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Abstract

BACKGROUND: The Centers for Disease Control and Prevention (CDC) initiated the Colorectal 

Cancer Screening Demonstration Program (CRCSDP) to explore the feasibility of establishing a 

large-scale colorectal cancer screening program for underserved populations in the United States. 

The authors of the current report provide a detailed description of the total program costs (clinical 

and nonclinical) incurred during both the start-up and service delivery (screening) phases of the 

4-year program.

METHODS: Tailored cost questionnaires were completed by staff at the 5 CRCSDP sites. 

Cost data were collected for clinical services and nonclinical programmatic activities (program 

management, data collection, and tracking, etc). In-kind contributions also were measured and 

were assigned monetary values.

RESULTS: Nearly $11.3 million was expended by the 5 sites over 4 years, and 71% was 

provided by the CDC. The proportion of funding spent on clinical service delivery and service 

delivery/patient support comprised the largest proportion of cost during the implementation phase 

(years 2–4). The per-person nonclinical cost comprised a substantial portion of total costs for all 

sites. The cost per person screened varied across the 5 sites and by screening method. Overall, 

economies of scale were observed, with lower costs resulting from larger numbers of individuals 

screened.

CONCLUSIONS: Programs incur substantial variable costs related to clinical services and 

semivariable costs related to nonclinical services. Therefore, programs that serve large populations 

are likely to achieve a lower cost per person.
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INTRODUCTION

To explore the feasibility of establishing a national colorectal cancer screening program 

for underserved US populations, the Centers for Disease Control and Prevention (CDC) 

established the 4-year Colorectal Cancer Screening Demonstration Program (CRCSDP) in 

2005.1 In this article, we describe the total costs, both clinical and nonclinical, of the 

CRCSDP activities over the course of the 4-year demonstration. We previously reported 

programmatic start-up costs from the CRCSDP.2 The start-up period was defined as the 

time between the initial funding award (August 31, 2005) and the start of clinical service 

delivery (screening and diagnostic services) at each program demonstration site. Because 

programs began screening at different times during their first year, the start-up period 

varied slightly across the 5 sites. The CRCSDP was established in 5 sites: Baltimore City 

(Baltimore City Colon Cancer Screening Program); St. Louis (Missouri Screen for Life); 

Nebraska (Nebraska Colon Cancer Screening Program); Suffolk County, New York (Project 

Suffolk County Preventive Endoscopy Project [SCOPE]); and Greater Seattle (Washington 

Colon Health Program). Two of the programs (Baltimore City Colon Cancer Screening 

Program and Project SCOPE) provided only colonoscopies as screening tools (colonoscopy 

only), whereas the remaining 3 programs provided a combination of fecal occult blood 

tests (FOBTs) and colonoscopy screenings (mixed programs). Among mixed programs, the 

Washington Colon Health Program provided the highest percentage of FOBTs (71.2%), and 

the Missouri Screen for Life program provided the highest percentage of colonoscopies 

(84.5%). The 5 demonstration sites have been described elsewhere in publications1,3 as 

well as in this supplement of Cancer.4 Table 1 summarizes the sites, the geographic areas 

covered, how the services were provided, and the type/number of screening test(s) the sites 

provided. Overall, 5603 individuals were screened, ranging from 438 in St. Louis to 2229 in 

Nebraska.

The CRCSDP supported both clinical activities (ie, delivery of colorectal cancer screening 

and diagnostic services, including associated office visits and laboratory fees) and 

nonclinical activities intended to support the provision of screening and diagnostic services. 

The nonclinical components of the program included program management, service delivery 

and patient support (activities that facilitate patients’ receiving screening and diagnostic 

follow-up tests, such as patient navigation and provider support), public education and 

outreach, quality assurance and professional development, partnership development and 

maintenance, data collection and tracking, program evaluation, and other activities. Table 2 

provides a description of the CRCSDP program activities.

Numerous studies have used decision modeling to assess the cost effectiveness of colorectal 

cancer screening.6–9 These assessments have consistently concluded that screening for 

colorectal cancer using tests recommended by clinical guidelines, such as the guaiac-based 

stool test or colonoscopy, is cost effective. However, those studies have not accounted for 
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the costs of developing and implementing a comprehensive colorectal cancer screening 

program, including both clinical service delivery and nonclinical programmatic costs. 

Nonclinical programmatic costs are an essential component that should be included in the 

economic assessment of colorectal cancer screening. In addition, to our knowledge, there 

have been no published evaluations that provide details on the cost of implementing a 

colorectal cancer screening program for underserved populations.

The CRCSDP provided an ideal opportunity to collect detailed cost data from the 5 funded 

sites and to perform a comprehensive economic assessment that would inform federal­

funded and state-funded cancer screening initiatives. For the assessment, we analyzed 4 

years of clinical and nonclinical program costs, including the start-up period, when program 

planning was performed, and the implementation phase. In this article, we report clinical 

service delivery costs (those costs attributable both to the provision of screening and to 

diagnostic follow-up services) and nonclinical costs (those costs that support nonclinical 

program components, including public education and outreach, program management, and 

data collection). Furthermore, for both the start-up and implementation periods, we analyzed 

trends in costs according to funding source and program activities. In a companion article in 

this supplement, we also compare the screening and diagnostic costs related to FOBT and 

colonoscopy that provide “real-world” estimates to inform future program planning.10

MATERIALS AND METHODS

A cost-assessment tool was developed and completed by the CDC and RTI International.11 

Staff at the CRCSDP-funded sites submitted information annually beginning in 2006 (1 

year after the start of the demonstration) to report costs incurred in each program year. 

To ensure that data collection methods were standardized across all 5 sites, the sites 

were provided with training, a user’s guide giving detailed definitions of each activity 

included in the demonstration, and ongoing technical assistance to address any questions 

about data collection and reporting. RTI International and the CDC also corresponded with 

sites regarding any data questions and outliers, and the sites reviewed and approved all 

data summaries. All data were collected using Microsoft Excel (Microsoft Corporation, 

Redmond, Wash), which the program staff could use on an ongoing basis to enter cost and 

resource data. The cost data collection was performed from a programmatic perspective; 

therefore, details on all resources used by the programs, both monetary and in-kind 

contributions, were collected.

Well established methods of collecting cost data for program evaluation, such as the 

ingredient approach, were considered in creating the tool.12–14 The tool was designed 

to collect data on amounts and sources of funding as well as expenditure data. The 

tool collects information primarily on the following budget categories: staff salaries, 

contract expenditures, purchases of materials and equipment, and administration or overhead 

activities, such as telephone and rent. To appropriately allocate the expenditures, the 

questionnaire captured details on the distribution of both labor and nonlabor costs for 

all activities performed. Program staff then allocate costs to the following CRCSDP 

activities: program management, clinical service delivery (cost of screening and diagnostic 

testing), service delivery support/patient support, patient education and outreach, quality 
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assurance/professional development, partnership development/maintenance, data collection 

and tracking, and evaluation. We estimated labor costs using the following information: 1) 

the number of hours worked by staff per month on various activities, 2) the proportion 

of staff salaries paid through CRCSDP funds, 3) data on the percentage of time that staff 

members worked, and 4) staff salaries. We computed the hourly rate for each staff member 

and used the hours spent on each program activity to allocate parts of the total salary to 

the activities performed. We then aggregated the labor costs for each activity and assigned 

in-kind labor contributions to each program activity.

Similarly, we aggregated the costs of consultants, materials, equipment, and supplies for 

each activity and derived the total overhead costs related to the service delivery period by 

using detailed information provided by the sites on rent, utility payments, and other indirect 

costs. Although the general approach in economic assessments is to use an appropriate 

allocation methodology to assign indirect costs to program activities,15 we chose to present 

administrative or overhead costs as a separate cost category to allow for greater accuracy 

when comparing the 5 sites with each other. Because overhead costs can differ greatly across 

multiple sites, reporting these costs separately allowed us to assess the magnitude of the 

administrative costs in relation to other costs and to understand the effect of these costs on 

overall program costs.

To assess clinical service delivery costs while accounting for the number of individuals 

screened by each site, we estimated the cost per person screened. Clinical costs were 

calculated from the payments made by the sites for the screening and diagnostic services, 

which are often based on the Medicare Fee Schedule. We obtained information on the 

number of individuals screened and the type of screening tests performed (FOBT or 

colonoscopy) from the clinical data elements reported to the CDC.4 We calculated the 

cost per person screened by dividing the total cost by the total number of individuals who 

received clinical services in each of the sites. To facilitate comparison across the sites, 

we stratified costs into clinical service delivery (clinical cost of screening and diagnostic 

testing), service delivery support/patient support, and other nonclinical costs. We separated 

out service delivery support/patient support cost from other nonclinical costs because the 

sites incurred substantial costs for service delivery and patient support activities. To explore 

potential economies of scale—that is, a reduction in cost per person by delivery of services 

to a large number of individuals—we generated a scatter plot to observe the relation between 

the average total cost per person screened and the number of individuals screened for each 

implementation year.

We performed the cost analysis with the intent of measuring total programmatic costs 

expended in this effort. RTI International collected data related to all funding sources for 

the sites, including not only funds from CDC CRCSDP but also funds from the state 

and from other sources, and reported on how all costs were allocated, combined together 

regardless of the funding source. The sites also were asked to include data on in-kind 

contributions and their estimated monetary value to assess the total funding required to 

replicate similar programs (eg, source and hourly wages used to derive the cost of in-kind 

labor contributions). The questionnaire collected details of the methods used to assign 

monetary value to in-kind contributions. The cost of clinical complications resulting from 
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the colonoscopy procedure and the cost of treatment for cancer were not included, because 

complications and treatment costs were covered by the individual sites rather than by 

the CDC, and the associated cost information was not reported to the CDC. The clinical 

findings, including complications, are summarized in separate reports in this supplement.4,16

To ensure valid comparisons, we adjusted the costs to reflect differences in the cost of living 

in the geographic locations of the 5 sites. We adjusted the clinical service delivery costs 

by using the regional medical care component of the Consumer Price Index (CPI), and all 

other costs were adjusted by using the overall CPI.17 Our unit of analysis was program 

fiscal year. We reported start-up costs and implementation costs. Year 1 was divided into 

the start-up period and the clinical service delivery period. Much of year 1 was devoted to 

start-up activities (the first 9 to 11 months of the demonstration, depending on the site). 

Clinical service delivery ranged from 1 to 3 months in the first year. In each subsequent 

year, the sites reported costs for a 12-month period. We reported the costs either for each site 

separately or as aggregated from all sites, as appropriate. We also reported the cost of each 

program activity as a proportion of the total cost. This study was considered exempt by the 

Institutional Review Board of RTI International.

RESULTS

Start-up costs, as previously reported2 and based on all funding sources, ranged from 

$60,602 to $337,715, with $855,694 on average incurred across all 5 sites combined. 

In total, nearly $11.3 million was expended by the CRCSDP-funded sites during the 

implementation period, 71% of which was funded by the CDC. In-kind contributions (eg, 

time donated by physicians participating in the Medical Advisory Committee and senior 

health department staff who supervised the programs) across all years made up $2.6 million 

of the expenditures (23%) followed by 6% from other funding sources, such as state funds 

and funds from the Comprehensive Cancer Control Program and the US Multisociety Task 

Force on Colorectal Cancer.

Figure 1 displays the percentage distribution of costs by program activities for all sites 

during the start-up and implementation periods. The start-up period consisted mostly 

of program management, data collection and tracking, and administrative costs, which, 

combined, comprised 62% of all start-up costs. In the implementation years (years 2–4), 

most costs were for clinical service delivery (41%), followed by service delivery support/

patient support (18%). Program management and administration each comprised 10% of 

costs.

Clinical service delivery costs comprised the largest proportion of costs per patient during 

the implementation phase. The clinical service delivery costs were influenced by the type of 

test used (eg, guaiac-based fecal tests, colonoscopies, or a combination of these tests). The 

mean cost of clinical service delivery per person (those who completed a test), averaged 

across all screening test types and for all tests combined, was $695. Service delivery 

support/patient support was the second largest cost component per person, and other large 

costs were program management and administrative costs ($178 and $127 per person, 

respectively).
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Figure 2 presents the cost per person screened for all years combined by site. Over the 

4-year period of the program, for all sites combined and for all screening methods, the total 

per-person cost was $1856, including $144 for start-up, $695 for clinical activities, $316 for 

service delivery support/patient support, and $701 for other nonclinical activities. The costs 

differed by site, and Baltimore City and Suffolk County, New York—both colonoscopy-only 

sites—had the highest total costs ($3393 and $3522 per person, respectively). Nebraska and 

Greater Seattle—both mixed tests sites with large volume of FOBTs—had the lowest total 

costs ($991 and $1265 per person, respectively).

Figure 3 is a scatter plot indicating the number of individuals screened by each site on the 

horizontal axis and the cost per person screened on the vertical axis. In general, the larger 

the number of individuals screened by the site, the lower the total cost per person. Both 

Nebraska and Greater Seattle had the lowest costs ($925 and $1154, respectively) while 

screening the largest number of individuals, and New York and Maryland screened fewer 

individuals but had higher costs ($3152 and $3193, respectively).

DISCUSSION

In this report, we present details of the actual costs incurred during the start-up and 

implementation phases of the 5 CRCSDP sites. Although the CDC CRCSDP provided most 

of the funding for the sites, in-kind contributions and other sources, such as state funds, were 

important for the successful execution of these programs. Overall, start-up costs were about 

10% of the total for the 4-year demonstration, and costs incurred during start-up should be 

considered for successful planning and development of future public health programs.

The largest single cost category for the program was the clinical service delivery cost 

associated with providing screening and diagnostic services, but there was substantial 

variation among the sites. This variation could be caused by several factors, including the 

mix of low-cost and high-cost screening tests used, which varied across program years; 

reimbursement rates negotiated by the sites with the providers; and underlying patient 

characteristics, such as the risk of developing colorectal cancer,4 which affected how many 

follow-up tests were required. In addition to the cost of clinical service delivery, the cost 

of service delivery support/patient support activities also was substantial across all sites. 

This clearly highlights the finding that sites invested substantial resources in recruiting 

underserved populations, assessing patient eligibility, enrolling and educating patients, 

referring patients with gastrointestinal symptoms out of the screening program, assisting 

patients as they received screening and diagnostic services, and treating diagnosed cancers. 

These activities are generally not reimbursable by health insurers but are required by 

colorectal cancer screening sites to facilitate the clinical service delivery process and ensure 

screening adherence. These are essential functions of a successful program, regardless of the 

funding source.

Overall, the sites spent a significant proportion of their funding on nonclinical activities. 

This highlights the considerable expenditure involved in implementing comprehensive 

colorectal cancer screening programs, especially to underserved populations that, 

traditionally, may have lower health literacy, face more significant barriers to screening, 
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and have less access to medical services.18,19 In budgeting for future programs, sites 

need to anticipate the funding needs related to nonclinical program components, including 

program management, service delivery support/patient support, public education and 

outreach, quality assurance and professional development, partnership development and 

maintenance, data collection and tracking, program evaluation (ie, data analysis), and other 

activities. These are all critical components of a successful public health program, and their 

importance cannot be overstated.

In addition, there is evidence that economies of scale exist in nonclinical activities costs. 

The average cost per person screened by sites generally decreases as the number of 

individuals screened increases. Clearly, nonclinical costs, such as program management, 

data collection and tracking, and partnership development and maintenance, are fixed costs 

and are not linearly related to the number of individuals screened, because there is a 

fixed component to these activities (for example, some level of staffing is needed before 

any of these services can be performed). Therefore, these costs should decrease on a 

per-person basis as the number of individuals screened increases. Future colorectal cancer 

screening programs should aim to serve adequately large populations to realize the benefits 

of economies of scale. However, with large sites, it is also possible that diseconomies of 

scale (services provided at increased per-person cost) could occur, which would reduce 

the overall efficiency of the programs. Diseconomies could be experienced, for example, 

because of difficulties in managing several providers who may have different processes. 

Further research is needed to identify the potential threshold (ie, the number of individuals 

screened) at which diseconomies may set in.

Although we took specific steps to ensure that the estimation methods were comparable 

among the sites, there are a few limitations to this analysis. First, we adjusted for differences 

in the cost of living by using the regional CPI, but this may not have controlled adequately 

for all variations among the sites. Second, our findings are based on only 5 sites, and 

differences among the sites in terms of patient population, provider supply, partnerships, 

and other factors that were not specifically included in this assessment could result 

in the cost differences that we have identified. Third, we did not include the cost of 

treating colonoscopy-related complications in this assessment, because these costs were 

not assessed. Fourth, program-level data did not separate screening and diagnostic costs for 

each grantee. Fifth, our assessment of clinical service delivery costs did not incorporate 

the recommended screening intervals of 1 year for FOBT and 10 years for colonoscopy, 

because our unit of analysis was not the patient but the program year. Such assessments have 

been performed using decision analytic models and clinical costs over a lifetime.7,8 The 

nonclinical activities costs identified in this study could be incorporated into these models to 

provide a more comprehensive assessment of the total cost of program operations. Finally, 

we did not break down costs by specific screening test type but, instead, included them 

in another article in this supplement,10 which focuses on the individual and comparative 

clinical costs in each program site.

Our findings illustrate the importance of including economic evaluation during the design 

phase of future colorectal cancer screening programs. Substantial costs can be incurred in 

performing nonclinical activities that are essential to support clinical service delivery. In 
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addition, service delivery support activities are a large part of the total cost of screening 

programs and should be taken into consideration when making funding decisions. Future 

studies should assess how these activities can be performed in a more cost-effective 

manner to ensure the design and implementation of effective and efficient colorectal cancer 

screening programs.
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Figure 1. 
This chart illustrates the distribution of costs by program activity during the start-up and 

implementation phases. Costs are adjusted using the regional Consumer Price Index to allow 

for systematic comparisons across sites.
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Figure 2. 
This chart illustrates the cost per person screened overall and by site for the start-up and 

implementation phases. Costs are adjusted using the regional Consumer Price Index to allow 

for systematic comparisons across sites. Baltimore City and Suffolk County, New York were 

colonoscopy programs, and the others provided a mix of fecal occult blood testing and 

FOBT and colonoscopy.
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Figure 3. 
This chart illustrates the average cost per person screened according to the number screened 

by site during the implementation phase. Costs are adjusted using the regional Consumer 

Price Index to allow for systematic comparisons across sites. Baltimore City and Suffolk 

County, New York were colonoscopy programs, and the others provided a mix of fecal 

occult blood testing and colonoscopy.
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