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Abstract 

Purpose/Objectives: Intensity modulated radiation therapy (IMRT) is a unique RT modality that allows for improved 

dose conformality as compared with traditional RT. Although IMRT has been associated with improved toxicity 

profiles in certain disease sites, many patients can still be safely and effectively treated with more traditional and less 

costly modalities. In this study, we sought to examine the variation in IMRT utilization among radiation oncology 

providers in the United States treating Medicare patients.  

 

Materials/Methods: The Medicare Physician and Other Supplier Public Use File (POSPUF) was queried for 

radiation oncologists practicing during the year 2014. Healthcare Common Procedural Coding System (HCPCS) 

codes were gathered for each provider with codes 77295, 77305, 77310, 77315, and 77321 designated as conventional 

RT planning and code 77301 designated as IMRT planning. Providers who had billed ten or less IMRT planning 

codes (n=1,507) were excluded from analysis.  

 

Results: A total of 2,759 radiation oncologists met inclusion criteria. The top 20% of utilizers of IMRT accounted for 

43.7% of IMRT plans.  The median number of total IMRT plans among all providers was 26 (mean 33.4, SD 26.2, 

range 11 to 321) with a median IMRT utilization rate of 36% (mean 43%, SD 25%, range 4% to 100%).  On 

multivariate analysis, technical fee billing and freestanding practice were associated with an increased number of total 

IMRT plans, an increased rate of IMRT use, and an increased number of IMRT plans per beneficiary. Moreover, male 

gender, medical school graduation during year 2000 or later, location outside of a large metropolitan area, and 

practice in the South were all associated with an increase in one or more metrics of IMRT use. Significant variation in 

IMRT use existed between individual states. The top ten utilizers of IMRT (by number of total number of plans) 

billed a mean 227 IMRT plans with 1.49 plans per beneficiary (as compared to a median among all providers of 1.02 

plans per beneficiary). Of these ten individuals, all had billed technical fees and practiced in nonacademic 

freestanding clinics.  

 



Conclusions: Freestanding practice and technical fee billing were independently associated with an increase in IMRT 

utilization. While the majority of providers had a relatively low utilization rate, a small group of outliers shared a 

number of common demographic and practice-based characteristics.  

 

 

 

Introduction 

Intensity modulated radiation therapy (IMRT) is a unique RT modality that improves dose conformality as compared 

with conventional RT. In contrast to other forms of external beam RT (EBRT) that utilize static radiation fields with 

minimal modulation, IMRT involves the modulation (or intensity variation) of individual photon beams throughout a 

single fraction of treatment. Such modulation combined with complex algorithms and inverse-planning techniques 

leads to dose distributions not possible with other forms of EBRT. IMRT thus allows a treatment team to target a 

tumor with greater precision with the possibility of dose escalation at the tumor site and/or improved sparing of 

surrounding normal structures.  

 

IMRT became available for clinical use in the mid-1990s and has been liberally adopted in the treatment of a variety 

of cancers with recent utilization rates now nearing forty percent [1, 2]. It has become standard in the treatment of 

several disease sites [3-5] with a well-documented improved side effect profile in the treatment of both prostate [6] 

and head and neck (H/N) cancers [7-9].   However in many disease sites, the benefits of routine IMRT use are less 

well established. Among the top twelve causes of solid cancers in the United States [10], the current NCCN 

guidelines [11] recommend exclusive use of highly conformal RT techniques such as IMRT only in prostate cancer. 

The guidelines present IMRT as a potential alternative to less conformal but acceptable EBRT techniques in the 

treatment of liver, pancreas, breast, and thyroid cancers while suggesting it be reserved for unique clinical scenarios in 

colorectal cancer, lung cancer, and non-Hodgkin’s lymphoma.  

 



There are some disadvantages to ubiquitous IMRT utilization. Foremost, the technical nature of IMRT necessitates 

complex treatment planning software, specialized equipment, and extensive dosimetry and physics support, leading to 

an overall cost of nearly twice that of conventional RT [12-14].  Second, while IMRT spares normal structures from 

high dose radiation, a larger volume of normal tissue is inevitably exposed to low dose radiation with emerging 

implications including beam path toxicity and the potential for second malignancies [15-18].  

 
It is thus prudent to examine trends of IMRT utilization across radiation oncology providers in the United States (US).  

The Medicare Physician and Other Supplier Public Use File (POSPUF) was first created in 2014 by the Centers for 

Medicare and Medicaid Services (CMS) and contains data on services rendered by physicians to Medicare 

beneficiaries in the US. Within the field of radiation oncology, it has recently been used to show variation in 

Medicare reimbursement [19, 20] and rates of stereotactic body RT (SBRT) utilization [21]. In this study, we used the 

POSPUF to analyze the variability in IMRT utilization among radiation oncology providers in the treatment of 

Medicare beneficiaries in the US.  

 

Methods 

 

Provider Dataset  

The 2016 release of the POSPUF covers all Medicare part B services provided during the calendar year 2014 and 

includes information on provider demographics, practice-based characteristics, and frequency of Healthcare Common 

Procedural Coding System (HCPCS) code utilization [22]. Using POSPUF, we identified 4,266 radiation oncology 

providers (provider type = radiation oncology / radiation therapy; entity type = individual) practicing in the US during 

the calendar year 2014. Of note, in an attempt to preserve patient privacy, the file excludes HCPCS codes for services 

rendered 10 or fewer times by an individual provider. These services are thus not captured by the dataset.  

 

HCPCS codes were organized as follows: 77295 (3-dimensional RT plan), 77305 (isodose RT plan, 1 or more ports, 

single area), 77310 (isodose radiation therapy plan, 3 or more ports, single area), 77315 (isodose RT, complex), and 

77321 (RT total body port plan) as conventional RT planning codes; and 77301 (management of modulation RT) as 



an IMRT planning code. While these planning codes can be billed more than once during a treatment course 

depending on the indications, the POSPUF records the total number of services rendered by provider as well as 

number of services for distinct beneficiaries (the latter excluding services rendered more than once for an individual 

patient). Rates of IMRT utilization were determined by calculating number of IMRT planning codes per sum of 

IMRT and conventional RT planning codes. SBRT, stereotactic radiosurgery, proton therapy, and brachytherapy were 

thus not included in this analysis. Providers were designated as having billed for technical fees if they submitted 

HCPCS codes 77413/77414 (RT delivery) or 77418 (IMRT delivery). Providers who had billed 10 or less IMRT 

codes and were thus not captured in the POSPUF dataset (n=1,507) were excluded from analysis.  

 

Provider and Practice Characteristics 

Providers were grouped into four geographic regions based on state of practice. Rurality of practice was determined 

similar to the methodology presented by Vu et al [19], by converting the listed zip codes to corresponding Federal 

Information Processing Standards (FIPS) county codes. FIPS codes were then linked to the Rural-Urban Continuum 

database published in 2013 by the US Department of Agriculture (USDA) Economic Research Service [23]. Rurality 

was assigned by county population size as follows: large metropolitan if greater than 1 million, mid-sized 

metropolitan if between 250,000 and 1 million, small metropolitan if less than 250,000, or nonmetropolitan. County-

level poverty rates and median incomes were determined using the US Census Bureau poverty and income county 

estimates for 2015 [24]. Provider practice was designated as facility (place of service = facility) or freestanding (place 

of service = non-facility). Per CMS methodological overview [25], facility designation includes inpatient and 

outpatient hospital-based care while non-facility designation generally indicates a non-hospital freestanding 

physician’s office. Data on medical school graduation dates was linked using the Medicare Physician Compare 

database [26]. Given the rapid surge of IMRT use from 2002 and 2004 [3], medical school graduation in year 2000 

(suggesting residency training in radiation oncology between years 2001 and 2005) was selected as an appropriate 

division between providers training pre and post widespread adoption of IMRT. Lastly, the American Society for 

Radiation Oncology (ASTRO) directory was queried for those who self-identified their primary employer as an 



“Academic / University System” [27]. These providers were coded as academic, while those who did not self-identify 

as such were labeled as non-academic. 

 

Statistical Analysis 

The two group mean-comparison test (t-test), one-way analysis of variance, and Pearson’s chi square statistic were 

used to assess significance of difference on univariate association. Multivariate linear regression models were used to 

determine the association between IMRT use and provider/practice characteristics and were adjusted for gender, year 

of medical school graduation, academic practice, technical fee billing, place of service, county income and poverty 

levels, rurality, region, and density of providers. The estimated coefficient is reported. A sensitivity analysis 

comparing providers billing ten or fewer IMRT codes (excluded from main analysis) to providers who had billed 

more than ten IMRT codes (including in main analysis) was performed using a multivariate logistic regression model 

and revealed associations similar to those found in the main analysis. Statistical tests were based on a two-sided 

significance level and considered to be statistically significant at a p-value ≤ 0.05. Data analysis was performed using 

Stata/IC statistical software (version 12.1; STATA, College Station, TX).  

 

Results 

 

A total of 2,759 radiation oncologists met inclusion criteria. Of all providers, the majority was male (80%) and did not 

self-identify as practicing in an academic setting (78%). Less than half had billed technical fees (41%) and nearly 

two-thirds (66%) practiced in a hospital-based or facility setting. More than half of providers practiced in a large 

metropolitan area (54%) while only 8% practiced in areas designated non-metropolitan. By region, 36% of providers 

practiced in the South, 24% in the Midwest, 20% in the Northeast, and 19% in the West (Table 1). 

 

The median number of total IMRT plans among all providers was 26 (mean 33.4, SD 26.2, range 11 to 321). Factors 

associated with an increased number of total IMRT plans on univariate analysis included male gender, medical school 

graduation prior to year 2000, nonacademic practice, technical fee billing, freestanding practice, location outside a 



large metropolitan area, practice in a county with 20 or less radiation oncologists, and practice in the South (Table 

1)(p<0.05). 

 

Among all providers, the median utilization rate of IMRT was 36% (mean 43%, SD 25%, range 4% to 100%). Factors 

associated with higher rates of IMRT use on univariate analysis included male gender, academic practice, technical 

fee billing, freestanding practice, location in a large metropolitan area, and practice in a county with 21 or more 

radiation oncologists  (Table 1)(p<0.05). 

 

The median number of IMRT plans per distinct Medicare beneficiary among all providers was 1.02 (mean 1.07, SD = 

0.17, range 1.00 to 3.73). Factors associated with billing a higher number of IMRT plans per beneficiary on univariate 

analysis included nonacademic practice, technical fee billing, freestanding practice, location in a non-metropolitan 

area, practice in a county with five or less radiation oncologists, and practice in the West. Practice in a county with a 

median income above $60,000 or a poverty rate below 14% was associated with fewer plans per beneficiary (Table 

1)(p<0.05).  

 

IMRT utilization varied widely by state of practice (Table 2)(Figure1). The highest number of IMRT plans per 

provider were seen among providers in Wyoming (98.3 IMRT plans), Florida (50.7 plans), and Mississippi (49.4 

plans) while the fewest plans per provider were seen in Montana (17.1 plans), Utah (19.1 plans), and Alaska (21.0 

plans). The highest rates of IMRT were among providers in North Dakota (61%), Wyoming (60%), and Florida (57%) 

while the lowest rates of IMRT were among providers in Delaware (22%) and Idaho (26%). The highest number of 

IMRT plans per beneficiary were among providers in Wyoming (2.028 IMRT plans per beneficiary), Mississippi 

(1.183 plans), and Arkansas (1.174 plans) while the fewest IMRT plans per beneficiary were seen in Montana (1.000 

IMRT plans per beneficiary) and Vermont (1.016 plans). 

 



On multivariate analysis, technical fee billing and freestanding clinic practice were independently associated with a 

higher number of total IMRT plans, IMRT utilization rate, and IMRT plans per distinct beneficiary. Male gender was 

associated with both an increased total number of IMRT plans and an increased rate of IMRT utilization. Graduation 

in the year 2000 or later was associated with a higher rate of IMRT utilization. Nonacademic practice was associated 

with a higher number of total IMRT plans but a lower rate of IMRT utilization. Practice outside of a large 

metropolitan area was associated with a higher number of total IMRT plans as well as a higher number of IMRT plans 

per beneficiary compared to those practicing within large metropolitan areas. Practice in the South was associated 

with a higher total number of IMRT plans but showed no correlation with rate of IMRT use or number of IMRT plans 

per beneficiary (Table 3)(p<0.05).  

 

Individual and county-level variation in IMRT use exists (Figure 2). The top 20% of utilizers of IMRT accounted for 

43.7% of IMRT plans. The top ten utilizers (by total number of IMRT plans) billed a mean 227 IMRT plans during 

2014 with an IMRT utilization rate of 64% and 1.49 plans per distinct beneficiary. All ten of these providers were 

male, had billed technical fees, and practiced in a nonacademic freestanding clinic. All ten practiced outside of large 

metropolitan areas and eight of the ten practiced in the South. These ten providers were reimbursed by Medicare an 

average of $3.24M (median $3.52M) (Table 4).  In an effort to evaluate for shared billing among partners in practice, 

utilization and reimbursement rates were collected for each partner in practice with one of the top ten utilizers. These 

partners of the top 10 utilizers billed a mean 156 IMRT plans during 2014 with an average Medicare reimbursement 

of $2.38M (median $2.35M). 

 

 

Discussion 

In this analysis, we demonstrate variation in IMRT utilization among radiation oncology providers in the United 

States treating Medicare patients during the year 2014. Using the POSPUF, we found that practice in a freestanding 

practice and technical fee billing were independently associated with an increase in 1) total number of IMRT plans, 2) 



rate of IMRT utilization, and 3) number of IMRT plans per each distinct beneficiary.  In addition, male gender, 

medical school graduation during year 2000 or later, location outside of a large metropolitan area, and practice in the 

South were associated with one or more metrics of increased IMRT use. Moreover, a small group of outliers were 

found to share a number of common demographic and practice-based characteristics, with each of the top ten utilizers 

of IMRT having billed technical fees and practicing in nonacademic freestanding clinics located outside of large 

metropolitan areas. 

 

The POSPUF was created in 2014 by the Centers for Medicare and Medicaid Services as part of an ongoing effort to 

increase transparency of the American health care system. Prior to its release, disclosure of Medicare payments to 

individual physicians was strictly prohibited. Its release was met with national publicity and scrutiny as investigators 

analyzed trends and patterns in physician payments. For example, large news media outlets published on the 

disproportionate receipt of Medicare payout, highlighting that the top 2% of providers received nearly one-quarter of 

Medicare payments [28, 29] and that thousands of physicians earned more than half of a million Medicare dollars for 

a single service or procedure [30]. Many healthcare leaders and physicians cautioned that a lack of context and 

understanding of the data could lead to over-simplified or inaccurate conclusions. Specifically, the POSPUF is 

restricted to services rendered for Medicare patients and may reflect only a small portion of a physicians practice, 

some of which may share billing under one provider.  Likewise, many services are billed under a facility instead of 

the individual provider. Moreover, the data does not take into account patient outcomes, quality of care, conditions 

being treated, or severity of disease [31, 32].  

 

Despite these limitations, the release was generally regarded by those in the medical community as an important step 

to improve transparency and understanding of US healthcare spending [33].  The POSPUF dataset has been used to 

explore variability in spending in several medical fields including neurology, urology, dermatology, otolaryngology, 

cardiology, allergy and immunology, ophthalmology, and orthopedic surgery [34-40]. Within the field of radiation 

oncology, there are to our knowledge three previously published or presented analyses of the POSPUF data set which 

demonstrate variation in rates of Medicare reimbursement by geographic and practice-based factors [19, 20], identify 



clear outliers with respect to patterns of high-cost billing [19], and present demographic factors associated with use of 

SBRT utilization [21].  

 

Variability in rates of IMRT use among radiation oncology providers has previously been demonstrated. For example, 

a 2012 Michigan-based registry found wide variation in IMRT utilization by radiation center, ranging from 23% in 

the lowest-use centers to 96% in the highest-use centers [2]. Several SEER-Medicare population-based studies have 

demonstrated geographic variation in IMRT use for the treatment of specific disease sites [14, 41-44], finding higher 

rates of IMRT treatment among patients living in the West [14, 42, 43] and in regions with favorable IMRT 

reimbursement policies [41]. These studies, however, were generally limited to select populations or disease sites.  

 

Our analysis is unique in that the POSPUF collects data for nearly every radiation oncology provider practicing in the 

US. Furthermore, a provider-based dataset such as POSPUF allowed us to identify potential provider-specific drivers 

behind IMRT utilization. For example, freestanding practice and technical fee billing were significant predictors for 

every metric of increased IMRT utilization and may be reflective of unique financial incentives among these 

providers. The lower rate of IMRT use among providers who graduated medical school prior to 2000 is likely related 

to training in an era preceding the widespread adoption of IMRT. The association between nonacademic practice and 

increased total number of IMRT plans is not surprising given the relatively high total case load common among these 

providers. Conversely, the higher rates of IMRT use among academic providers may be a result of increased case 

complexity. 

 

Several limitations exist in our analysis. First, the POSPUF dataset does not include information on the diagnosis, 

severity, or complexity of the disease under treatment, thus limiting meaningful clinical correlation. While it is 

possible that physicians or centers with the highest rates of IMRT utilization are treating a relatively high number of 

patients with compelling indications for IMRT, this cannot be evaluated with our dataset. Second, there are inherent 

limitations within the POSPUF dataset with regards to billing and reimbursement. For example, the dataset does not 



account for the significant overhead costs associated with technical fee billing (facilities, treatment machines, 

radiation physicists, dosimetrists, therapists, etc) or the potential for atypical billing practices including shared billing 

among practice partners. And third, our analysis excluded providers who did not report an IMRT code. As the 

POSPUF excludes line items with ten or fewer services, the true rate of utilization IMRT may be different than that 

reported in our study.  While inclusion of providers billing between one and ten IMRT codes may modify the results 

in this study, this cannot be evaluated given the inherent limitations of the database.  

 
In summary, we used a national dataset to demonstrate wide variability in IMRT use among radiation oncology 

providers in the treatment of Medicare patients. Practice in a freestanding radiation facility and technical fee billing 

were independently associated with a higher number of total IMRT plans, an increased rate of IMRT utilization, and 

an increased number of IMRT plans per beneficiary. While the majority of providers had a relatively low utilization 

rate, a small group of outliers billed IMRT at a rate far above the mean and were found to share a number of common 

demographic and practice-based characteristics. As CMS moves to adopt new and innovative payment models within 

the field of oncology [45], a system may soon emerge that rewards providers for minimizing use of high-cost 

treatment modalities and may impact future rates and variability of IMRT use.  

  

 

Figure 1: Choropleth map showing variability in rate of IMRT utilization by state.  

Figure 2: Scatter plot showing number of IMRT plans per beneficiary by total number of IMRT plans among a) all 

providers, b) all providers grouped by county, c) academic providers grouped by county, and d) nonacademic 

providers grouped by county. For county groupings, bubble size correlates with number of radiation oncology 

providers per county.  
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Table 1:  Baseline provider and practice demographics by IMRT use 

  All providers (%) 
Total IMRT 

plans p value 
Rate of  

IMRT use p value 
 IMRT plans per  

beneficiary p value 

All Providers 2,759 (100%) 33.4 N/A 0.43 N/A 1.069 N/A 

Gender     

<0.001 

  

0.022 

  

0.839    Female 554 (20%) 26.9 0.41 1.068 

   Male 2,205 (80%) 35.0 0.44 1.069 

Year of medical school 
graduation     

<0.001 
  

0.094 

  

0.255 
   <2000 1,843 (67%) 34.9 0.43 1.071 

   ≥2000 916 (33%) 30.4 0.45 1.064 

Type of practice     

<0.001 

  

<0.001 

  

<0.001    Academic 616 (22%) 25.9 0.49 1.047 

   Nonacademic 2,143 (78%) 35.5 0.42 1.075 

Billed technical fees     

<0.001 

  

<0.001 

  

<0.001    Yes  1,127 (41%) 27.1 0.38 1.100 

   No 1,632 (59%) 42.5 0.52 1.047 

Place of service     

<0.001 

  

<0.001 

  

<0.001    Facility 1,821 (66%) 28.6 0.37 1.051 

   Freestanding 938 (34%) 42.7 0.55 1.105 

Median county income     

0.003 

  

<0.001 

  

0.005 
   <$50,000 875 (36%) 35.6 0.41 1.076 

   $50,000-$60,000 915 (38%) 24.6 0.46 1.076 

   >$60,000 628 (28%) 31.0 0.43 1.049 

County percent poverty     

0.373 

  

<0.001 

  

0.063 
   <14% 856 (35%) 33.1 0.42 1.058 

   14-17% 961 (40%) 34.9 0.46 1.076 

   >17% 601 (25%) 33.9 0.40 1.075 

Rurality     

<0.001 

  

<0.001 

  

0.004 

   Large metro area 1,301 (54%) 31.1 0.46 1.057 

   Mid-sized metro area 593 (25%) 38.7 0.42 1.081 

   Small metro area 327 (14%) 36.9 0.38 1.080 

   Non-metro area 197 (8%) 35.0 0.36 1.091 

Providers per county     <0.001   <0.001   0.138 



   1-5 925 (38%) 36.3 0.38 1.078 

   6-20 761 (31%) 34.3 0.43 1.064 

   21+ 732 (30%) 30.9 0.50 1.063 

Region     

<0.001 

  

<0.001 

  

<0.001 

   Midwest 670 (24%) 30.5 0.40 1.067 

   Northeast 560 (20%) 28.8 0.43 1.044 

   South 993 (36%) 38.8 0.45 1.077 

   West 525 (19%) 31.9 0.45 1.083 

Abbreviations: IMRT, Intensity Modulated Radiation Therapy 

 

 

 

Table 2:  IMRT use by state of residence 

  Total IMRT plans Rate of IMRT use 
IMRT plans per  

beneficiary 

Alabama 46.5 0.47 1.039 

Alaska 21.0 0.54 1.099 

Arizona 42.0 0.50 1.090 

Arkansas 31.6 0.29 1.174 

California 32.8 0.48 1.075 

Colorado 30.6 0.43 1.083 

Connecticut 24.5 0.33 1.066 

Delaware 33.9 0.22 1.050 

District of Columbia 23.3 0.30 1.040 

Florida 50.7 0.57 1.119 

Georgia 33.9 0.43 1.051 

Hawaii 29.8 0.47 1.036 

Idaho 24.8 0.26 1.046 

Illinois 30.0 0.38 1.080 

Indiana 35.3 0.37 1.062 

Iowa 25.1 0.29 1.019 

Kansas 34.3 0.41 1.047 

Kentucky 34.9 0.36 1.054 



Louisiana 37.4 0.44 1.106 

Maine 26.0 0.29 1.045 

Maryland 31.2 0.43 1.036 

Massachusetts 23.6 0.42 1.017 

Michigan 36.4 0.42 1.096 

Minnesota 22.5 0.52 1.089 

Mississippi 49.4 0.38 1.183 

Missouri 29.4 0.36 1.018 

Montana 17.1 0.31 1.000 

Nebraska 28.8 0.32 1.049 

Nevada 32.6 0.53 1.070 

New Hampshire 27.0 0.29 1.017 

New Jersey 37.5 0.36 1.074 

New Mexico 23.1 0.40 1.059 

New York 29.4 0.55 1.045 

North Carolina 27.7 0.33 1.061 

North Dakota 25.5 0.61 1.043 

Ohio 26.9 0.40 1.079 

Oklahoma 42.5 0.40 1.114 

Oregon 22.2 0.53 1.031 

Pennsylvania 27.7 0.41 1.041 

Rhode Island 25.8 0.40 1.036 

South Carolina 38.3 0.42 1.064 

South Dakota 23.6 0.31 1.023 

Tennessee 35.5 0.34 1.102 

Texas 35.6 0.48 1.068 

Utah 19.1 0.32 1.042 

Vermont 25.5 0.32 1.016 

Virginia 30.4 0.31 1.028 

Washington 24.1 0.37 1.040 

West Virginia 45.6 0.50 1.064 

Wisconsin 24.3 0.42 1.026 

Wyoming 98.3 0.60 2.028 

Abbreviations: IMRT, Intensity Modulated Radiation Therapy 



 

 

 

 

 

 

Table 3: Predictors of IMRT utilization  

  Total IMRT plans Rate of IMRT use 
IMRT plans per 

beneficiary 

  Coefficient p value Coefficient p value Coefficient p value 

Gender             

   Female 0   0       

   Male 6.67 <0.001 0.031 0.009     

Year of medical school graduation             

   <2000     0       

   ≥2000     0.021 0.038     

Type of practice             

   Academic 0   0       

   Nonacademic 3.09 0.034 -0.090 <0.001     

Billed technical fees             

   No 0   0   0   

   Yes 12.36 <0.001 0.038 0.014 0.031 0.005 

Place of service             

   Facility 0   0   0   

   Freestanding 3.73 0.032 0.182 <0.001 0.028 0.015 

Rurality             

   Large metro area 0       0   

   Mid-sized metro area 8.09 <0.001     0.021 0.013 

   Small metro area 9.17 <0.001     0.028 0.007 

   Non metro area 5.79 0.012     0.035 0.006 

Providers per county             

   1-5     0       

   6-20     0.041 <0.001     



   21+     0.104 <0.001     

Region             

   Midwest 0           

   Northeast 0.49 0.761         

   South 6.64 <0.001         

   West -1.05 0.505         

Abbreviations: IMRT, Intensity Modulated Radiation Therapy 

 

 

 



 

Table 4:  Individual providers with highest total number of IMRT plans 

Provider 

Total 
IMRT 
plans 

Rate of 
IMRT 
use 

IMRT plans 
per 

beneficiary 
Provider 
Gender 

Technical 
fee 

billing 

Medicare 
payments 
received 

Place of 
service  

Academic 
practice 

Number of 
providers 
in practice 

Graduation 
year* Rurality Region 

#1 321 0.47 3.09 M Yes $2.07M Freestanding No 2 ≥2000 Small metro West 

#2 279 0.66 1.52 M Yes $3.52M Freestanding No 4 <2000 Mid metro South 

#3 241 0.79 1.28 M Yes $2.00M Freestanding No 1 ≥2000 Non metro South 

#4 236 0.69 1.54 M Yes $3.94M Freestanding No 4 <2000 Mid metro South 

#5 213 0.74 1.32 M Yes $4.13M Freestanding No 7 <2000 Mid metro South 

#6 203 0.62 1.28 M Yes $4.47M Freestanding No 7 <2000 Mid metro South 

#7 202 0.73 1.50 M Yes $2.77M Freestanding No 4 <2000 Mid metro South 

#8 200 0.58 1.05 M Yes $3.52M Freestanding No 3 <2000 Mid Metro South 

#9 192 0.51 1.14 M Yes $3.91M Freestanding No 6 <2000 Mid Metro South 

#10 187 0.57 1.21 M Yes $2.05M Freestanding No 2 ≥2000 Small metro West 

Abbreviations: IMRT, Intensity Modulated Radiation Therapy 
*Medical school graduation 

             
 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 



21 
IMRT utilization among elderly patients  

Figure 1: Choropleth map showing variability in rate of IMRT utilization by state.  
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Figure 2: Scatter plot showing number of IMRT plans per beneficiary by total number of IMRT plans 

among a) all providers, b) all providers grouped by county, c) academic providers grouped by county, and 

d) nonacademic providers grouped by county. For county groupings, bubble size correlates with number 

of radiation oncology providers per county. 
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