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Executive Summary 
Background 

Under the Lessons Learned from the COVID-19 Pandemic contract funded by the Office of the Assistant 
Secretary for Planning and Evaluation, Mathematica is identifying the impact of COVID-19 on the costs to 
patients associated with clinical trial participation and particularly how the use of novel strategies such as 
remote technologies affected costs to patients. One important component of this work is to conduct an 
environmental scan meant to provide context for survey development and help us identify gaps in the 
literature related to costs to patients participating in clinical trials, both before and during the COVID-19 
pandemic. In particular, the environmental scan addressed the following topics: 

1. The types of direct and indirect costs to patients associated with clinical trial participation, including 
any estimates of such costs in the literature.  

2. Recognizing that payers are required to cover “routine care costs,” the types of costs that are not 
considered “routine care” or may not be covered by payers.  

3. Financial and nonfinancial barriers on participation in clinical trials by sociodemographic groups, with 
an emphasis on historically underrepresented groups.  

4. The effect of COVID-19 on costs to patients, including cost implications of clinical trial innovations 
widely implemented during COVID-19 (for example, remote monitoring and decentralized trials) and 
efforts to increase diversity of trial participants by reducing barriers to participation. 

Methods 

We searched three academic databases to identify peer-reviewed literature published from 2010 to 2023 
using key search terms related to the topics above. We also searched for grey literature on clinical trial, 
cancer research, and patient advocacy group websites, Google, and GoogleScholar. After completing the 
initial article review, we conducted a backward and forward snowball search using the articles we 
identified in the first round of the formal literature search to supplement our findings. 

We identified 3,192 articles across the four search topics. After a title review for relevance, we removed 
3,076 articles that did not focus on the topics of clinical trials costs to patients or barriers to clinical trial 
participation. We added an additional 88 relevant articles or sources from the grey literature to the 
abstract review for a total of 204 articles. Based on an abstract review of the 204 articles, we removed 161 
articles that did not have a direct discussion of costs to patients or barriers to clinical trial participation, 
leaving 44 articles remaining from the initial review. We then conducted forward and backward snowball 
searches to add another 40 full text articles, yielding a total of 84 full text articles or resources included in 
the final environmental scan.  
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Key Takeaways 

In Exhibit ES.1, we list the key findings by topic area, as well as the gaps we identified in the literature.  

Exhibit ES.1. Key findings and gaps from the literature search 
Topic  Summary of literature and key findings Gaps in literature 
Types and 
estimates of direct 
and indirect costs 
to patients in 
clinical trials  

Summary: A limited number of studies quantified direct 
or indirect costs to patients in clinical trials, with most 
studies focusing on estimates of travel costs and 
reimbursement.  
• Direct costs included copays, coinsurance, 

deductibles, medication costs, and general out-of-
pocket spending, with mixed evidence on whether 
patients enrolled in clinical trials have more out-of-
pocket medical costs. 

• Travel costs were the most commonly reported 
indirect cost and ranged from $200 to $1,000 per 
month before the COVID-19 pandemic. 

• Other indirect costs included in the literature were 
dependent care, meals, and missed work or lost 
wages.  

• Researchers recommend collecting information 
about patient-reported financial toxicity during trials, 
but uptake of the recommendation is slow. 

• Few studies directly compared the 
out-of-pocket direct costs for 
patients enrolled and not enrolled in 
clinical trials 

• Most studies focused on direct and 
indirect costs to patients were 
among patients with cancer. 

• Some studies reported financial 
toxicity as a composite measure 
rather than direct or indirect costs, 
but this metric is captured 
infrequently in clinical trials. 

• No papers quantified the impact of 
COVID-19-related modifications 
(remote monitoring, decentralized 
trials, and so on) on direct or indirect 
costs. 

• Lost wages might represent a 
significant cost to patients, but few 
studies quantified them. 

Impact of policies 
requiring that 
payers cover 
“routine care costs” 
during clinical trials 
and costs covered 
by payers as 
“routine care” 

Summary: Information on what is covered under routine 
care is varied and limited. Variation in the 
implementation of these policies contributes to gaps in 
policy coverage. 
• Coverage for routine care varied by payer and state 

over the last 20 years with Medicaid being the last to 
adopt coverage in all states. 

• Payers can still deny coverage for trials at out-of-
network sites. 

• There was some evidence that newly adopted state-
level policies requiring insurers to cover “patient care 
costs” in clinical trials had no statistical impact on 
clinical trial participation rates. 

• Patients still experience the financial burden of direct 
costs such as coinsurance, which routine care policies 
do not address. 

• There is limited information in the 
literature on what costs payers 
consider routine care. 

• There are few studies on the impact 
of routine care policies and those 
that do exist show mixed effects on 
trial participation.  
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Topic  Summary of literature and key findings Gaps in literature 
Impact of financial 
and nonfinancial 
barriers on clinical 
trial participation 
among historically 
underrepresented 
groups 

Summary: Financial and nonfinancial barriers for some 
underrepresented groups have been addressed in the 
literature, with lower socioeconomic status identified as 
the one of the largest overarching barriers to trial 
participation. 
• Socioeconomic factors (including education level, 

employment status, income level, and insurance 
status) contribute to observed disparities and 
present a significant barrier to trial participation, 
especially for Black and Hispanic patients, patients 
older than age 65, and rural patients. 

• Reimbursement for costs associated with clinical 
trials such as travel could address disparities in 
participation. 

• Nonfinancial barriers include patient awareness, 
encouragement from providers to participate, 
regional availability, distrust of the health system, 
logistical barriers, and ineligibility, including because 
of age and health status. 

• There was limited information on the 
impact of COVID-19 on barriers to 
clinical trial enrollment. 

• There was also limited information 
on the difference in costs of 
participation by underrepresented 
group.  

• The literature generally focused on 
barriers for racial and ethnic 
minorities, rural populations and 
elderly populations but there was 
comparatively little evidence on 
barriers for other underrepresented 
populations such as pregnant and 
lactating people, LGBTQIA+ 
populations, children, or people with 
disabilities. 

Effects of COVID-
19 and clinical trial 
innovations like 
remote monitoring 
on costs to 
patients, diversity 
of trial participants, 
and barriers to trial 
participation 

Summary: No studies focused on the effects of COVID-
19 on costs to patients, but some studies suggested there 
were benefits of clinical trial innovations on reducing 
barriers to trial participation.  
• Some patients reported benefits from remote study 

visits such as reduced time commitment and travel 
costs (qualitative findings only). 

• Remote study visits presented some technological 
challenges for patients and could disadvantage older 
or low-income patients without reliable internet 
access. 

• There were no cost estimates on the 
impact of remote study visits or 
other decentralized elements in trials 
on indirect costs such as travel. 

• There was limited information on the 
effects of the following innovations 
on costs, diversity, and barriers to 
participation: cost reimbursement, 
home visits and relaxed follow-up 
timeframes. 

Based on these findings, we identified areas for future work to address some key gaps in the literature, 
including the following:  

• Estimates of direct and indirect costs to patients, including out-of-pocket medical spending, travel costs, 
and lost work productivity, in by trial phase and type. 

• Patient’s experience with insurance coverage during the clinical trial, including instances of denied 
coverage for clinical trial monitoring tests or clinical trial sites that were out-of-network or types of care 
that were not considered ‘routine care costs’ during the trial. 

• The impact of eligibility barriers on clinical trial participation and approaches to adapt trial inclusion and 
exclusion criteria to reduce eligibility barriers for underrepresented groups. 

Patient’s experience and comfort-level with remote monitoring, telehealth, or other remote technology. 
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I. Introduction 
Under the Lessons Learned from the COVID-19 Pandemic contract funded by the Office of the Assistant 
Secretary for Planning and Evaluation (ASPE), Mathematica is working to better understand how the 
COVID-19 pandemic might have influenced the costs to patients enrolled in oncology clinical trials. This 
work includes an environmental scan and the development of a patient survey to inform the following 
research questions: 

1. How did clinical trial innovations and strategies implemented during the COVID-19 pandemic, such as 
use of remote technologies, impact costs for participating patients?  

2. What are the types of costs (direct and indirect) associated with participating in clinical trials? Were 
the types of costs different during the COVID-19 pandemic?  

3. What are the patient costs associated with participating in oncology clinical trials? Did patient costs 
change over the course of the COVID-19 pandemic?  

4. How do costs associated with clinical trial participation differ between sociodemographic groups? Did 
these costs change over the course of the COVID-19 pandemic? 

5. What types of costs are typically not covered by payers? How are these costs different by payer 
type? Did the types of costs covered by payers change over the course of the COVID-19 pandemic? 

6. What types of costs are typically covered by other non-payer organizations such as research centers, 
sponsors, patient advocacy groups or research institutions, which are not covered by payers? How 
did the types of costs change over the course of the COVID-19 pandemic? 

7. Are there any lessons learned from pandemic-era clinical trial strategies and innovations to reduce 
costs for patients? What types of financial recruitment incentives might increase diversity in oncology 
clinical trials? 

This environmental scan focuses on the literature that explores the financial and nonfinancial barriers to 
clinical trial participation, including direct and indirect costs to patients and differences for 
underrepresented groups. We also reviewed any available literature on the impact of COVID-19 or clinical 
trial innovations on these barriers. This environmental scan included information on costs and barriers 
associated with all types of clinical trials. The findings in this environmental scan focus on the following 
search topics, which touch on all of the research questions above. 

• Topic 1: The types of direct and indirect costs to patients associated with clinical trial participation, 
including any estimates of such costs in the literature. 

• Topic 2: Recognizing that payers are required to cover “routine care costs,” the types of costs that are 
not considered “routine care” or may not be covered by payers, and any impact of COVID-19 or clinical 
trial innovations on routine care coverage. 

• Topic 3: Financial and nonfinancial barriers on participation in clinical trials by sociodemographic 
groups, with an emphasis on historically underrepresented groups, and the impact of COVID-19 or 
clinical trial innovations on barriers to participation. 

• Topic 4: Any changes in Topics 1 to 3, such as, costs to patients, routine care coverage, or barriers to 
clinical trial participation, during COVID-19 or because of clinical trial innovations (for example, remote 
monitoring or decentralized trials).   
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II. Methods  
This chapter describes the methods we used for the environmental scan, including our search strategy 
and our process for reviewing articles.  

A. Search strategy  

We searched three databases to identify formal literature published from 2010 to 2023 related to the 
search topics: EBSCO Academic Search Premier, EBSCO Cumulative Index of Nursing and Allied Health 
Literature (CINAHL), and PubMed. We list some of the key search terms for each research topic in Exhibit 
II.1. Informed by background literature and feedback provided by ASPE, we chose our search terms to 
address the four search topics. We included all literature starting in 2010 to capture literature surrounding 
the Affordable Care Act’s requirement that private insurers cover routine care costs in clinical trials. 

Exhibit II.1. Search terms for the database search 
Topic 
Number Research topic Search query 

1 Direct and indirect 
costs to patients in 
clinical trials 

("financial toxicity" OR "financial burden" OR "cost to patients" OR "direct costs" OR "indirect 
costs" OR "patient costs" OR "cost to patient" OR "direct cost" OR "indirect cost" OR "patient cost" 
OR "reduce cost" OR "reduce costs" OR "out-of-pocket" OR "out-of-pocket")) AND ("clinical trial" 
OR "clinical trials") 

2 Routine care cost 
policies 

Search 1: (payer) OR payor OR Medicaid) OR Medicare or insurance) AND ("clinical trial" OR 
"clinical trials") AND (cost*)  
Search 2: “routine care cost” OR “routine care costs”” 

3 Barriers to clinical 
trial participation for 
historically 
underrepresented 
groups 

((diversity) OR (representation) OR (underrepresented) OR (minority) OR (marginalized) OR 
(vulnerable) OR (barrier) OR (Hispanic) OR (Black) OR (Latino) OR (Asian) OR (female) OR (women) 
OR (child) OR (pediatric) OR (race) OR (ethnicity) OR (disability) OR (“older adults”) OR (aging) OR 
(pregnant) OR (lactating)  AND ("financial toxicity" OR "financial burden" OR "cost to patients" OR 
"direct costs" OR "indirect costs" OR "patient costs" OR "cost to patient" OR "direct cost" OR 
"indirect cost" OR "patient cost" OR "reduce cost" OR "reduce costs" OR "out-of-pocket" OR "out-
of-pocket")) AND ("clinical trial" OR "clinical trials") 

4 Effect of COVID-19 
on clinical trial costs 
to patients 

 (COVID) OR (coronavirus) OR (pandemic) OR (innovation) OR (remote monitoring) OR 
(decentralized) OR (reform)) AND (clinical trial) AND ("financial toxicity" OR "financial burden" OR 
"cost to patients" OR "direct costs" OR "indirect costs" OR "patient costs" OR "cost to patient" OR 
"direct cost" OR "indirect cost" OR "patient cost" OR "reduce cost" OR "reduce costs" OR "out-of-
pocket" OR "out-of-pocket" OR (cost)) 

We also searched the gray literature for resources mentioning key terms using the websites of 
organizations related to clinical trials or cancer research and advocacy groups, Google, and 
GoogleScholar. After completing the initial article review, we conducted a backward and forward snowball 
search using the articles we identified in the first round of the formal literature search to find additional 
references (see Figure II.1 for a schematic of the article review process). The full search strategy including 
the search syntax, is available in Appendix A. 
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B. Article review  

Figure II.1 shows the number of articles identified in our search, excluded at each stage, and included in 
the final analysis. Using the four separate sets of search terms listed in Exhibit II.2, we identified 3,192 
articles across the four topics. After a title review (or brief abstract review if unclear from the title) for 
relevance, we removed 3,076 articles that did not focus on the topics of clinical trials costs to patients or 
barriers to clinical trial participation.1 After an initial screen of the gray literature results, we added 89 
relevant articles or sources to the abstract review for a total of 205 articles. Because we found that the 
literature on clinical trials’ costs to patients is limited, our scan does not focus on a specific subset of 
clinical trials. However, much of the literature on costs to patients focuses on oncology trials.  

Exhibit II.2. Article review flowchart 

 

We then reviewed the abstracts for the 205 articles and removed 161 that did not directly discuss costs to 
patients or barriers to clinical trial participation.2 At this point, there were 44 remaining articles from the 
initial review. We then conducted forward and backward snowball searches to add another 40 full text 
articles, yielding a total of 84 full text articles or resources included in the final environmental scan.  

 

1 Some examples of articles removed based on title review were cost-effectiveness studies. A few articles had 
ambiguous titles, such as ”The Current State of Clinical Trials Studying Hydrocephalus: An Analysis of 
ClinicalTrials.gov“ (Abraham et al. 2020) but, after a brief review of the abstract, we found that the abstract’s mention 
of “financial burden” refers to the cost of care to the health system overall, which is not within the scope of the 
environmental scan. 
2 For example, some articles provided commentary on the need for diversifying clinical trials or incorporating patient 
centered outcomes, such as out-of-pocket costs into trials, but they did not highlight estimates of costs or they cited 
other articles already included in the full text review, such as the commentary in “Incorporating Patient and Caregiver 
Experiences into Cardiovascular and Clinical Trial Design” (Collins et al. 2017). 

https://pubmed.ncbi.nlm.nih.gov/32983722/
https://pubmed.ncbi.nlm.nih.gov/32983722/
https://jamanetwork.com/journals/jamacardiology/article-abstract/2657319
https://jamanetwork.com/journals/jamacardiology/article-abstract/2657319
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III. Findings 
In this section, we review the findings from the environmental scan by search topic, as defined in Section I. 
Some articles may touch on more than one topic; therefore, an article might appear more than once 
throughout the topic sections.  

Topic 1: What are the types of direct and indirect costs to patients associated with 
clinical trial participation? 

Participation in clinical trials can result in 
direct and indirect costs to patients. Some of 
the direct costs for clinical trial participants 
described in the literature were copays, 
coinsurance, and deductibles (Caston et al. 
2022), as well as medication costs and 
general out-of-pocket spending on medical 
care (Kilgore & Goldman 2008; Pisu et al. 
2011). We define key cost terms in Exhibit 
III.1. Although researchers have found that 
direct costs are rising for non-pediatric 
National Cancer Institute trial participants 
(Bangs et al. 2019), we identified few articles that quantify the direct costs that clinical trial 
participants face. Slightly more research exists on calculating the indirect costs of clinical trial 
participation, but none quantified the impact of the COVID-19 pandemic on indirect cost estimates. 
Indirect costs included expenses for travel (for example, transportation, fuel, taxis or rideshares, tolls, 
parking, air travel, hotels), meals, dependent care (either for children or older adults), missed work, and 
companion costs (Reoma and Karp 2022). Here, we describe the literature on direct and indirect costs to 
patients participating in clinical trials. We summarize the number of studies that cover each cost type or 
topic in Exhibit III.2. 

 

Key Topic 1 findings 
• Few studies quantified direct or indirect costs to patients during clinical trials and no papers quantified the 

impact of COVID-19 or remote monitoring on direct or indirect costs. 

• Indirect costs in the literature focused mainly on travel costs, which range between $200 to $1,000 per month 
before the COVID-19 pandemic. 

• Lost wages might represent a significant cost to patients, but few studies quantified them. 

• Measures of patient-reported financial toxicity are becoming more common, but clinical trials infrequently 
collect them. 

Exhibit III.1. Defining Key Cost Terms1 
• Direct costs to patients during clinical trials are medical 

costs such as copays, co-insurance, or deductibles, as well 
as out-of-pocket costs for care such as medication, 
laboratory, or imaging costs. 

• Indirect costs to patients during clinical trials are other 
costs associated with trial participation like travel, food, 
child or eldercare, and lost wages.  

• Financial toxicity is the negative monetary effect of 
medical treatment and financial burden on quality of life.  

1Chino and Zafar 2019 
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Direct costs 

Direct out-of-pocket costs for cancer patients in clinical 
trials or receiving standard of care can reach up to a 
few hundred dollars per month. Exhibit III.3 provides a 
list of the articles that include estimates of costs to 
patients, including direct and indirect costs. In total, five 
articles provide cost estimates for direct, out-of-pocket 
medical expenses associated with cancer care or trial 
participation. Both patients enrolled in clinical trials and 
those receiving standard care may face significant direct 
costs. One longitudinal survey found standard care cancer 
patients pay an average of nearly $400 per month for out-
of-pocket expenses related to their care (Chino et al. 2018). 
In a separate cross-sectional study, researchers found cancer patients reporting financial distress may pay 
over $700 per month out-of-pocket average for standard of care (Chino et al. 2017). A 2011 study of stage 
I and II breast cancer survivors found that patients mean total monthly direct out-of-pocket costs 
associated with standard of care were $316 per month (Pisu et al. 2011).  For cancer patients participating 
in clinical trials, one survey found that the average monthly out-of-pocket expenses were $742 (Borno et 
al, 2022a). We did not identify any articles that provide cost estimates for non-cancer care. 

Exhibit III.3. Type of trial-related cost estimates to patients, by article 
Article Earnings loss Out-of-pocket medical expenses Travel costs 
Borno et al. 2018      
Borno et al. 2022a     
Borno et al. 2022b      
Chino et al. 2017 

 
 

 

Chino et al. 2018     
Gafford et al. 2017     
Huey et al. 2021      
Kilgore & Goldman 2008       
Lee et al. 2020      
Nipp et al. 2015     
Nipp et al. 2016      
Nipp et al. 2019a     

Academic sources disagree on whether clinical trial participants face more direct costs than 
patients receiving standard care. Some studies that seek to determine the cost burden to patients 
participating in clinical trials found little to no difference compared with the costs that patients receiving 
standard cancer treatment face (Kilgore & Goldman 2008, Sidana et al. 2022). Kilgore and Goldman (2008) 
calculated prescription drug costs and out-of-pocket costs (not defined by the study team) for patients 
participating in phase III oncology clinical trials and compared them with the costs of patients receiving 
standard cancer care. Using multivariate regression, the study team estimated that clinical trial 

Exhibit III.2. Number of studies by 
cost type 
Cost type Study count 
Caregiver support 3 
Dependent care 6 
Earnings loss 8 
Financial toxicity 6 
Insurance costs 1 
Out-of-pocket 
medical expenses 

13 

Travel costs 24 
Quality of life 7 
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participants paid, on average, $131 more for prescription drugs than standard care patients within a six-
month period but did not spend significantly more on out-of-pocket expenses . In a survey of patients 
presenting to a medical oncology clinic from 2018 to 2020, researchers found that a significantly higher 
proportion of clinical trial patients reported out-of-pocket expenses exceeding $1,000 in the prior month 
than patients receiving standard care (Borno et al. 2022a). Borno et al. (2022a) found that clinical trial 
participants may, in fact, pay nearly $500 more per month on average for out-of-pocket costs associated 
with care compared with standard care cancer patients. We did not identify any articles that attempted to 
quantify patients’ costs for non-cancer clinical trials. 

Indirect costs 

Studies on indirect costs to patients in clinical trials focus largely on travel (that is, transportation 
and lodging). Travel costs in the literature ranged from $200 to $1,000 per month depending on 
proximity to trial site, phase of clinical trial, and in-state versus out-of-state patients. Nipp et al. 
(2019a) found that, on average, patients enrolled in cancer trials from 2015 to 2017 spent at least $600 
per month on travel (such as gasoline, tolls, parking, flights, and hotels) related to their care. Among those 
who participated in clinical trials, the study team calculated that patients who lived in-state spent $212 per 
month on travel, those who lived in the New England region spent $330 per month, and those who lived 
outside the region spent $795 per month. The study included patients from phase I, II, and III oncology 
trials, but most were phase I trial participants. Nipp et al. (2019a) also explored the impact of monthly 
reimbursements for patients’ indirect costs. Participants receiving reimbursement reported greater 
improvement in their travel-related financial concerns than those who did not receive reimbursement. 
Although such findings may seem obvious, the study team notes that reducing travel-related expenses for 
trial participants may have wider impacts on trial participation and outcomes (for example, improving 
quality of life, symptom burden, or treatment adherence). Prior studies found similar results, although 
out-of-region patients spent slightly more on average ($900) in 2013–2014 as compared to 2015–2017 
(Nipp et al.  2015). Nipp et al. (2016) also reported that offering reimbursement for indirect costs 
significantly increased the rate of recruitment.  

A survey conducted by Huey et al. (2021) found similar travel costs, as a cohort of patients participating in 
phase I oncology clinical trials from October 2018 and January 2020 reported spending $600 per month 
on average for travel, hotels, food, and other non-medical costs; nearly half (48 percent) of survey 
respondents reported spending at least $1,000 per month on costs related to participating in a clinical 
trial. We also identified literature on a financial reimbursement program that covered travel-related 
expenses for oncology clinical trial participants and their caregivers. Borno et al. (2022b) found that 22 
percent of patients paid $300 to $1,000 and 11 percent paid more than $1,000 per month for travel. 
Considering cost based on travel distance, Borno et al. (2018) found that low-income patients spent more 
on travel than middle- or high-income oncology clinical trial participants ($15.82 versus $3.14 and $3.91, 
respectively, per trip based on $0.10 cost per mile); the authors theorized that the travel cost discrepancy 
could be attributable to low-income patients having to commute from rural homes to urban trial settings. 
The same study found that White clinical trial participants spent more on travel than Black or Asian 
participants ($5.32, $2.36, and $2.77, respectively), though the study noted that these disparities might be 
based on the demographics of rural California, where the study population was based (Borno et al., 2018).  
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Lost wages may comprise a significant amount of indirect costs to patients. Gafford et al. (2017) 
estimated the cost implications of opening the Midwest Cancer Alliance clinical trial sites affiliated with 
the University of Kansas Medical Center, which provided patients with in-state access to oncology clinical 
trials. Based on assumptions related to travel costs, the authors estimated that patients enrolled in in-state 
clinical trials would incur about $3,240 per year in indirect costs on average (~$280 in milage and ~$2,960 
in lost wages), which represented a significant savings compared with the estimated $9,200 in indirect 
costs to patients that had to previously travel out-of-state for clinical trial access (~$1,900 in milage, 
~$1,400 in lodging, and ~$5,900 in lost wages). This was the only study we identified that directly 
estimated lost wages. 

Parking costs at appointments vary by site but could be burdensome, depending on the number of 
appointments required. Finally, although not specific to patients enrolled in clinical trials, Lee et al. 
(2020) quantified the parking fees from the 63 National Cancer Institute-designated cancer centers and 
found that only 32 percent of centers offered free parking for all patients and that parking costs varied 
considerably across sites (median hourly costs = $2, IQR= $0, $5; median daily costs = $5, IQR = $0, $10). 
The authors estimated based on average number of expected visits that costs for parking during a 
standard course of outpatient treatment could reach up to $800 for breast cancer and $665 for head and 
neck cancer. 

Financial toxicity 

Rather than recording direct or indirect costs, some studies examine composite measures of 
patient-reported financial toxicity, which is broadly defined as the financial consequences or 
burden related to medical treatment. Two commentary articles reiterated the importance of addressing 
the financial toxicity related to clinical trial participation (Gharzai & Jagsi 2023, Winkfield et al. 2018). 
Many studies measured financial toxicity among clinical trial participants using a survey or overall toxicity 
score rather than providing estimates of costs to patients. Although authors have used various measures 
of financial toxicity in the literature, several studies we identified leveraged the Comprehensive Score for 
financial Toxicity (COST) measure, which was validated by de Souza et al. (2017). The COST measure is an 
11-item patient reported outcome measure in which patients report how much they agree with 
statements about their financial distress on a Likert scale from “Not at all” (0 points) to “Very much” (4 
points). Example statements include: “I feel financially stressed,” “My out-of-pocket medical expenses are 
more than I thought they would be,” and “My cancer or treatment has reduced my satisfaction with my 
present financial situation.” Other approaches to measuring financial toxicity included multi-item 
questionnaires with Likert scale responses focused on financial concerns specific to clinical trial enrollment 
(Wong et al. 2016). Gharzai and Jagsi (2023) argue for incorporating collection of financial toxicity 
measures, such as COST and information on direct and indirect costs to patients, during the conduct of 
clinical trials. They also indicate that further development of culturally sensitive measures of financial 
toxicity is necessary, because the COST measure was developed using a patient population that was 
overly-representative of non-Hispanic White participants (74 percent) compared to the general 
population (58 percent).  Systematic reviews indicate that financial toxicity is infrequently assessed 
during the conduct of clinical trials. Olivier et al. 2023 completed a systematic review to assess how 
financial toxicity was characterized in cancer clinical trials, among trials that reported any quality-of-life 
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outcomes.3 Only 73 cancer trials measured quality-of-life outcomes, of which about half (53 percent) 
assessed financial burden and only three percent provided any financial compensation or payments to 
patients. The systematic review identified the following measures of financial toxicity in the literature: the 
‘COST’ measure, the Patient-Reported Outcome for Fighting FInancial Toxicity measure, and a single item 
question in the QLQ-C30 instrument (“Has your physical condition or medical treatment caused you 
financial difficulties?). The authors also noted that the drug was provided by the sponsor in about 70 
percent of the 73 cancer trials that reported quality-of-life outcomes, which helps to limit the potential 
out-of-pocket costs to patients. Another literature review focused on the extent to which financial toxicity 
was incorporated as an end point into studies involving radiation (Prasad et al. 2022). The review included 
both observational studies and clinical trials involving radiation from 2001 to 2020 and found that less 
than 1 percent of studies included financial toxicity as an end point, increasing from 0.1 percent in 2001 to 
1.5 percent in 2020. The authors found that financial toxicity was often measured using the single item 
question from the QLQ-C30 questionnaire, as identified by Olivier et al. (2023) and suggested 
incorporating more financial toxicity measures into research. Kunos and Abdallah (2020) reviewed early 
and late-stage trials for those with ovarian cancer to assess the extent to which trials measure financial 
toxicity. Among the articles, 27 percent discussed the financial burden of ovarian cancer on patients, but 
none were in the context of the trials or specific to novel radiopharmaceutical therapies. We also 
identified two additional studies in which quality-of-life questionnaires and financial toxicity monitoring 
were introduced into ongoing trials. Among gynecologic malignancy patients, increased financial toxicity 
was associated with worse quality-of-life among trial patients (Andring et al. 2023). In a trial that 
incorporated financial toxicity screening among patients undergoing treatment for metastatic cancer, 
about one third of patients experienced financial toxicity (Blinder et al. 2023). 

The few studies examining differences in financial toxicity by clinical trial participation had mixed 
findings. One study compared patient reported financial toxicity using a set of 10 questions adapted 
from the Medical Expenditure Panel Survey from the Agency for Healthcare Research and Quality. The 
authors found no differences in financial toxicity between those enrolled in clinical trials and those 
receiving standard of care for patients with multiple myeloma or lymphoma (cancer of the plasma cells or 
lymphatic system) (Sidana et al. 2022). However, Keilson et al. (2022) examined differences in the COST 
measure of financial toxicity by clinical trial enrollment for patients with cholangiocarcinoma (cancer of 
the bile ducts) and found that patients in clinical trials reported higher financial toxicity than patients who 
were not enrolled in a clinical trial, despite having higher reported quality-of-life. 

 

3 The systematic review included all studies and trials that assessed patient-reported outcomes that focused on 
quality of life. Quality-of-life was assessed via a variety of questionnaires in these studies. One example quality-of-life 
questionnaire was the European Organisation for Research and Treatment of Cancer’s Quality of Life Questionnaire-
30 (QLQ-C30), which measures patients physical, psychological, and social function (Kaasa et al. 1994). 
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Topic 2: Coverage for “routine care costs” during clinical trials 

Over the past two decades, various legislation has been introduced that requires payers to cover “routine 
care costs” for patients enrolled in clinical trials. In 2000, Medicare required coverage for routine costs of a 
clinical trials (Social Security Act §1862(a)(1)(E)). The Affordable Care Act (Public Health Service Act §2709) 
expanded the requirement to cover routine care costs to private payers, and the requirement expanded to 
all Medicaid beneficiaries in 2022 (Social Security Act §1905(a)(30)). But, as of 2019, only 10 states and the 
District of Columbia required Medicaid to cover routine care costs in clinical trials, and the types of costs 
that are considered routine can vary significantly, potentially subjecting patients to financial toxicity 
because of clinical trial participation in the years prior before 2022 (Obeng-Gyasi et al. 2019). We found 
few articles that discuss how particular payers define “routine care” during trials. Some articles 
estimated the impact of newly adopted state-level policies requiring insurers to cover “patient care 
costs” in clinical trials on clinical trial enrollment rates, but none discussed the costs to patients 
associated with routine care coverage or changes because of COVID-19. There was evidence that 
newly adopted state-level policies requiring insurers to cover “patient care costs” in clinical trials had no 
statistical impact on clinical trial participation rates. Exhibit III.4 lists the articles that discuss insurance 
coverage for routine care, other non-medical costs, or both during clinical trials and includes which types 
of insurance the articles mention. 

Exhibit III.4. Articles discussing insurance coverage for routine and non-medical care during 
clinical trials 

Article 

Payer type Costs covered by payer 

Private Medicaid Medicare 

Veterans 
Affairs or 
Military Non-medical 

Routine 
care 

Bierer et al. 2021        

Bodurtha Smith et al. 2022         

Caston et al. 2022          

Ellis et al. 2012       
 

 
Mackay et al. 2016         
Martin et al. 2014          
Mupfudze et al. 2021          

Unger et al. 2023          
Winkfield et al. 2018        

 

Key Topic 2 findings 
• Coverage for routine care varied by payer and state over the last 20 years, but as of 2022, Medicare, 

Medicaid, and private insurance must cover routine care costs. 

• There is limited information on what costs are considered routine care by payer, and no articles discussed the 
impact of COVID-19 on payments for or the definition of routine care. 

• Despite routine cost coverage, payers can still deny coverage for trials at out-of-network sites, and direct 
costs such as coinsurance or copays during trials might not be covered. 
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Definitions of routine care 

Several commentary articles identified the challenge in defining routine care during trials. 
Researchers suggest that there is considerable patient confusion about the costs that they might incur 
while participating in a clinical trial, which could contribute to concern over costs—some patients might 
not know that routine care costs associated with clinical trials are covered by insurance as a provision of 
the ACA, and others might not know that they could face out-of-pocket expenses while participating in a 
clinical trial (Manne et al. 2015). A commentary article by Bierer et al. (2021) highlighted the complexity of 
defining “routine care coverage,” which could include “ancillary medical care, physician and hospital visits, 
and treatment of research-related injury.” The authors also highlight that trials that qualify for routine care 
coverage among Medicaid beneficiaries only represent a small proportion of all trials and that those 
without insurance have no access to trials. The authors of a different commentary article highlighted some 
key limitations of the ACA legislation on routine care cost coverage, including unclear coverage provisions 
for experimental or phase I trials, the absence of a clear definition of routine care costs, and unclear 
coverage of routine surveillance tests during clinical trial follow-up (Martin et al. 2014). 

Access barriers despite routine care cost coverage 

Despite requirements to cover routine care costs, gaps in policy coverage can limit access to trials 
for those with insurance. A commentary article assessed what proportion of women with gynecologic 
malignancies had access to in-network cancer centers accredited by the National Cancer Institute. The 
authors found that 40 percent of Medicare Advantage plans and 33 percent of private insurance plans did 
not have in-network cancer centers, which limited their patients’ access to clinical trials because of out-of-
network costs despite requirements for routine care coverage (Bodurtha Smith et al. 2022). Martin et al. 
(2014) also mentioned that a key limitation of the ACA legislation is that plans are only required to cover 
out-of-network clinical trial costs if the plan already provides coverage for out-of-network services. The 
American Society of Clinical Oncology issued a policy statement focused on barriers to clinical trial 
participation that described the limitations for out-of-network care and the financial burden associated 
with cost-sharing such as coinsurance during clinical trials (Winkfield et al. 2018). The American Society of 
Clinical Oncology also recommended that payers have clear definitions of routine costs and streamline 
the prior authorization process. 

Other results relevant to routine care costs 

Studies found ACA’s routine care coverage legislation had limited impact on trial participation 
before COVID-19. Mackay et al. (2016) estimated the change in the number of people in Kansas ages 19 
to 64 with health insurance coverage for clinical trial participation after the ACA through 2014. The 
authors found the ACA had limited impact on coverage rates for clinical trial participation because self-
funded and Medicaid plans were not subject to the ACA requirements and because most people who 
were uninsured before the ACA remained uninsured after. Prior to the implementation of the ACA, Ellis et 
al. (2012) examined the impact of state-level policies requiring insurers to cover patient care costs in 
clinical trials on the rates of clinical trial enrollment in these states. The authors found no difference in 
clinical trial participation rates among National Cancer Institute Community Clinical Oncology Program 
practices in states with and without coverage mandates. The authors suggested that the varying strength 
of states’ policies may have attenuated the impact, though one study of trial enrollment at a single large 
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cancer center found an increase in insurance clearance for oncology clinical trials for privately insured 
patients after the implementation of the ACA (Kehl et al. 2017).  

Before 2022, state Medicaid policies were complex and restricted access to clinical trials for 
beneficiaries. Mupfudze et al. (2021) conducted a qualitative analysis with pediatric bone marrow 
transplant financial coordinators across 10 states in 2019 and found that only 2 states required Medicaid 
to cover routine medical costs for patients in clinical trials (Florida and Texas).  One state (Michigan) 
provided coverage for transportation and lodging through Medicaid but did not have legislation requiring 
routine care coverage during clinical trials. Although state coverage of routine care was not prevalent 
prior to 2022, there was evidence of a growing proportion of clinical trial patients enrolled in Medicaid.  
Unger et al. (2023) examined the impact of Medicaid expansion on the number and proportion of clinical 
trial patients covered by Medicaid across the Southwest Oncology Group Cancer Research Network from 
1992 to 2020 and observed a 19 percent increase in the odds of patients using Medicaid insurance in 
clinical trials after expansion. Female Medicaid beneficiaries had a greater increase in clinical trial 
participation than male beneficiaries during this period, but there were no significantly different trends by 
race, ethnicity, or age. Starting in 2022, all state Medicaid plans must cover routine care costs during 
clinical trials, but we did not identify any articles that evaluated the impact of this new policy (Social 
Security Act §1905(a)(30)).  

Topic 3: Financial and nonfinancial barriers to clinical trial participation for 
underrepresented groups 

With an estimated 5 percent of eligible populations participating in clinical trials, there are numerous 
barriers to participation (Gerber et al. 2015). A report from the American Cancer Society Cancer Action 
Network highlighted several key patient-level barriers to enrollment, including awareness and education 
regarding trial availability, travel burden and transportation costs, and direct medical costs (Allen et al. 
2018). Historically underrepresented groups may also face additional barriers because of overlapping 
systemic challenges (for example, those who are uninsured may not believe they are eligible to participate 
in clinical trials, while those who live in rural areas may not reliably be able to travel to clinical trial sites). 
The literature highlighted a number of groups that are underrepresented in clinical trial participation 
including racial and ethnic minorities, especially Black, Hispanic, and American Indian and Alaska Native 
populations, rural populations, populations with low socioeconomic status, and older adults (Allen et al. 
2018; Borno et al. 2018; Caston et al. 2022; Cook et al. 2010; Perni et al. 2021; Riaz et al. 2023). Although 
there may be additional underrepresented groups in clinical trial participation, such as people with 

Key Topic 3 findings 
• We found disparities in trial participation in the literature for Black and Hispanic patients, patients older than 

age 65, and rural patients. 

• There was mixed evidence that racial and ethnic minorities experienced greater out-of-pocket costs or 
reported more financial barriers to clinical trial participation. However, the literature often cited differences in 
socioeconomic factors, such as education level, income, and insurance type, as an underlying cause of 
disparities and presented them as a large barrier to trial participation. 

• Nonfinancial barriers include patient awareness, regional availability, and ineligibility, including because of 
age and health status. 
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disabilities, pregnant/lactating people, and LGBTQIA+ populations, the literature lacked information on 
their underrepresentation. Below we describe several articles that discuss the financial and nonfinancial 
barriers to clinical trial participation, particularly by historically underrepresented groups. 

Financial barriers 

The main financial barriers to clinical trial participation cited in the literature were cost concerns (in 
particular out-of-pocket costs for direct medical costs and indirect costs such as travel, as well as 
insufficient insurance coverage).  Chino and Zafar (2019) reviewed the literature on the impact of 
financial toxicity on clinical trial participation and found that worries about out-of-pocket expenses and 
concerns about insurance coverage result in lower-income patients being less likely to participate in 
clinical trials. In a study of 1,256 cancer patients, worries about health insurance coverage of clinical care 
costs represented one of the strongest barriers to clinical trial participation (Nipp et al. 2016). Information 
on actual costs of additional out-of-pocket expenses was limited, with one study reporting a substantial 
proportion of patients in cancer clinical trial taking on credit card debt and spending more than 10 
percent of income on medical expenses, which equated to an estimated $600 a month per participant 
(Nipp et al. 2019a). For participants receiving Medicaid benefits, there were historically no federal 
mandates for clinical trial coverage, making it prohibitively expensive for many Medicaid beneficiaries to 
participate in clinical trials (Winkfield et al. 2018). In addition, lack of transparency of potential trial-related 
out-of-pocket costs and payers’ clinical trial coverage policies were barriers to participation (Winkfield et 
al. 2018). Here, we summarize the findings on financial barriers in the literature and review any literature 
in which financial barriers might differ for underrepresented groups. 

Lower socioeconomic status, including lower income, underinsurance, and lower educational 
attainment, might confound the association between being in an underrepresented group and 
lower rates of clinical trial participation. We found several articles that suggest that underrepresented 
groups, such as racial minority patients and younger adult patients, have lower socioeconomic status, 
which could explain their lower rates of participation. In a survey of clinical trial sites, MacLennan et al. 
(2023) found that survey respondents at clinical trial sites reported that lack of reimbursement and lack of 
payment for participation, in addition to lack of translator services, were the biggest barriers to improving 
diversity and inclusion in clinical trials. Socioeconomic factors, such as underinsurance and having less 
than a high school education, were found to be the biggest barrier to minority recruitment in multiple 
papers and were found to be stronger barriers than race (Duma, 2017; Williams et al. 2021; Manne et al. 
2016). One study highlighted that populations with historically lower financial resources including 
uninsured patients and minority patients were found to have lower clinical trial enrollment overall (Nipp et 
al. 2019b). Perni et al. (2022) found that patients who reported financial burden were younger and more 
likely to have incomes less than $60,000 USD. In another study Black patients and patients in areas of 
higher disadvantage had lower odds of enrollment, highlighting the confounding effects of systemic 
issues and socioeconomic status (Caston et al. 2022).  

Two studies, however, found that racial minorities either were no more likely to report financial 
burden or were less likely to report financial burden than non-Hispanic White patients. Using the 
Health Information National Trends Survey of U.S. adults, 55 percent of respondents reported at least one 
cost-related factor that would influence their willingness to participate in a clinical trial (C. Williams et al. 
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2023). Patients who were “not living comfortably on their current income” were more likely to report a 
cost-related factor that would influence trial participation, but there was no association with reported 
annual household income. In this survey, younger age, non-Hispanic White race, and higher education 
levels were associated with increased reporting of cost-related factors influencing trial enrollment. Among 
patients with cancer who were enrolled in clinical trials and referred for financial assistance, 57 percent 
reported financial burden and 41 percent reported cost concerns (Perni et al. 2022). Patients with lower 
income were more likely to report both financial burden and cost concerns, and there were no significant 
differences by other sociodemographic or clinical factors (such as sex, race, type of insurance, trial type, or 
trial phase). 

Patients in rural areas or those living farther from the clinic commonly reported financial barriers. 
In a survey of rural patients with cancer in West Virginia, 53 percent listed monetary burden and 36 
percent listed commute as strongly influential factors in their decision to participate in a clinical trial 
(Virani et al. 2011). Among the approximately 5,500 survey respondents in a survey about factors 
associated with clinical trial participation, lower income and longer distance to the clinic were both 
statistically significantly associated with lower rates of clinical trial participation, and lower income patients 
reported more concerns about how to pay for clinical trials (Unger et al. 2013). In a separate survey of 
about 1,300 breast, colon, and lung cancer patients at eight Southwest Oncology Group clinical sites, 
annual household income less than $50,000 was associated with a 32 percent lower odds of clinical trial 
participation (Unger et al. 2016). The association between income and trial participation was magnified 
among two subgroups in this study: those living more than 13 miles from the clinic and women, who had 
significantly lower odds of trial participation (43 percent lower and 36 percent lower, respectively). 

Non-financial barriers 

Non-financial barriers identified in the literature included lack of patient or provider knowledge 
about clinical trials, mistrust, complexity of protocol requirements and exclusions, lack of 
invitation or encouragement from providers to participate, logistical barriers (including the ability 
to take time off of work, travel, and caregiving coverage), and individual patient factors (Chino & 
Zafar 2019; Nipp et al. 2019b; Paidipati et al. 2022). These individual level barriers to clinical trial 
participation include fear of adverse effects, mistrust in science, cultural or religious beliefs, and poor 
health literacy (Duma et al. 2017, Rocque et al. 2022). These findings were consistent with findings from a 
survey of 1,256 patients assessing demographic factors and attitudinal barriers that found that the most 
significant barriers were fear of side-effects, worry about health insurance, and efficacy concerns (Manne 
et al. 2015). Below we summarize the findings on non-financial barriers in the literature and review any 
instances in which non-financial barriers might differ for underrepresented groups. 

Two studies suggested that lack of information on available clinical trials were barriers for rural 
patients and racial and ethnic minorities. In a study focusing on barriers to rural patients’ access to 
clinical trials only 19.6 percent of rural patients surveyed reported that their health care teams discussed 
clinical trials with them. Among those who did discuss clinical trials with their care team, 59.8 percent said 
their decision not to participate in a clinical trial was strongly influenced by discouragement from their 
oncologist, and 49.4 percent cited discouragement from a family physician. Monetary burden, the 
commute, and lack of information were also cited as highly influential factors in deciding to participate in 
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a clinical trial (Virani et al. 2011). Hamel et al. (2016) also cited medical staff’s awareness of trial availability 
as a barrier to participation for racial and ethnic minorities with cancer. 

Although there was some mixed evidence, studies generally found that racial minorities and rural 
patients are no less likely to be willing to participate in clinical trials. Using a linkage of patient-
reported outcomes, electronic health records, and clinical trial data, Caston et al. (2022) evaluated the 
association between underrepresented patient populations and clinical trial eligibility, interest, and 
enrollment for patients with breast or ovarian cancer. After adjusting for age, cancer type, insurance type, 
living in a rural area, and their zip code’s Area Deprivation Index, Black patients had similar odds of trial 
eligibility but lower odds of interest (odds ratio [OR]=0.40; 95 percent confidence interval [CI]: 0.18, 0.90) 
and enrollment (OR=0.56; 95 percent CI: 0.32, 0.98) in clinical trials as compared to White patients. Clinical 
trial eligibility, interest, and enrollment did not differ for rural versus urban patients. Patients living in 
areas of high neighborhood disadvantage, as measured by the area deprivation index (ADI) had lower 
odds of enrolling in clinical trials than those in areas of lower ADI (OR=0.46; 95 percent CI=0.24, 0.89). 
Similar results were found using data from the Health Information National Trends Survey in 2020, where 
Williams et al. (2021) detailed the association between history of clinical trial participation and age, 
race/ethnicity, rural versus urban residence, insurance coverage, and health status. In a multivariate 
regression, Non-Hispanic Black patients were more likely to be invited to join a trial (OR=1.85; 95 percent 
CI=1.13, 3.02), but less likely to participate in the trial than non-Hispanic White patients (OR=0.28; 95 
percent CI=0.09, 0.87). Rural residents were less likely to be invited to join a trial compared to urban 
residents (OR=0.33; 95 percent CI=0.17, 0.65). However, one study cited by Hamel et al. (2016) suggested 
that overall, individuals from minority populations are as likely as White individuals to consent to 
participate if they are offered a clinical trial. Further, in the National Academies of Sciences, Engineering, 
and Medicine’s 2022 report on “Improving Representation in Clinical Trials and Research: Building 
Research Equity for Women and Underrepresented Groups”, the literature on willingness to participate 
generally indicated that racial minorities and those in rural areas were no less likely to be willing to 
participate if asked (NASEM 2022). Some key papers in this report include Langford et al.’s (2014) review 
of National Cancer Centers Program data, which found that there were no differences in willingness to 
participate in trials for Asian, Black, and Hispanic Americans as compared with White Americans. Those 
living in rural areas were also no less likely to be willing to participate in a large study in Arkansas of more 
than 5,000 individuals (McElfish et al. 2018) and in a small study across several southern states and Puerto 
Rico (Thetford et al. 2021). In general, most studies did not find differences in willingness to participate in 
trials for underrepresented groups. One of the two studies with differing results was fielded in one 
southern state (Caston et al. 2022), and the other was fielded at the beginning of the COVID-19 pandemic 
(Williams et al 2021), limiting their generalizability. 

Availability and proximity of clinical trials were noted as barriers to enrollment that particularly 
affected under-resourced and rural communities. In a qualitative study of low-income, multiethnic 
patients with cancer, despite financial reimbursement from the Lazarex Cancer Foundation for expenses 
associated with trial participation, patients reported significant barriers related to the time commitment 
required for trial participation, as well as indirect costs such as lodging and travel (Medina et al. 2023). 
There were a number of studies focusing on barriers to clinical trial participation for rural individuals. In a 
study of patients enrolled in clinic trials between 1993 and 2014 at the University of California San 
Francisco the researchers found that patients from lower-income areas (n=5,799) traveled longer 
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distances than patients from higher-income areas (n=5,773; 58.3 vs. 17.8 miles, respectively; p < .001) 
(Borno et al. 2018). The same study also found that White patients (83 percent) traveled longer distances 
than Black patients (4.4 percent), with median distances of 29.9 and 13.9 miles, respectively (p < .001); 
however, the study cited California’s demographic mix in rural areas as the likely main factor in travel 
distance disparity, as rural areas of the state have a greater number of White residents. In tandem with 
individual proximity to clinical trials, availability of clinical trials was also cited as a barrier to participation. 
In addition, Hamel et al. (2016) created a multilevel model to analyze disparities in clinical trials at the 
system, individual, and interpersonal level. Using their model, the team reported a limited number of trials 
available both nationally and regionally, as well as inadequate hospital infrastructures and resources to 
participate in clinical research. These factors were found to disproportionately affect enrollment for 
minority populations who are more likely to receive their care at under-resourced hospital systems.  

Complexity of clinical trial protocols present particular barriers for older adults. Duma et al. (2017) 
found that because of the aggressive therapies involved in most clinical trials, elderly patients may be 
unwilling to accept the additional treatment toxicity which may not be aligned with their care goals. Duma 
and colleagues also mentioned that older adults are more likely to have comorbidities that may make 
them ineligible for trial participation. In a study conducted by BrintzenhofeSzoc et al. (2022) using focus 
group interviews of older adults who were patient representatives for the National Cancer Institute’s 
Community Oncology Research Program, other barriers to enrollment included complex consent forms, 
not being referred to trials, patient costs, cultural insensitivity, limited accessibility in community setting 
and transportation issues.  

There is some evidence that Black and Hispanic patients are more likely to report logistical barriers 
to clinical trial participation, such as difficulty being able to secure time off work or obtaining 
childcare. Qualitative research among Black and Hispanic patients found that in addition to barriers such 
as trust, logistical barriers such as time conflicts and childcare responsibilities were important factors that 
precluded participation in research (Calderon et al. 2006). 

Several studies found that underrepresented racial and ethnic minorities and rural patients were 
less likely to meet trial eligibility criteria because of more advanced disease, worse health status, or 
potentially implicit bias. In an asthma trial, patients from underrepresented racial and ethnic groups 
were less likely to meet the inclusion criteria of adequate response to the methacholine challenge (Hardie 
et al. 2010). The authors indicated that the cutoff for adequate response did not account for known 
differences in methacholine responsiveness for racial and ethnic minorities, indicating a need to account 
for disparities in exclusion criteria in trial design. Several other studies indicated that racial minorities may 
not meet eligibility criteria because of more advanced disease or delayed diagnoses, which may be driven 
by lower rates of cancer screening and confounded by socioeconomic differences (Giuliano et al. 1998; 
Ward et al. 2004; King et al. 2011). Later stage at diagnosis, which may preclude eligibility, was more 
common among rural patients (Virani et al. 2011). A pair of companion papers looking at enrollment of 
pediatric patients in a bronchiolitis trial found that Hispanic patients were less likely to be deemed 
‘appropriate’ with vague justifications for their ineligibility (Coon et al. 2022; Popkin et al. 2022). 
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Topic 4: Impact of COVID-19 and clinical trial innovations on costs to patients and 
barriers 

We did not identify any studies that estimated the impact of COVID-19 on costs to patients directly. 
Instead, we identified several studies highlighting the lessons learned from the COVID-19 pandemic more 
broadly and summarized the resulting clinical trial innovations necessary to continue trials during the 
pandemic. These articles also briefly touched on the impact of COVID-19 or clinical trial innovations on 
barriers to clinical trial participation. Exhibit III.5 lists the articles that mention either the impact of COVID-
19 on barriers to clinical trial participation or detail the clinical trial innovations that occurred during the 
COVID-19 pandemic. After Exhibit III.5 we highlight some of the findings from these articles.  

Exhibit III.5. Summary of articles discussing the impact of COVID-19 on barriers to clinical trials 
or clinical trial innovations 

Authors 

Clinical trial innovations discussed in article 

Decentralized 
trials 

Digital data 
collection Home visits 

Relaxing 
follow-up time 

frame 

Remote 
recruitment or 

visits 
Brody et al. 2022         Remote survey 

data collection 
Ejem et al. 2023         Social media 

recruitment, 
telephone visits 

MacLennan et al. 2023 Cell phone 
applications, 
Telehealth 

Digital consent, 
Electronic/digital data 
collection devices 

Home study 
visits 

  Telemedicine 
study visits 

Masoli et al. 2021 Trials@Home 
Initiativea 

Digital consent      Telephone 
follow-up 

Murphy et al. 2023         Social media 
recruitment 

Raciborski et al. 2023         Telemedicine 
study visits 

Sehrawat et al. 2023 Remote 
visits/monitoring 
and digital health 
technology 

Digital consent; Digital 
health technology- 
motion and gait 
sensors, smartwatches; 
Digital data collection 

    Remote 
interviews 

Key Topic 4 findings 
• More information is needed on the impact of COVID-19 on costs to patients, routine care coverage, and 

barriers to clinical trial enrollment. 

• The impact of clinical trial innovations such as remote monitoring and decentralized trials on barriers to trial 
enrollment was mixed. Patients reported reduced travel costs and time commitment, but remote monitoring 
presented some technological challenges for patients, particularly older or low-income patients without 
reliable internet access. 
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Authors 

Clinical trial innovations discussed in article 

Decentralized 
trials 

Digital data 
collection Home visits 

Relaxing 
follow-up time 

frame 

Remote 
recruitment or 

visits 
Tan et al. 2020 Virtual or remote 

study locations 
Digital health 
technology- wearable 
technology, digital 
biomarkers 

    Telemedicine 
study visits 

M. Williams et al. 2023       Relaxed protocol 
for timing of 
study visits 

  

a Trials@Home- Centre of Excellence Remote and Decentralised Clinical Trials. Available from: https://trialsathome.com/ 

Transition to remote clinical trial recruitment and care delivery generally benefited patients but 
presented technology challenges. Sehrawat et al. (2023) provided an overview of opportunities for 
clinical trial innovations and decentralization in light of the COVID-19 pandemic. Some of these 
innovations include data advances in electronic health record and digital health technology systems, as 
well as real-time querying of patient data. Other approaches that might reduce nonfinancial barriers such 
as travel and time off work for clinical trial participants include conducting electronic informed consent 
and remote monitoring. The authors suggest, however, that technology requirements, such as internet 
access and familiarity with software for virtual visits, and privacy concerns might pose challenges. Tan et 
al. (2020) also detailed the benefits and challenges associated with some necessary adaptations to 
oncology clinical trials in light of COVID-19. These adaptations include decentralization efforts such as 
using remote study visits, remote treatment delivery, and the leveraging patient’s local laboratory and 
imaging facilities. These adaptations could improve patient’s financial and travel burdens. We found one 
study, a survey of clinical trial sites, which indicates that uptake of clinical trial innovations and 
decentralized trials was widespread during the COVID-19 pandemic with around 80 percent of sites were 
offering remote study visits (MacLennan et al. 2023). 

In a survey with patients and caregivers in the United Kingdom on remote delivery of clinical trials in the 
beginning of the COVID-19 pandemic, researchers found that patients reported fewer financial and 
nonfinancial barriers related to “the required time commitment, need for childcare, and travel and parking 
expenses” (Masoli et al. 2021). Yet, patients also reported concerns about using remote technology and 
feeling less supported. In a behavioral health trial that occurred during the COVID-19 pandemic, 
telehealth delivery of behavioral interventions was more cost-effective for trial sponsors in terms of 
reduced costs to recruit participants, and the authors observed no differences in participation rates for 
those in receiving telehealth versus in-person behavioral sessions (Murphy et al. 2023). A behavioral 
health trial for veterans during COVID-19 also found that telehealth delivery was more cost-effective than 
in-person delivery, and there was also some evidence that telehealth delivery increased participation in 
the behavioral health intervention (Raciborski et al. 2023). The literature did suggest some challenges 
associated with transition to remote trial delivery. Brody et al. (2022) detailed the impact of transitioning 
to remote processes on a palliative care trial focused on enrolling Hispanic patients and found that 
remote delivery presented challenges for patients without internet access or who were uncomfortable 
with new technology. 

https://trialsathome.com/
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Other studies highlighted the success of using remote recruitment tools such as social media to 
enroll patients during the COVID-19 pandemic. A randomized control trial focused on enrolling older 
adults in Canada during the COVID-19 pandemic compared recruitment rates across a mail campaign, 
newspaper advertising, and Facebook outreach and found that Facebook outreach had the best efficacy 
(Murphy et al. 2023). A study recruiting breast cancer survivors at two US clinic sites found similar success 
with social media-based recruitment during the COVID-19 pandemic (Ejem et al. 2023). The authors found 
that participants recruited via Facebook were generally similar in terms of sociodemographic 
characteristics to those recruited in the clinic sites, but those recruited via Facebook were slightly more 
likely to have an annual income over $40,000 (83 versus 71 percent; p-value=0.02).  
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VI. Discussion and Conclusions 
To inform our understanding of the costs and barriers that patients might face when participating in a 
clinical trial, as well as the impact of COVID-19 on those costs and barriers, we gathered related literature 
for this environmental scan. Our findings are listed in Exhibit VI.I.  One key finding was that Black and 
Hispanic patients, patients over age 65, and rural patients have lower clinical trial participation, which 
might be driven in part by lower socioeconomic status. Below we summarize the literature that suggests 
strategies to address barriers to clinical trial enrollment. 

Some strategies in the literature that may help address some key barriers to clinical trial enrollment 
include nurse navigators and decentralized approaches to trials. The use of decentralized or remote 
trials may help to reduce barriers to enrollment like travel and time commitment (Raciborski et al. 2023, 
Sehrawat et al. 2023). A study at the University of Southern California found that nurse navigators 
increased the recruitment rate of Black patients with breast cancer into clinical trials and enrolled 86 
percent of eligible patients into clinical trials (Holmes et al. 2012). Guerra et al. (2022) wrote a commentary 
article on approaches to advance equity in cancer clinical trials. Some of these approaches include the use 
of patient or nurse navigators to increase understanding of trial benefits and provide decision-making 
support. The authors also stressed the need for financial and social needs assistance to cover out-of-
pocket trial expenses like transportation. Duke Cancer Institute’s Health Disparities & Equity Program 
implemented a patient navigator program to help patients through both routine cancer care and a 
Community Health Ambassador Program to promote awareness about clinical trial opportunities (Barrett 
et al. 2016). 

Several studies argued that financial support or reimbursement during trials may help to overcome 
financial barriers and improve representation (Unger and Fleury 2019, Largent and Lynch 2018, 
Winkfield 2020). In a nationally representative survey of US adults, Hispanic respondents requested higher 
amounts of compensation to participate in clinical research than non-Hispanic White or Black respondents 
(Walter et al. 2013). The authors found that a payment of approximately $350 would yield proportional 
representation, or willingness to participate, in clinical research. A cancer prevention trial increased the 
proportion of Black participants from 27.2 percent to 31.5 percent, and the number of total recruits for the 
trial at sites that received Minority Recruitment Enhancement Grants (MREGs) (Cook et al. 2010). The 
MREGs were $50,000 grants to trial sites that funded salary support for a minority outreach coordinator, 
reimbursement for parking and gas for participants, and other recruitment materials. A financial 
reimbursement program focused on increasing the number and diversity of participants at a cancer 
clinical trial site in Dallas, Texas (Gerber et al. 2022). The reimbursement program, funded by Lazarex 
Cancer Foundation, provided funding to patients for non-clinical costs associated with trial participant, 
including travel and lodging, for patients with household incomes up to 700 percent of the Federal 
poverty rate. Financial support will be up to $1,500 per month for patients at 400 percent of the Federal 
poverty rate, up to $1,125 per month for patients between 401 and 550 percent of the Federal poverty 
rate, and up to $750 per month for patients between 551 and 700 percent of the Federal poverty rate. 
Another financial reimbursement program funded by the Lazarex Cancer Foundation at two cancer 
centers in California found that implementing the reimbursement program was feasible at a 
comprehensive cancer center; however, there was no evidence of improved clinical trial enrollment rates 
for those receiving reimbursement. The biggest barrier to clinical trial enrollment reported in the study 
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was ineligibility due to screening procedures (Borno et al. 2022b). Finally, an open-label, phase IV trial 
among Black and Hispanic patients with multiple sclerosis was specifically designed to promote retention 
and decrease burden by providing reimbursement for childcare, transportation, earnings loss, and travel 
and by providing more flexibility in visit windows (Williams et al. 2023).  

In Exhibit IV.1, we summarize the topic areas for the environmental scan and the key findings for each 
topic. We also detail the areas where there are gaps in the literature. Based on these findings, topics for 
future work could include the following (additional detail offered in the right column of Exhibit IV.1):  

• Estimates of direct and indirect costs to patients, including out-of-pocket medical spending, travel costs, 
and lost work productivity, in by trial phase and type. 

• Patient’s experience with insurance coverage during the clinical trial, including instances of denied 
coverage for clinical trial monitoring tests or clinical trial sites that were out-of-network or types of care 
that were not considered ‘routine care costs’ during the trial. 

• The impact of eligibility barriers on clinical trial participation and approaches to adapt trial inclusion and 
exclusion criteria to reduce eligibility barriers for underrepresented groups. 

• Patient’s experience and comfort-level with remote monitoring, telehealth, or other remote technology. 

Exhibit IV.1. Environmental scan findings by topic area 

Topic  Key Findings Gaps in Literature 
Questions for Further 

Exploration 
Types and estimates of 
direct and indirect 
costs to patients in 
clinical trials  

• Direct costs include 
coinsurance, copays, 
deductibles, medication 
costs, and general out-of-
pocket spending, with mixed 
evidence on whether patients 
enrolled in clinical trials have 
more out-of-pocket medical 
costs. 

• Travel costs ranged from 
$200 to $1,000 per month 
prior to the COVID-19 
pandemic. 

• Other indirect costs include 
travel meals, dependent care, 
missed work or lost wages, 
and companion costs. 

• Research supports collecting 
patient-reported financial 
toxicity, but uptake in clinical 
trials is slow. 

• Few studies quantified 
differences in direct 
costs for patients 
enrolled and not 
enrolled in clinical trials. 

• Most studies on direct 
and indirect costs 
focused on patients with 
cancer. 

• Indirect costs in the 
literature focused mainly 
on travel costs.4 

• No papers quantified the 
impact of COVID-19-
related modifications 
(remote monitoring, 
decentralized trials, and 
so on) on direct or 
indirect costs. 

• Lost wages may 
represent a significant 
cost to patients, but few 
studies quantified them. 

• What are the out-of-pocket 
medical costs related to 
clinical trial participation 
(coinsurance, copays, 
deductibles, etc.…)? 

• What are the out-of-pocket 
non-medical costs related 
to clinical trial participation 
(transportation, lodging, 
childcare, etc.…)? 

• How does clinical trial 
participation impact lost 
work productivity? 

 

4 See Exhibit III.2 for a breakdown of the different types of costs covered in the literature and the number of articles 
that discuss each type of cost. 
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Topic  Key Findings Gaps in Literature 
Questions for Further 

Exploration 
Impact of policies 
requiring that payers 
cover “routine care 
costs” during clinical 
trials and costs covered 
by payers as “routine 
care” 

• Coverage for routine care 
varied by payer and state 
over the last 20 years with 
Medicaid being the last to 
adopt coverage in all states. 

• Payers can still deny 
coverage for trials at out-of-
network sites. 

• The financial burden of direct 
costs like coinsurance is not 
addressed by routine care 
policies. 

• There is limited 
information on what 
costs are considered 
routine care by payer. 

• There are few studies on 
the impact of routine 
care policies and those 
that do show mixed 
effects on trial 
participation. 

• No articles discussed the 
impact of COVID-19 or 
clinical trial innovations 
on routine care costs 

• What medical costs related 
to clinical trial participation 
are not covered by 
insurance or the trial? 

• To what extent do insurers 
deny coverage of certain 
medical procedures or test 
during clinical trials? 

• To what extent do insurers 
consider any of the trial 
providers or clinical sites to 
be out-of-network? 

Impact of financial and 
nonfinancial barriers 
on clinical trial 
participation among 
historically 
underrepresented 
groups 

• Socioeconomic factors 
(including education level, 
age, employment status, 
income level, and insurance 
status) contribute to 
observed disparities and 
present a significant barrier 
to trial participation, 
especially for Black and 
Hispanic patients, patients 
older than age 65, and rural 
patients. Nonfinancial 
barriers include patient 
awareness, encouragement 
from providers to participate, 
regional availability, and 
ineligibility, including due to 
age and health status. 

• More information on the 
impact of COVID-19 on 
barriers to clinical trial 
enrollment is needed. 

• No findings for barriers 
for pregnant and 
lactating people, 
LGBTQIA+ populations, 
or people with 
disabilities. 

• What are eligibility barriers 
for patients interested in 
participating in trials and to 
what extent they differ for 
underrepresented groups? 

• What are the barriers to trial 
participation for other 
underrepresented groups, 
such as pregnant and 
lactating people, LGBTQIA+ 
populations, or people with 
disabilities? 

• How does availability of 
clinical trials impact patients 
in rural areas? 

• Are there differences in 
direct and indirect costs for 
underrepresented groups? 

Effect of the COVID-19 
and clinical trial 
innovations like remote 
monitoring on costs to 
patients, diversity of 
trial participants, and 
barriers to trial 
participation 

• Some patients reported 
benefits from remote study 
visits like reduced time 
commitment and travel costs 
(qualitative findings only). 

• Remote study visits 
presented some 
technological challenges for 
patients and could 
disadvantage older or low-
income patients without 
reliable internet access. 

• There were no cost 
estimates on the impact 
of remote study visits or 
other decentralized trial 
elements on indirect 
costs like travel. 

• There was limited 
information on the 
effects of the following 
innovations on costs, 
diversity, and barriers to 
participation: cost 
reimbursement, home 
visits and relaxed follow-
up timeframes. 

• What is the uptake of 
remote study visits or use of 
offsite facilities, like local 
laboratory or medical office 
for tests or visits, in clinical 
trials? 

• What is the impact of 
remote study visits or other 
clinical trial innovations 
have on travel costs and 
financial burden associated 
with participating in the 
trial? 

• Are there challenges for 
patients associated with 
telehealth technology 
during trials? 
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Our environmental scan concludes that there is limited research that quantifies direct or indirect costs to 
patients during clinical trials and no studies on the impact of the COVID-19 pandemic or clinical trial 
innovations on these costs. Among the available literature, travel costs and patient-reported financial 
toxicity are most often studied, and much of the literature focused on cancer clinical trials. There were also 
limited findings on what type of care is considered routine care by insurers during the course of a clinical 
trial and limited findings on the impacts of COVID-19 on this coverage or associated costs. However, we 
did find evidence that routine care coverage policies did not address other insurance-related barriers to 
clinical trial participation like clinical trial sites being considered out-of-network. Finally, we found 
literature that indicates that Black and Hispanic patients, patients over age 65, and rural patients are less 
likely to participate in clinical trials. Because differences in socioeconomic factors, like education level, 
income, and insurance type, may be an underlying cause of these disparities, addressing the cost of 
participating in clinical trials might have a downstream effect of improving clinical trial participation 
among these groups. Further information on estimates of direct and indirect costs to patients by clinical 
trial type (phase and disease) and on differences for underrepresented groups is needed, including 
among people with disabilities and older adults. Research to estimate the impact of certain clinical trial 
innovations like the shift to remote monitoring prompted by the COVID-19 pandemic on these costs 
could inform whether increased uptake of a decentralized trial approach could address financial and 
nonfinancial barriers to clinical trial participation. 
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We used the following approaches to identify relevant literature, which we organized in Zotero: 

1. Searched Elton B. Stephens Co. (EBSCO) Academic Search Premier, EBSCO Cumulative Index of 
Nursing and Allied Health Literature (CINAHL), and PubMed for peer-reviewed journal articles. 
We list the search query for each research topic and the initial article count in PubMed as of October 
24, 2023, for reference below in Exhibit A.1. 

Exhibit A.1. Initial PubMed search result counts, by research topic 

Topic 
Number Search topic  Search query 

Initial 
article 

count in 
PubMed 

1 Direct and indirect 
costs to patients in 
clinical trials 

("financial toxicity" OR "financial burden" OR "cost to patients" OR 
"direct costs" OR "indirect costs" OR "patient costs" OR "cost to 
patient" OR "direct cost" OR "indirect cost" OR "patient cost" OR 
"reduce cost" OR "reduce costs" OR "out-of-pocket" OR "out-of-
pocket")) AND ("clinical trial" OR "clinical trials") 

 1,078 

2 Routine care cost 
policies 

Search 1: (payer) OR payor OR Medicaid) OR Medicare or 
insurance) AND ("clinical trial" OR "clinical trials") AND (cost*)  
 
Search 2: “routine care cost” OR “routine care costs”” 

1,139 
 
 
17 

3 Barriers to clinical trial 
participation for 
historically 
underrepresented 
groups 

((divers*) OR (representation) OR (underrepresent*) OR (minorit*) 
OR (marginalized) OR (vulnerable) OR (barrier*) OR (Hispanic) OR 
(Black) OR (Latin*) OR (Asian) OR (female*) OR 
(womenTitle/Abstract]) OR (child*) OR (pediatric*) OR (race) OR 
(ethnicit*) OR (disabilit* ) OR (“older adults”) OR (aging) OR 
(pregnan*) OR (lactat*)  OR ("Health Disparate, Minority and 
Vulnerable Populations"[Mesh]) OR "Sexual and Gender 
Minorities"[Mesh]) AND ("financial toxicity" OR "financial burden" 
OR "cost to patients" OR "direct costs" OR "indirect costs" OR 
"patient costs" OR "cost to patient" OR "direct cost" OR "indirect 
cost" OR "patient cost" OR "reduce cost" OR "reduce costs" OR 
"out-of-pocket" OR "out-of-pocket")) AND ("clinical trial" OR 
"clinical trials"OR ("Clinical Trials as Topic"[Mesh])) 

428 

4 Effect of COVID-19 on 
clinical trial costs to 
patients 

(("COVID-19"[MeSH Terms]) OR ("SARS-CoV-2"[MeSH Terms]) OR 
(COVID) OR (coronavirus) OR (pandemic) OR (innovat*) OR (remote 
monitor*) OR (decentral*) OR (reform*)) AND (clinical trial*) AND 
("financial toxicity" OR "financial burden" OR "cost to patients" OR 
"direct costs" OR "indirect costs" OR "patient costs" OR "cost to 
patient" OR "direct cost" OR "indirect cost" OR "patient cost" OR 
"reduce cost" OR "reduce costs" OR "out-of-pocket" OR "out-of-
pocket" OR (cost)) 

698 

We identified these search terms by reviewing a subset of relevant literature for common terminology. We 
restricted the search to articles published between 2010 and 2023 for Topics 1, 2, and 3 to focus on 
findings immediately before and during COVID-19 and between 2020 to 2023 for Topic 4, which focus on 
the time after the start of the COVID-19 pandemic in 2020. We leveraged Zotero’s de-duplicating function 
to filter to unique articles across the three databases and then restricted further by reviewing abstracts 
and excluding articles that met the following criteria: 
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• Focus on countries other than the United States; 

• Do not include results either related to costs to patients, “routine care” costs and coverage, barriers to 
participation for historically underrepresented groups, or clinical trial innovations during COVID-19. 

We prioritized the initial screening of articles by relevance of the title and the final review of full text by 
relevance of the title and abstract. After applying the exclusion criteria, we expected this approach to 
yielded 29 peer-reviewed articles across the four topics.  

1. Snowball search: We implemented a forward and backward snowball search using the peer-reviewed 
articles for all topics identified from the initial database search. This approach yielded an additional 20 
peer-reviewed articles across the four topics. 

2. Search resource pages on websites of key organizations: We conducted focused searches on the 
websites related to clinical trials and cancer research and advocacy groups for information related 
costs and barriers associated with clinical trial participation and diversity in clinical trials. Examples 
include (1) fda.gov with a search for “clinical trial diversity”5; (2) nih.gov with a search for “clinical trial 
diversity”; (3) American Cancer Society with a search for “clinical trial cost”, “treatment cost”, and “care 
cost”; (4) National Coalition for Cancer Survivorship with a search for “clinical trial”; (5) Alliance for 
Clinical Trials in Oncology with a search for “financial toxicity”, “treatment cost”, and “care cost”; 
(6) Center for Information and Study on Clinical Research Participation with a search for “clinical trial 
diversity” and “clinical trial cost”, “clinical trial cost”; “treatment cost”, and “care cost” (7) Association of 
Clinical Research Professionals with a search for “clinical trial cost”, “treatment cost”, and “care cost” ; 
and (8) National Health Council with a search for “clinical trial cost”, “treatment cost”, and “care cost.” 
This approach yielded 24 relevant articles across the four topics. 

3. Google Scholar and Google searches to identify additional grey literature: We conducted broad 
searches in Google Scholar and in Google to skim for relevant grey literature or data that was not 
uncovered in previous searches. We applied the same general exclusion criteria to results as in the 
database searches; however, we did not systematically apply these criteria to each search. Further, the 
Google searches returned many results and we prioritized those that appeared most relevant by their 
titles.  

For searches in Google Scholar, we used the following search terms and filtered to results since 2010: 

– financial toxicity allintitle: clinical trial 

– “cost to patients” allintitle: clinical trial 

– allintitle: clinical trial diversity 

– allintitle: clinical trial underrepresented 

– "routine care" policy financial toxicity clinical trials 

 

5 Note: using “cost” as a search term yields many extraneous results regarding the cost of conducting clinical trials 
rather than the cost to patients, while using the search term “cost to patients” often yields few results. To minimize 
the number of extraneous results on extensive websites like fda.gov or nih.gov, we focused on grey literature related 
to clinical trial participation among historically underrepresented groups and found that the search term “diversity” is 
commonly used. 

https://www.fda.gov/
https://www.nih.gov/
https://www.cancer.org/
https://canceradvocacy.org/
https://www.allianceforclinicaltrialsinoncology.org/main/public/index.xhtml
https://www.allianceforclinicaltrialsinoncology.org/main/public/index.xhtml
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– allintitle: cancer patient survey cost 

For Google searches, we used the following search terms and filtered to results since 2010:  

– clinical trial COVID-19 innovation 

– "cost to patients" clinical trials 

– routine care cost financial toxicity clinical trial 

– cost barriers to clinical trial participation 

– clinical trial patient survey cost 

This approach yielded 37 relevant articles across the four topics. 
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