed by an RT 

who then sends the films by overnight delivery to a radiologist in another location for in- 

terpretation. Under current MQSA regulations, such remote facilities must be overseen 

by an offsite lead interpreting physician. In such cases, problems with quality should be 

readily apparent in the films, and can be corrected through clear communication with the 

RTs onsite.14 Under such circumstances, the Committee notes, it might be feasible to al- 

low a radiologist assistant (see Box 4-1) to take on this aspect of MQSA facility over- sight. 

 
FACTORS LIMITING THE SUPPLY OF 

INTERPRETING PHYSICIANS 

Breast imaging specialists generally consider their chosen field to be challenging, 

diverse, and interesting, but they interpret less than 12 percent of mammograms in the 

United States; most are read by general radiologists.15 FDA regulations do not require in- 

terpreting physicians to be radiologists, but most are. Generally the non-radiologists who 

read mammograms are breast surgeons or OB/GYNs. Other types of non-breast imaging 

data are often interpreted by orthopedic surgeons, cardiologists, and neurologists. Never- 

theless, due to a combination of factors discussed below, the interpretation of mammo- 

grams is performed primarily by radiologists.   These same factors influence radiologists 

in their choice of a specialty. 
 

14 Personal communication, R. Suberman, M.D., Chapel Hill Radiology, November 10, 2004. 
15 Personal communication, E. Pisano, M.D., Professor of Radiology and Biomedical Engineering, Chief 

of Breast Imaging, University of North Carolina, Chapel Hill, School of Medicine, February 10, 2005. 
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Few Residents Choose Breast Imaging 

As trainees in radiology, residents spend 1 postgraduate year in clinical intern- ships 

and 4 years in formal radiology training before they are Radiology Board eligible 

(American Board of Radiology, 2004). If a subspecialty is chosen, most train for an addi- 

tional 1 to 2 years in that field. Radiology trainees who choose to subspecialize typically 

select their field during the course of their residency and pursue postresidency fellow- ships 

in order to train in that subspecialty. In addition to individual interests, market de- mands 

often influence the choice of a subspecialty, as residents tend to pursue fields that will allow 

them to obtain the best possible position. 

A national radiology fellowship match program began in 2003 (Arenson, 2004). 

Most programs participated in a match for fellowships in July 2004, at which a total of 358 

programs offered 769 positions in 9 categories. Fifty-three percent of these positions were 

filled in the match; however, in breast/women's imaging, only 12 of 48 positions (25 

percent) were filled. A follow-up survey on the program conducted by the Society for the 

Chairmen of Academic Radiology Departments revealed that some positions for all 

categories were filled outside the match, and others went to inside candidates who did not 

participate in the match. After adjusting for these events, the success rate for 

breast/women's imaging in this initial match ranked eighth out of nine subspecialties, ex- 

ceeding only pediatric radiology. 

Several factors, some interrelated, have been noted by radiology residents as fac- 

tors that dissuaded them from specializing in breast imaging, or even from choosing posi- 

tions that will involve interpreting mammograms. A survey, conducted in 2000, of 211 

radiology residents in 211 accredited radiology residencies in the United States and Can- 

ada found that although 65 percent of residents believed mammograms should be inter- 

preted by breast imaging subspecialists, most wouldn't consider doing a fellowship in 

breast imaging (Bassett et al., 2003). Only 29 percent of residents agreed that they would 

like to spend at least 25 percent of their time interpreting mammograms when in practice. 

Those who said they wanted to spend little or no time interpreting mammograms chose the 

following explanations for their preference: that mammography was not an interesting 

enough field (45 percent); that they feared lawsuits (37 percent); and that interpreting 

mammograms was too stressful (19 percent). Twelve percent of respondents reported that 

they were disinclined to interpret mammograms because the field is “female dominated.” 

This is in fact the case: Although radiology remains a male-dominated specialty, female 

radiologists—particularly among radiologists under age 45—are significantly more likely 

to interpret mammograms than their male counterparts. In addition, among radiologists 

who interpret mammograms, the median number of mammograms read by female radi- 

ologists is significantly higher than for male radiologists (Sunshine et al., 2004a). 

When asked to compare interpreting a diagnostic mammogram with CT of the ab- 

domen with contrast, 70 percent said they would be more concerned about missing a po- 

tentially important finding on a diagnostic mammogram than on a CT exam, and 93 per- 

cent said they would be more concerned about malpractice liability associated with 

diagnostic mammography as compared with other types of imaging examinations (Bas- 

sett et al., 2003). Eighty-two percent of residents rated stress associated with possible 

misdiagnosis as higher for diagnostic mammography as compared with interpreting other 

types of imaging examinations. 
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Factors That Deter Mammogram Interpretation 

by General Radiologists 

According to the 2003 ACR survey, radiologists who interpret mammograms en- 

joy practicing medicine as much as radiologists who do not interpret mammograms (Sun- 

shine et al., 2004a). Nevertheless, some general radiologists may find that reading large 

volumes of screening mammograms is tedious, especially when only a small fraction of 

screening mammograms identifies a woman with breast cancer. There is also the signifi- 

cant possibility that some cancers will be missed. As detailed in Chapter 2 (see section on 

“Factors Affecting Interpretive Performance”), mammograms are among the most chal- 

lenging images to interpret. Abnormalities can be very subtle, and a missed cancer in a 

screening mammogram of an asymptomatic woman may not be clinically evident for 

several years. By contrast, most radiologic examinations of other areas of the body are 

ordered to evaluate symptomatic patients, so a false-negative result or an error in inter- 

pretation is more likely to be pursued. 

A variety of factors raise public expectations for mammography as compared with 

other radiologic procedures. Although most imaging procedures are used for diagnosis, 

mammography is used to screen a large segment of the population. In addition, many 

women are especially fearful of breast cancer. Results of a recent survey by the American 

Heart Association found that women incorrectly perceive their risk of dying from breast 

cancer to be greater than their risk of dying from heart disease (American Heart Associa- 

tion, 2000; Mosca et al., 2004). In response to such concerns, 14 percent of breast imag- 

ing facilities offer online interpretation of mammograms (films are interpreted immedi- 

ately, rather than batch read later), although it is not medically necessary (Farria et al., in 

press). A retrospective study of women who had received false-positive mammogram re- 

sults found that those who obtained an immediate onsite diagnostic evaluation experi- 

enced less stress on average than those who received their results later and had to return 

for a diagnostic workup (Lindfors et al., 2001). However, it is also interesting to note that 

a similar survey-based study found that more women prefer to have their mammograms 

receive a double reading, despite a delay in receiving the result, than to have their films 

interpreted immediately, but only once, by an onsite physician (Hulka et al., 1997). 

In the highly charged atmosphere surrounding mammography, it is perhaps not 

surprising that interpreting physicians are the most frequently named parties in lawsuits 

concerning missed breast cancer diagnoses (Physician Insurers Association of America, 

2002). For example, 55 percent of breast imaging practices that responded to a 2003 So- 

ciety of Breast Imaging survey of more than 550 U.S. practices reported involvement in 

at least one lawsuit during the previous 5 years (Farria et al., in press). National data indi- 

cate that the costs of settlements and judgments in mammography cases nearly doubled 

between 1995 and 2002, to reach an average of $346,000.16
 

Being found liable for misinterpreting a mammogram usually increases radiolo- 

gists' malpractice insurance premiums. It can also limit the number of malpractice insur- 

ance companies willing to insure the radiologists to the point where some cannot afford 

or are able to acquire malpractice insurance. In addition, a previous malpractice claim 

against a radiologist can render the physician ineligible to contract with a managed care 
 
 

16 Personal communication, C.S. Bernstein, Research Associate, Physician Insurers Association of 
America, July 14, 2004. 
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organization or lead to severance of medical hospital staff credentialing (Berlin, 2003). A 

number of states also now post information regarding medical malpractice settlements 

and awards in publicly accessible Internet databases (Adams, 2003) (for more detail on 

medical malpractice issues, see Chapter 5). 

Given the risk of missing a cancer and the possibility that such an oversight can 

lead to a lawsuit, it is perhaps not surprising that some radiologists and residents are re- 

luctant to interpret mammograms. Twenty-seven percent of respondents to the 2003 SBI 

survey indicated that the threat of lawsuits decreased their willingness to do breast imag- 

ing, and 50 percent believed that this threat made staffing their practices more difficult 

(Farria et al., in press). Responding breast imagers ranked malpractice lawsuits the top 

factor deterring potential fellows from entering breast imaging, followed by stress, regu- 

lation, and low salary. Each of these factors was identified by more than 60 percent of 

respondents; malpractice was cited by 93 percent of respondents. 

Another survey of practicing radiologists (Elmore et al., in press) also indicates that 

medicolegal liability is a common concern. This cross-sectional study found that ap- 

proximately half (53 percent) of the radiologists reported a prior medical malpractice claim, 

with 18 out of 124 reporting mammography-related claims.17 Radiologists who were older 

and those who had more years in clinical practice were both significantly more likely 

to report a prior medical malpractice claim, which may be due to the level of exposure over 

time to lawsuits. The majority of radiologists sued (81 percent) reported the experience 

to be very or extremely stressful. Three out of four radiologists (76 per- cent) either agreed 

or strongly agreed that they are concerned about the impact medical malpractice is having 

on their practice of mammography. In addition, about one-quarter of radiologists surveyed 

said they considered withdrawing from interpreting mammo- grams at least on a monthly 

basis, and 16 percent considered withdrawing weekly or daily because of concerns about 

malpractice (Elmore et al., in press). Among those think- ing about leaving mammography 

on a daily, weekly, or monthly basis, there was no dif- ference by age categories (35–44, 

45–54, 55+). Radiologists more frequently considered withdrawing from mammography 

than from the practice of general radiology. 

Nonetheless, radiologists' perceptions of malpractice risk appear to be somewhat 

inflated. Radiologists in the Elmore study reported that if in the next 5 years they were to 

interpret mammograms full-time, the majority (90 percent) estimated a probability of 

greater than 10 percent that they would be sued, with 56 percent estimating the probabil- 

ity as greater than 30 percent (Elmore et al., in press). In actuality, among radiologists who 

had been practicing for at least 5 years, only 9 percent reported a mammography- related 

claim filed against them from 1997 to 2001. The majority of radiologists with a previous 

mammography-related malpractice suit thought their probability of being sued in the next 

5 years was 50 percent or higher. The majority of radiologists (61 percent) who consider 

leaving mammography on a monthly, weekly, or daily basis thought their probability of 

being sued in the next 5 years was 50 percent or higher. 
 

 
 

17 Among the 18 radiologists, a total of 24 prior mammography-related claims were noted (one prior 
claim n=13 radiologists, two claims n=4, three claims n=1). The reason for the claim was alleged 
misinterpretation of the mammogram in 20, alleged misinterpretation of a breast ultrasound in 1, another 
clinician (nonradiologist) missing a lesion on the X-ray in 1, and unknown in 2. The majority of claims 
were either withdrawn (n=11) or settled out of court (n=9), with one claim of unknown status and three going 
to trial (one trial completed and two in progress). 
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Federal regulation and state oversight of mammography services were also cited by 

73 percent of respondents to the 2003 SBI survey as a disincentive to specialize in breast 

imaging (Farria et al., in press). Unlike other subspecialists in radiology, interpret- ing 

physicians must meet federal requirements, and they must regularly provide evidence of 

compliance. Financial and time considerations associated with that oversight histori- cally 

have not been reimbursed. 

Another factor commonly cited by radiologists as a disincentive to mammo- graphic 

interpretation is the lower rate of reimbursement compared to rates for interpret- ing other 

images (see Box 4-3 and Table 4-7). Reimbursement for interpreting screening 

mammograms is lower than that for several other radiological procedures, the majority of 

which are diagnostic examinations. For example, a radiologist who receives a profes- sional 

reimbursement of $36.38 from Medicare for interpreting screening mammography would 

receive the same amount for interpreting a unilateral diagnostic mammogram, 

$84.51 for interpreting a unilateral breast MRI, and $123.17 for interpreting a brain MRI 

with and without contrast. Interpreting physicians in hospital practices receive only this 

professional component of reimbursement; the hospital receives an additional sum, the 

technical component of reimbursement, to compensate for all other costs related to the 

procedure (see Table 4-7). Interpreting physicians in private practice receive both the 

professional and technical components of Medicare reimbursement, and may be able to 

retain some of the technical reimbursement after paying staff and overhead if their prac- 

tice costs are lower than those of a hospital.18
 

In addition, hospitals typically see a larger proportion of Medicare recipients than 

do private practices, which may refuse or cap the number of such relatively unprofitable 

patients.19 Teaching hospitals appear to be especially disadvantaged because they also tend 

to see a higher proportion of women seeking second opinions and those with diffi- cult 

diagnoses, and are therefore likely to conduct a larger proportion of diagnostic 

mammograms as compared with community facilities (IOM, 2005). A financial analysis 

of seven university-based mammography programs conducted in 1997 and 1998 deter- 

mined that all incurred financial losses, which were largely attributed to diagnostic 

mammography, in the professional component of reimbursement (Enzmann et al., 2001). 

Although Medicare only covers a portion of the women who undergo mammography, the 

above comparisons are informative because private insurers often use Medicare reim- 

bursement rates as a reference when setting their own rates. However, reimbursement for 

mammography is far from uniform, and is most profoundly influenced by the patient's 

insurance status. Recent calculations performed for the Florida mammography accessibil- 

ity study found that the average total fee for a screening mammogram in that state varies 

from $167 for women with private insurance, to $106 for uninsured women (out-of- pocket 

expense), to $89 for women on Medicare, to $46 for women on Medicaid (The Florida 

Legislature: Office of Program Policy Analysis & Government Accountability, 2004). 

Such disparities in reimbursement undoubtedly influence the accessibility of 

mammography for low-income women and the geographic accessibility of mammogra- 

phy to all women who live in communities with significant low-income populations. 
 
 

18 Personal communication, B. Monsees, M.D., Professor and Chief of Breast Imaging, Mallinckrodt 
Institute of Radiology, Washington University Medical Center, February 10, 2005. 

19 Personal communication, B. Monsees, M.D., Professor and Chief of Breast Imaging, Mallinckrodt 
Institute of Radiology, Washington University Medical Center, February 8, 2005. 

http://www.nap.edu/11308


Improving Breast Imaging Quality Standards 

Copyright National Academy of Sciences. All rights reserved. 

 

 

148 IMPROVING BREAST IMAGING QUALITY STANDARDS 
 

 
 

BOX 4-3 Reimbursement 
 

Medicare Physician Fee Schedule Overview 
 

From the time of Medicare's implementation in 1966 until 1992, the reasonable charge 
payment method was used to reimburse physicians for services provided to Medicare 
recipients. In 1992, due to rising costs and wide variations in payments, the reasonable 
charge system was replaced by the physician fee schedule. The physician fee schedule 
consists of three parts: relative value, geographic adjustment, and conver- sion factor. 

 

Relative Value: The Current Procedural Terminology (CPT) manual, published by the 
American Medical Association, assigns a code to every medical procedure performed by 
physicians. Medicare assigns each CPT code a numerical relative value unit (RVU). The 
RVU for a service compares the relative work for a physician performing that service to 
the work involved with providing other services. These comparisons are made through the 
use of the resource-based relative value scale (RBRVS). 

The RVU for each service is divided into three components: physician work, practice 
expense, and malpractice expense. Each component is assigned a separate numerical 
RVU. The physician work component measures the time, mental and technical skill, and 
stress involved with performing a service. The practice expense component measures 
office expenses, and varies based on site of service; either a facility (inpatient or outpa- 
tient hospital settings, emergency rooms, skilled nursing facilities, or ambulatory surgical 
centers) or nonfacility setting payment applies. The malpractice expense component 
measures the average insurance costs for a service; estimates are derived from mal- 
practice premiums data. 

Radiology services are further divided into technical and professional components, 
enabling more accurate payment for each aspect of a service provided. For example, a 
screening mammogram performed in a hospital outpatient setting is billed separately by 
component: The hospital receives payment for the technical component of service, while 
the physician receives reimbursement for the professional component of service. The sum 
of the professional and technical components equals the global RVU, billed when one 
entity provides both components of a service. 

The Relative Value Scale (RVS) Update Committee (RUC), composed of representa- 
tives from medical associations and specialty societies, advises the Centers for Medi- care 
and Medicaid Services (CMS) annually on potential improvements to the RVS sys- tem. 
Although the RVS generally remains unchanged each year, CMS uses the RUC 
recommendations in its statutorily required comprehensive 5-year review. 

 

Geographic Adjustment: To account for cost variations across geographic regions, CMS 
derived the geographic practice cost index (GPCI). There are currently 92 geographic 
regions defined by CMS. A separate GPCI is calculated for each component of the RVU; 
to obtain a single, geographically indexed RVU for a service, the three RVU components 
are multiplied by their respective GPCI values, and then summed. 

 

Conversion Factor: Converting a geographically indexed RVU to a reimbursement dollar 
value requires use of a conversion factor. There is a single conversion factor for all ser- 

 

Continued 
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BOX 4-3 Continued 

vices. This dollar figure is adjusted annually by CMS to ensure that reimbursement lev- 
els match current market expenses; the conversion factor for 2005 is set at $37.897. 

Mammography and Medicare 

The history of reimbursement for mammography services through Medicare is complex, 
having undergone numerous revisions in the past decade. The most important changes 
that lead to the current reimbursement system are discussed below. 

Screening Mammography: Reimbursement for screening mammography was initially set 
by congressional mandate. This flat reimbursement rate applied nationwide, regardless of 
site of service or geographic location. Passage of H.R. 4577 in December 2000 placed 
screening mammography within the purview of the Medicare physician fee schedule as of 
January 1, 2002. 

The Hospital Outpatient Prospective Payment System (OPPS): Until recently, the tech- 
nical component of screening and diagnostic mammography performed in a hospital 
outpatient department setting was paid under OPPS, not the Medicare physician fee 
schedule. OPPS was devised by CMS to standardize payment for the technical compo- 
nent of hospital outpatient services. 

Reimbursement for the technical component of mammography under OPPS was seen 
as artificially low based on a cost survey conducted by the ACR. Legislation passed 
by the 108th Congress excluded mammography services from payment under OPPS, 
thereby placing such services under the physician fee schedule as of January 1, 2005. 
This statutory change is expected to increase the reimbursement rate for mam- mography 
procedures performed in the hospital outpatient setting. 

Emerging Technologies: Digital screening and diagnostic mammography procedures 
have been reimbursed through Medicare since January 1, 2002. Historically, digital 
mammography has been reimbursed at a higher rate than its analog counterpart, largely 
due to higher associated operation costs. Computer-aided detection (CAD) technology is 
used on both film-screen and digital mammograms to facilitate interpretation. CAD has 
been reimbursed under the physician fee schedule as an add-on payment for screening 
and diagnostic mammography services since January 2004. In contrast, there is no add- 
on payment for double reading. 

2005 Mammography Reimbursement: As of January 1, 2005, payment for both screen- 
ing and diagnostic mammography services, regardless of practice setting, is provided 
through the physician fee schedule. The Medicare Physician Fee Schedule for 2005 was 
published in the Federal Register on November 15, 2004. Table 4-7 displays the most 
common mammography CPT codes, and associated reimbursement rates for 2005. 

SOURCES: Odle (2003); Congressional Research Service (2003); Thorwarth and Borgstede 
(2001); Linver (2002); Pub. L. No. 106-554; CMS (2004a); Farria and Feig (2000). 
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Thus it is apparent that for some radiology and/or breast imaging practices, par- 

ticularly hospital programs with a large proportion of patients without private insurance, 

mammograms may generate only marginal earnings. Under such circumstances, mam- 

mography may be regarded as a drain on a practice's profits; this negative perception 

may be exacerbated if obtaining malpractice insurance is difficult, or if premiums are in- 

creased because the practice provides mammography services. Among other issues re- 

lasted to malpractice insurance, which are discussed in detail in Chapter 5, tail coverage20 

for interpreting physicians may be especially expensive or hard to obtain because cancer 

occurrences may take years to become evident after a negative mammogram. 

 
STRATEGIES TO ENSURE 

AN ADEQUATE MAMMOGRAPHY WORKFORCE 

Improvements in breast imaging technology, as well as in the delivery of cancer 

screening services, could perhaps increase women's access to breast cancer screening in 

the future (IOM, 2005). Unfortunately, as indicated by the U.S. workforce projections 

described earlier in this chapter, it is unlikely that these benefits will arrive in time to 

prevent an impending shortage of interpreting physicians and mammography RTs who 

perform mammography. Three basic strategies could be used to ensure an adequate breast 

imaging workforce: increasing the number of new entrants to the field, retaining the cur- 

rent workforce, and increasing the productivity of new and existing practitioners. 
 

Training More Interpreting Physicians 

The Committee recognizes that efforts to reduce previously described disincen- 

tives for radiologists to specialize in breast imaging and for general radiologists to inter- 

pret mammograms are likely to strengthen the mammography workforce over the long 

term. Nevertheless, the Committee's recommendations focus on a variety of near-term 

incentives intended to increase access to mammography for underserved areas and popu- 

lations and to enlarge the nation's aggregate supply of interpreting physicians— especially 

breast imaging specialists––and RTs. 

The National Health Service Corps (NHSC) makes contract awards to clinicians for 

service in designated health professional shortage areas (U.S. Department of Health and 

Human Services, 2004a). In exchange for this service, NHSC participants receive funds for 

the repayment of their outstanding educational loans (up to $25,000 for each year of 

service), plus tax assistance (equal to 39 percent of the total amount of loan re- payments 

received during a tax year) (U.S. Department of Health and Human Services, 2004b). 

Expanding this program to provide loan repayment awards to appropriately qualified 

radiologists who work in underserved areas, and who spend at least half of their 

professional time in breast imaging, could improve access to mammography. This desig- 

nation would also serve to emphasize the national importance of breast imaging special- 

ists to medical students and physicians in training and would further the goals of Breast 

Imaging Centers of Excellence, as discussed in Chapter 2. 
 
 

20 Tail coverage is malpractice insurance that can be purchased after the expiration of a claims-made 
liability policy to cover claims made during an extended reporting or discovery period. Such insurance covers 
radiologists who retire (or move) who are later sued for missed diagnoses made at facilities at which they 
were formerly employed. 
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Another established means of bolstering the supply of in-demand physician spe- 

cialists is by waiving the requirement that non-U.S. resident physicians return to their 

country of origin for 2 years following training as part of the U.S. Department of State 

J-1 visa program (U.S. Department of State, 2004). Such waivers, which can be requested 

from the Department of State on a participant's behalf by either federal or state agencies 

(such as health departments), currently bring physicians to underserved areas throughout 

the country (Wisconsin Department of Health and Family Services, 2003; Hagopian et 

al., 2003; California Department of Health Services, 2004). The Committee recommends 

that J-1 visa waivers, when authorized, also be extended to appropriately qualified breast 

imaging radiologists who work in underserved areas and who spend at least half of their 

professional time in breast imaging. In order to target breast imagers to the highest need 

areas, the Health Resources and Services Administration should establish a process to 

identify and designate shortage areas for breast imaging specialists. 

The Committee also notes educational incentives such as proposals to sequence 

residency training that would expose radiology residents to breast imaging earlier in their 

education and training (Bassett et al., 2003). The SBI has developed a curriculum for 

resident education in breast imaging intended to provide guidance to academic 

chairpersons, list key topics for residents, and specify critical material that practicing 

radiologists need to know (The Society of Breast Imaging, 1999–2005; Feig et al., 2000); 

these guidelines could provide the basis for a more specialized “fast track” for breast 

imaging that could be created within existing radiology fellowship programs, similar to 

existing combined training programs for nuclear medicine and diagnostic radiology 

(American Board of Nuclear Medicine, 2004). Alternatively, a new breast imaging 

subspecialty could be developed. For example, a breast imaging specialty with a 3-year 

residency independent of the general radiology track could attract physicians to the field, 

as does the breast surgery subspecialty recently launched by the Society of Surgical 

Oncology. However, establishing a breast imaging subspecialty would require the creation 

of a new credentialing organization. Moreover, the new subspecialty could face 

underpopulation if medical students are reluctant to commit to such a narrow (and presently 

unpopular) area of specialization. 

Finally, the Committee notes that breast imaging specialists must make an effort 

to promote their field if it is to grow. They need to share their enthusiasm for the spe- cialty 

with medical students and radiology residents, and explain their reasons for choos- ing and 

remaining in their field. 
 

Retaining Skilled Practitioners 

The existing supply of radiologists who read mammograms at a high level of in- 

terpretive performance is a valuable resource. To invest in efforts to increase the number 

of entrants into this specialty without also addressing early departures from the existing 

workforce would be counterproductive. 

Efforts directed at retaining already highly skilled practitioners, even for part-time 

work, may represent a cost-effective means to maintaining access to high-quality breast 

imaging services. For example, radiologists who wish to work part-time may find it diffi- 

cult to choose breast imaging as a specialty because malpractice costs are not adjusted for 

less than full-time work. When such personnel approach retirement, encouraging them to 

continue reading mammograms part-time could ease the projected workforce shortage. 
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Possible incentives, described in Chapter 5, could include providing pro-rated malprac- 

tice and reduced-rate malpractice tail coverage (see footnote 20) insurance for such prac- 

titioners, who currently pay as much for these policies as their full-time counterparts. In 

recognition of the significant workload for mammography staff associated with MQSA 

compliance, as well as the heretofore uncompensated expense of compliance for mam- 

mography facilities, the Committee also recommends that reimbursement rates for mam- 

mography be increased to reflect these costs. Historically the costs of regulatory compli- 

ance have not been factored into reimbursement, placing a considerable financial burden 

on mammography facilities; however, successful programs in other countries such as the 

United Kingdom depend on funding to cover quality assurance activities (Perry, 2004). 

Moreover, the new audit procedures proposed earlier in this report (Chapter 2) will fur- 

ther increase the workload and costs associated with MQSA compliance. 
 

Increasing Workforce Productivity 

As an additional balance to its recommended expansion of the medical audit re- 

quirement for mammography interpretation, and in order to make the most effective use 

of the existing supply of well-trained breast imaging specialists, the Committee also rec- 

ommends the development and expansion of roles for other members of the mammogra- 

phy workforce. This includes support for the training of radiologist assistants (RAs; see 

Box 4-1) and the exploration of possible new roles for these professionals in breast imag- 

ing; it also includes innovative staffing configurations in breast imaging facilities that could 

enable nontechnical personnel to take on appropriate responsibilities in quality con- trol and 

administration. As a first step, demonstration projects could test the performance of both 

RAs and nontechnical personnel in a variety of responsibilities and tasks. 

 
Integrating Radiologist Assistants into Breast Imaging 

Increasing demands on radiologists—as well as the need to establish a career path 

by which to attract and retain RTs—have been recognized by the American College of 

Radiology and American Society of Radiologic Technologists, which recently collabo- 

rated to develop training and practice guidelines for a new type of physician extender, the 

radiologist assistant (Advanced Practice Advisory Panel, 2002; Williams and Short, 2004; 

RSNA, 2004a). Similar professionals such as physician assistants (PAs) and nurse 

practitioners have come to play key roles in other medical specialties, but this trend has 

largely bypassed radiology, which employs less than 0.5 percent of all PAs (Dunnick, 

2004). Training programs, for which experience as an RT is a prerequisite, were recently 

initiated at Loma Linda University, Midwestern State University, the University of North 

Carolina, and the University of Medicine and Dentistry in New Jersey; eight additional 

institutions are also developing RA programs (Williams and Short, 2004; Dunnick, 2004). 

The RA's duties will include patient management; assisting radiologists with in- 

vasive procedures; conducting, monitoring, and tailoring certain routine procedures under 

direct supervision by a radiologist; and communicating results to referring physicians. They 

are not allowed to perform interpretations (preliminary, final, or otherwise) (Wil- liams and 

Short, 2004). Maximizing the potential role of RAs in breast imaging could improve the 

quality of services as well as facility productivity and efficiency. In addition, 
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should MQSA eventually be amended to require double reading for mammograms, the 

resulting increase in workload for radiologists could potentially be eased, and the cost- 

effectiveness of double reading increased, by permitting nonphysician clinicians (e.g., 

radiologist assistants, radiologic technologists, nurse practitioners, physician assistants, 

etc.) to serve as second readers under the direct supervision of interpreting physicians. 

Based on evidence from several studies evaluating the interpretation of screening mam- 

mograms by RTs working under the supervision of board-certified radiologists (Sumkin 

et al., 2003; Wivell et al., 2003; Casey, 2003), the IOM report Saving Women's Lives (2005) 

recommended that mammography facilities “enlist specially trained non-physician 

personnel to prescreen mammograms for abnormalities or double-read mammograms to 

expand the capacity of breast imaging specialists.” Immediately following the June 2004 

release of Saving Women's Lives, the ACR expressed strong opposition to technologists 

reading screening mammograms (Brice and Kaiser, 2004). However, it should be stressed 

that the previous IOM Committee did not recommend that technologists serve as the sole 

readers of any mammograms, but rather as second readers—thus all mammograms would 

still be read by a physician. 

The existence of a precedent for according comparable responsibility to non- 

physicians in the United States should also be noted: the routine interpretation of cervical 

cancer screening tests. Papanicolaou slide interpretation is carried out largely by non- 

physician cytotechnologists under the supervision of a physician. Physicians are required 

to be onsite to provide technical oversight of the testing staff, and all gynecologic slide 

preparations positive for cell abnormalities must be confirmed by physicians before pa- 

tient results are released (42 C.F.R. § 493). Analogous to mammography facilities, labo- 

ratories and personnel that perform Pap tests must adhere to quality assurance regulations 

stipulated by The Clinical Laboratory Improvement Amendments (CLIA), passed by 

Congress in 1988. CLIA established standards for all clinical laboratories to “ensure the 

accuracy, reliability, and timeliness” of clinical test results (Box 4-4). CLIA is user-fee 

funded; laboratories are responsible for the cost of registration, compliance, and surveys. 

The Centers for Medicare and Medicaid Services oversees registration, fee collection, 

surveys, enforcement, accreditation, and proficiency testing for all laboratories under CLIA 

(CMS, 2004b). 

The current IOM Committee concurs that the potential benefits provided by a 

second reading of screening mammograms by an experienced and well-trained nonphysi- 

cian clinician, supervised by a licensed, MQSA-qualified interpreting physician, could be 

significant. In order to better characterize potential benefits and risks, the Committee rec- 

ommends the implementation of demonstration programs to evaluate the potential contri- 

bution of nonphysicians to the double reading of screening mammograms. These pro- 

grams will require careful design in order to ensure women's participation. 

 
Improving Workplace Design and Organization 

The incorporation of key elements of successful breast cancer screening programs 

in other countries, including centralized expert interpretation of all breast imaging mo- 

dalities and a thorough quality assurance process, could increase the quality and effec- 

tiveness of breast cancer detection in the United States. Such improvements are discussed 

throughout this report, and are collected in the description of Breast Imaging Centers of 
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BOX 4-4 CLIA Regulation of Pap Testing 
 

The Clinical Laboratory Improvement Amendments (CLIA) regulations define standards for 
laboratories performing clinical tests. Quality standards for cytology laboratories performing 
Pap testing are described below. 

 

I. Certificates 
a. Registration Certificate: Required initially for all laboratories performing nonwaived 

tests, requires paid fee, and is valid for 2 years, or until the Department of Health and 
Human Services (HHS) compliance inspection, whichever is shorter. 

b. Certificate of Compliance: Issued after successful completion of HHS compliance in- 
spection. Certification requires a paid fee, is valid for 2 years, and can be renewed. 
Laboratories undergo announced or unannounced inspections by HHS biannually to 
ensure compliance. 

c. Certificate of Accreditation: Issued in lieu of a Certificate of Compliance to laboratories 
certified through a private, not for-profit accrediting program approved by HHS. Labo- 
ratories undergo random sample validation inspections, conducted randomly by HHS 
to validate the accrediting process. HHS monitors inspection and proficiency testing 
data from accredited labs. Certificate is valid for 2 years, requires paid fee, and is re- 
newable. Failure to meet accreditation standards results in full compliance review by 
HHS. 

II. Proficiency testing 
a. Overview: A laboratory must enroll in HHS-approved proficiency testing (PT) pro- 

grams for each specialty for which it seeks certification. HHS uses PT data to meas- 
ure laboratory compliance; PT data are available to the public. 

b. General requirements: PT samples must be tested in the same manner by the same 
personnel as patient samples. Communication between laboratories on PT samples 
is forbidden. 

c. Pap cytology: Personnel (cytotechnologists and technical supervisors) are tested once 
per year via announced or unannounced testing events. 

i. Test overview: Sample slides provided by the PT program are distributed to cy- 
tology laboratories. Individual responses are collected and compared with the 
predetermined consensus agreement from at least three physicians certified in 
anatomic pathology. 

ii. Scoring: Slides are graded individually. Scoring rewards or penalizes partici- 
pants in proportion to the distance of their answers from the correct response, 
and is weighted in proportion to severity of sample lesion. Personnel must 
achieve a PT score of 90+ to pass. 

iii. Compliance: Two hours to complete the basic 10-slide proficiency test. 
iv. Failure. 

1. First failure: Retested with an additional 10 slides. 
2. Second failure: Mandatory remedial training and education followed by a 

4-hour, 20-slide test. All gynecologic slides evaluated subsequent to no- 
tice of failure must be reviewed and documented until the 20-slide retest 
is taken. 

3. Third failure: Personnel must cease examination of gynecologic slides, and 
must complete 35 hours of formal continuing education until effective 
completion of 20-slide test. 

Continued 
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III. Quality systems 
a. Preanalytic, analytic, and postanalytic systems: Laboratories must adhere to standards 

for all phases of the testing process. 
b. Cytology analytic systems: 

i. Written policies: Laboratories must establish written policies for detecting errors in 
performance, including review of slides determined to be negative for cell abnor- 
malities, comparison of clinical information with prior cytology reports, statistical 
laboratory evaluation, and evaluation of each individual interpreting slides against 
the laboratory's overall performance. 

ii. Workload limits: Technical supervisors establish limits for laboratory personnel, not 
to exceed examination of 100 slides in 24 hours. 

iii. Oversight: Technical supervisors must confirm each gynecological examination in- 
terpreted to exhibit cell abnormalities (e.g., malignancy). 

IV. Personnel 
a. Laboratory director: Must be a doctor of medicine, osteopathy, or podiatry, licensed in 

the state, with certification in anatomic or clinical pathology and significant laboratory 
experience. Responsible for overall operation and administration of the laboratory. 

b. Technical supervisor: Must be a doctor of medicine or osteopathy licensed by the state. 
Responsible for technical and scientific oversight of the laboratory. 

c. Clinical consultant: Must qualify as a laboratory director. Provides consultation on ap- 
propriateness of tests ordered and interpretation of results. 

d. Cytology general supervisor: Must be qualified as a technical supervisor or have 3 
years of full-time experience in the preceding 10 years. Responsible for daily oversight 
of laboratory operation; must be accessible to provide onsite assistance. Must docu- 
ment all cytology cases he or she examines or reviews. 

e. Cytotechnologist: Must be state licensed. Responsible for interpretation results of each 
gynecologic cytology case examined or reviewed. 

f. Testing personnel: Must be state licensed. Responsible for specimen processing, test 
performance, and reporting test results. 

V. Inspection 
a. Basic inspections: The Centers for Medicare and Medicaid Services (CMS) or a CMS 

agent may interview personnel, require the facility to analyze test samples, observe 
personnel performing all phases of the testing process, or examine records and data. 

b. Compliance inspections: Laboratories issued a Certificate of Registration are subject 
to initial compliance inspections. Subsequent inspections are conducted on a biennial 
or more frequent basis as necessary to ensure compliance. 

c. Certificate of Accreditation inspections: CMS conducts validation and complaint in- 
spections at labs operating under a Certificate of Accreditation. CMS may conduct a 
full review if there is evidence of noncompliance. 

VI. Enforcement/sanctions 
Sanctions against laboratories with noncompliance violations include suspension, limita- 
tion, or revocation of CLIA certificate; Medicare payment approval cancellation; directed 
plans of correction; civil money penalties; and onsite monitoring. 

SOURCE: 42 C.F.R. § 493 (2003). 
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Excellence in Chapter 2; similar recommendations were also made in Saving Women's 

Lives. These same attributes—centralized, high-volume interpretation and ex-parties in 

nonmammographic imaging—may also make Breast Imaging Centers of Excellence at- 

tractive places to work. 

Such centers could offer breast imagers the opportunity to use diverse skills, 

rather than focusing solely on mammography. These multidisciplinary environments 

should foster networking and feedback among practitioners with a common interest in 

breast health—practices that are not only likely to increase job satisfaction for radiolo- gists 

and radiologic technologists, but which also appear to encourage accuracy in mam- 

mogram interpretation (Beam et al., 2003; Maguire, 2003). The continuity among screen- 

ing, diagnosis, and treatment at breast health centers could also facilitate quality assurance, 

allowing it to become a more natural part of workflow and less of a burden. 

A structure for organizing such multidisciplinary breast units throughout Europe 

was proposed in a 2000 position paper by the European Society of Mastology (European 

Society of Mastology (EUSOMA), 2000). This document established guidelines intended 

to convert existing, heterogeneous practices into a unified system with strong standards for 

the diagnosis and treatment of breast cancer (Mansel, 2000). While breast cancer ex- perts 

in both Europe and the United States applauded the proposal's overall aims— ensuring 

prompt and efficient diagnosis of breast cancer by specialists—they also ex- pressed 

concern with the inflexibility of the proposed requirements, including the roles and 

protocols prescribed for the core members of the breast care teams (Silverstein, 2000; 

Mansel, 2000). These objections make clear that specialization in and of itself is not a 

prescription for job satisfaction, particularly in the United States, where physicians highly 

prize their right to individual judgment (Silverstein, 2000). 

 
Increasing Administrative Efficiency 

If RTs and interpreting physicians are to maximize their productivity, they should 

be able to focus their efforts on image interpretation and performing interventional breast 

imaging procedures, undistracted by administrative tasks. Administrative personnel, data 

entry personnel, and others could make an important contribution by taking on nontech- 

nical responsibilities in quality control and administration. The Committee therefore rec- 

ommends support for demonstrations to evaluate the roles of such nontechnical personnel 

in mammography, and to assess the costs and benefits of alternative staffing configura- 

tions on the efficiency, productivity, and quality of breast imaging services. 

 
SUMMARY AND CONCLUSIONS 

Because early detection of occult breast cancer is a key element for reducing breast 

cancer morbidity and mortality, it is important to accurately monitor the capacity of 

mammography services and to ensure adequate access for women. The paucity of ro- bust 

national and regional data on the supply of and demand for mammography services 

necessitated an assessment of the mammography workforce based on estimates and pro- 

jections and informed by anecdotal and regional reports of unfilled positions, facility clo- 

sures, wait times, and barriers to access. Barring changes that would decrease demand, 

demographic projections predict that access to mammography is likely to become in- 
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creasingly limited, particularly in light of trends in training and employment for both in- 

terpreting physicians and RTs. The most severe restrictions in access will probably occur 

among currently underserved populations, including low-income women. 

Clearly, data on the national mammography workforce, volume of services, and 

capacity should be routinely collected and analyzed, both in order to determine the status 

quo and to plan for the future. The Committee recommends that FDA address this need 

by collecting the relevant data during the annual inspection and using unique identifiers 

for all certified physicians, technologists, and medical physicists. The Health Resources 

and Service Administration should analyze this data to produce routine reports on the 

volume of mammography services by region, state, and type of service. 

There is an urgent need to begin data collection immediately because it will take 

several years to identify trends. If the fragile stability of the breast imaging workforce 

moves toward crisis, data will be needed to react swiftly and effectively. Tracking mam- 

mography capacity will also be very important to monitor the impact of the new regula- 

tions and voluntary programs recommended in this report. There is always potential for 

unintended consequences of changes designed to improve quality. For example, it is pos- 

sible that mammography facilities that lack the resources to participate in the voluntary 

advanced audit program or to seek designation as a Center of Excellence, as described in 

Chapter 2, might unfairly be viewed as providing substandard care by patients and insur- 

ers, and thus could see their patient base and income decrease This could lead to facility 

closures and reduce access, especially among women who lack the means to travel and 

pay for services. Likewise, the added costs of the proposed new medical audit proce- 

dures, whether covered by increased reimbursements or not, could disproportionately af- 

fect access by low income women. 

Initiatives to expand the mammography workforce face a spectrum of factors that 

discourage today's radiology residents from choosing breast imaging as a subspecializa- 

tion in radiology and general radiologists from interpreting mammograms. Strategies 

proposed here to ease these problems focus on increasing the number of entrants to the 

field of breast imaging and their employment in underserved communities and on retain- 

ing skilled breast imagers. The first of these aims could be advanced through existing 

loan repayment and J-1 visa waiver programs. The second could be achieved by encour- 

aging federal and state agencies and health care payers to develop incentives to recruit 

and retain skilled breast imagers, for example through support for part-time interpretation 

of mammograms. Establishing reimbursement rates for mammography that reflect the 

workload and expense of adhering to requirements of MQSA, as recommended in Chap- 

ter 2, would also have a positive impact on the workforce. 

Improvements in workplace organization and effectiveness could act in a variety 

of ways to increase access to mammography, by simultaneously boosting recruitment, 

retention, and productivity in the breast imaging workforce. 
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